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Key Takeaways

Infrastructure experienced positive rating movement in 2017, with 114 upgrades and 87
downgrades, reversing negative trends in 2015 and 2016. There were also seven defaults
in the year.

The rated global infrastructure sector has experienced essentially uninterrupted growth
over the past 25 years. The majority of the sector is rated 'A' or 'BBB' by S&P Global
Ratings. However, the proportion of speculative-grade ratings has increased in the past
decade.

Movement of infrastructure ratings has trended negative since 1981, and all industries
within infrastructure except social infrastructure exhibit negative rating movement. Over
the long term, infrastructure credits show a lower likelihood of default and higher
ratings stability than the broader nonfinancial segment.

The stability of infrastructure ratings has been consistent with historical default
experience at different time horizons. From 1981-2017, the one-, three-, and five-year
Gini coefficients were 80%, 71%, and 65%, respectively.

However, Gini coefficients were not as high for certain subsectors. Social infrastructure,
transportation, and utility coefficients over a three-year horizon were high, at 99.5%,
83.5%, and 68.9%, respectively, but power and oil and gas had low Gini coefficients of
42.9% and 9.7%, respectively. The very low Gini coefficient for oil and gas reflects a
small number of defaulters, including some that were investment grade at some point
within the three-year horizon.

Infrastructure defaults show some regional concentrations, with the U.S. accounting for
90 of the 127 defaults (or 71%) in infrastructure, followed by Latin America with 16%;
Europe, the Middle East, and Africa (EMEA) with 13%; and Asia-Pacific with less than
1%.

Recoveries are generally higher for infrastructure than for nonfinancial corporates. In
addition, within infrastructure, corporate infrastructure ratings have higher recovery
rates than project finance infrastructure.
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Default, Transition, and Recovery: 2017 Inaugural Infrastructure Default Study And Rating Transitions

The rated global infrastructure sector has grown substantially over the years, while maintaining
lower risk than the overall nonfinancial corporate sector. By most measures, infrastructure credits
rated by S&P Global Ratings have shown lower default rates, lower ratings volatility, and higher
recovery prospects than nonfinancial corporates. Some of this is attributable to the infrastructure
sector's stronger ratings profile, but most of these trends hold true at comparable rating levels as
well.

Nonetheless, differences exist among subsectors within infrastructure. The infrastructure project
finance subsector tends to exhibit more frequent defaults and greater ratings volatility than
infrastructure corporates. Meanwhile, within infrastructure corporates, the utilities subsector
shows particularly stable performance, largely due to its high proportion of regulated utilities.

Rating movement was positive in infrastructure in 2017, with 114 upgrades and 87 downgrades,
reversing negative trends in 2015 and 2016. In addition, there were seven defaults in the year, the
same number as in 2016. The 2017 figure includes two obligations that were not rated at the
beginning of 2017 and thus do not qualify for rating transition calculations, which are defined by
various time horizons of one year or longer.

Infrastructure has undergone one episode of especially high default rates, during the 2000-2003
cycle, which coincided with the Argentine financial crisis and the deregulation of the energy sector
in the U.S. The broader nonfinancial corporate segment also saw its default rate spike during the
same period, largely as a result of the challenges faced at the time by the telecommunications and
high technology sectors. The other notable default cycles for nonfinancials occurred during the
1990-1991 recession and the 2008-2009 financial crisis, the second of which infrastructure
traversed relatively unscathed.

Infrastructure rating movement has typically been negative since 1981. Over the decades, five of
six industries within infrastructure have had more downgrades than upgrades. The industries with
the most downgrades (including defaults) relative to upgrades are power and transportation, each
with more than 1.5 downgrades to each upgrade. Utility and oil and gas ratings are also lowered
more frequently than they are raised, while social infrastructure ratings are raised more
frequently than lowered. Note that in this study, the oil and gas sector consists of entities that are
essentially in the midstream, liquefied natural gas, and refining industries, but not exploration
and production.

Default patterns by industry vary, although less than rating movement varies. Among the
designated industries, power--the sector most likely to experience downgrades rather than
upgrades--has the second-highest number of defaults since 1981, despite having fewer ratings
than all sectors besides social infrastructure and uncategorized infrastructure. In addition, a low
Gini index coefficient for power suggests that significant downward movement for ratings in the
sector may precede a default within a time horizon of three years. This suggests that volatility
from some source, perhaps power or commodity prices, can ultimately result in downgrades for
unexpected issuers. Conversely, oil and gas, social infrastructure, and transportation account for
just 12 of the 127 infrastructure defaults since 1981 that are included in our default rate and
rating transition calculations.

This inaugural infrastructure default study and rating transition report expands on and
supersedes project finance default studies published by S&P Global Fixed Income Research in
previous years. The data herein encompass project finance ratings from past reports and add
ratings from other segments within infrastructure. The advantage of this report over its
predecessors is that it broadens the perspective of the former studies and includes a larger data
set. This expansion enables more conclusions, increases the statistical validity of the findings,
and enables comparisons between industries, sectors, and time periods.
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Default, Transition, and Recovery: 2017 Inaugural Infrastructure Default Study And Rating Transitions

A central question in creating this study was how to determine which entities to include in the data
set. Infrastructure investment is broadly defined as investment exposure (debt or equity) to real
assets vital to a country's economic development and prosperity that provide essential services
for the orderly operations of an economy, such as transportation networks, health and education
facilities, communication networks, and water and energy distribution systems. Key risks are in
design, permitting, construction, operations, volume, and maintenance, with debt repaid
predominantly by cash generated from the assets themselves.

Characteristics of infrastructure entities vary, and the range of risks managed by infrastructure
investments is broad (such as greenfield/brownfield, contracted/regulated/merchant, and
availability/demand risk). Characteristics sought by investors in infrastructure include longevity,
strong competitive advantages, high barriers to entry and monopolistic characteristics, low
volatility, differentiation between return and volatility, and inflation-linked or predictable cash
flows.

This study covers 1,076 infrastructure ratings in utilities, oil and gas, transportation, power, social
infrastructure, and other industries. Included among these ratings are those analyzed in prior
project finance default and rating transition reports--a universe of 247 as of Jan. 1, 2018. For the
purpose of this study, our definition of infrastructure does not include U.S. public finance rated
infrastructure assets.

Chart 1

Infrastructure Ratings By Project Finance And Corporate Designation

Project finance
(23%)

Data as of Jan. 1, 2018. Source: S&P Global Fixed Income Research.
Copyright © 2018 by Standard & Poor's Financial Services LLC. All rights reserved.
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Default, Transition, and Recovery: 2017 Inaugural Infrastructure Default Study And Rating Transitions

Growth In Ratings

Our report covers the period from 1981 to the present. The choice of this time frame ensures a
sufficient number of records in terms of years and entities rated. From 1981-1992, the number of
ratings remained stable at about 300. In 1993, the number of ratings increased to 335 from 310 in
1991, then steadily climbed at a rate of 53 ratings each year to 831 in 2002. The pace of growth
has slowed since then, with the number of ratings having risen by an average of 15 through the
start of 2018.

Chart 2
Infrastructure Ratings By Industry (Jan. 1, 2018)
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Source: S&P Global Fixed Income Research.
Copyright © 2018 by Standard & Poor's Financial Services LLC. All rights reserved.

Utilities make up the largest group of ratings, with 487, all of which are in corporate finance. These
entities are corporations that offer essential or near-essential infrastructure products,
commodities, or services with little or no practical substitute (mainly electricity, water, and
gas)--a business model that is shielded from competition (naturally, by law, by shadow regulation,
or by government policies and oversight) and subject to comprehensive regulation by a regulatory
body or implicit oversight of its rates (sometimes referred to as tariffs), service quality, and terms
of service. The regulators in developed markets base the rates they set on some form of cost
recovery, including an economic return on assets, rather than relying on a market price. The
regulated operations can vary from individual parts of the utility value chain (water, gas, and
electricity networks or "grids," electricity generation, retail operations, etc.) to the entire
integrated chain, from procurement to sales to the end customer. In some jurisdictions, S&P
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Default, Transition, and Recovery: 2017 Inaugural Infrastructure Default Study And Rating Transitions

Global Ratings' view of government support can also affect the final rating outcome, as per our
government-related entity criteria.

The oil and gas sector has the second-highest number of ratings, at 173. Of these, 151 are in
corporate infrastructure and 22 are in project finance. These numbers are further split between
midstream oil and gas pipelines and refining, the latter being more exposed to margin volatility.

Transportation includes road, bridge, and tunnel projects. The sector has 135 ratings, 72 of which
are in corporate groups and 63 in project finance. Transportation credits are frequently exposed to
competitive pressures from other modes of transit. For instance, a toll road could be affected by
neighboring roads or other modes of transportation that could draw drivers and their tolls from the
toll road. Even in the absence of competition, transportation credits often correlate directly with
the local economy because commuters increase with employment.

Chart 3

Infrastructure Ratings By Industry And Corporate Or Project Finance
Designation

600 m Corporate

500 m Project finance
400
300

200

(Number of ratings)

100

; H n_

Utilities Oiland gas  Transportation Power Social Other
infrastructure

Data as of Jan. 1, 2018. Source: S&P Global Fixed Income Research.
Copyright © 2018 by Standard & Poor's Financial Services LLC. All rights reserved.

Power, which includes electricity generation and transmission power projects, has 131 ratings, 72
of which are in project finance and 59 in corporate sectors. These ratings are primarily for
fossil-fuel power plants, although renewable energy plants are included. Power plants range from
small, aging coal plants to newer, highly efficient natural gas projects. Included within power are
eight ratings for project developers. We define a project developer as a corporate entity, typically
structured as a holding company, that owns, develops, and operates assets mainly in the energy
and infrastructure sectors. Typically, a developer conducts its business mainly through operating
subsidiaries. The operating subsidiaries are generally financed with nonrecourse debt, eitheron a
corporate finance or project finance basis. Developers have little or no operations of their own and
rely on distributions--such as dividend and fee income received from a diversified portfolio--to
service their debt and other expenses. Operating assets are mainly in the energy, infrastructure,
utility, and transportation industries. Common examples include power plants, toll roads, electric
utilities, drill ships, and ports. Developers are rated using corporate infrastructure criteria, but for
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this study and administrative purposes, they are included as project finance. The small number of
developer ratings does not affect the conclusions of this study.

Social infrastructure has 73 ratings, all in project finance. Financings in this area cover:
- primary and secondary schools and tertiary teaching facilities;

- health care projects, from large and relatively complex regional hospitals to smaller local
primary care and psychiatric facilities;

- social housing, military barracks, and student accommodations; and

- detention centers (prisons) and judicial facilities.

Finally, this study includes 77 other ratings. This number of uncategorized ratings has fluctuated
over time, with the highest count being 170 in 2008. These ratings are primarily project finance
ratings that don't fit into one of the categories above or international public finance ratings that
finance infrastructure but are rated with different criteria. Such entities include social housing
developers and ports.

The current total of 1,076 ratings is lower than the peak of 1,218 in 2015. Going back to 1981, the
lowest number of ratings was 293, in 1990. Utilities have always been the largest industry within
infrastructure. In 1981, there were 287 utility ratings, representing the highest proportion of
ratings of any industry at any time since, and that number has increased to 487. Oil and gas
ratings started at 27 in 1981. The number of oil and gas ratings remained below 30 through 1992
and has increased by a factor of more than five to 173. Transportation ratings have increased in all
but three years since the first ratings were assigned in 1993. Power ratings have had a similar
growth pattern, with one ratingin 1981, and after that increasing in all but four years through the
start of 2018. The first social infrastructure rating was not assigned until 2000, and the number of
social infrastructure ratings peaked in 2016 before declining slightly at the start of 2017 and 2018.

Chart 4

Infrastructure Ratings By Industry
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Data as of Jan. 1. Source: S&P Global Fixed Income Research.
Copyright © 2018 by Standard & Poor's Financial Services LLC. All rights reserved.

www.spglobal.com/ratingsdirect

m Other

m Social infrastructure
Power

m Transportation
Oil and gas

m Utilities

November 20, 2018



Default, Transition, and Recovery: 2017 Inaugural Infrastructure Default Study And Rating Transitions

Ratings By Industry

Energy-related industries have been the main combined category of infrastructure ratings. At the
start of 2018, 74% of ratings were in the utilities, oil and gas, and power sectors, marking the
lowest percentage that these industries have represented. From 1981-2012, these three sectors
were individually the largest within infrastructure, with transportation recently claiming the
third-highest number of ratings. As a combined group, these industries have accounted for as
much as 99% of infrastructure ratings, and the average percentage of infrastructure ratings in
these industries since 1980 is 86%.

Since 2000, the fastest-growing group of ratings on a percentage basis has been social
infrastructure, whose tally increased to 73 from one, followed by transportation, which increased
by a factor of six, and power, which is almost three times larger than in 2000. Growth trends
suggest that the largest sectors will continue to lead in the number of ratings for the foreseeable
future. Social infrastructure has had rapid growth, but this has slowed recently, with the number
of ratings declining by 12 since 2016. Utilities, the largest sector, has lost 102 ratings since 2011,
but it still has at least 314 more ratings than any other industry. Energy-related sectors together
have grown 45% since 2000, which is impressive given the large number of ratings they began with
in the period.

Ratings By Category

Before the global financial crisis, the proportion of investment-grade ratings ('BBB' category or
higher) was higher for both infrastructure and nonfinancial corporates. At the start of 2006, 49%
of nonfinancial corporates were rated investment grade, but by the start of 2018, this share fell to
40%. Among infrastructure credits, a decline in the proportion of investment-grade ratings also
occurred over this time frame, but to a lesser extent (to 75% from 81%),).

By region, North America represented 50% of total infrastructure credits by 2018, down from 93%
in 1991. In contrast, the Europe, Middle East, and Africa (EMEA) region represented 31% of total
credits by 2018, up from 3%. S&P Global Ratings rated only one issue in Latin America in 1993, but
that number grew to 119 (11% of the total) by 2018, reflecting growth of capital markets and of
infrastructure as an asset class outside the U.S.

About 77% of infrastructure corporate ratings and 68% of project finance ratings were investment
grade at the start of 2018, compared with only 40% of nonfinancial corporate ratings.
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Chart 5

Infrastructure And Nonfinancial Corporate Rating Category Distribution
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Data as of Jan. 1, 2018. Source: S&P Global Fixed Income Research.
Copyright © 2018 by Standard & Poor's Financial Services LLC. All rights reserved.

Within infrastructure, corporate ratings tend to be higher than project finance ratings. About 5%
of corporate infrastructure ratings are high investment grade ('AA' category or higher), while 'A' is
the highest rating category for project finance infrastructure. At the lower end of the rating scale,
24% of corporate infrastructure ratings are speculative grade ('BB' category or lower), while 31%
of project finance infrastructure ratings are at this level. The 'BBB' category is the largest for both
groups butis larger for project finance. In comparison, the number of 'A' category ratings is closer
to the number of 'BBB' category ratings for corporate infrastructure than it is for project finance
infrastructure.
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Chart 6

Infrastructure Rating Distribution Comparison
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Copyright © 2018 by Standard & Poor's Financial Services LLC. All rights reserved.

The 'BBB' category has been the largest every year since 1990. About 42% of infrastructure ratings
are in the 'BBB' category, and the proportion of 'BBB' category ratings has been above 40% since
2000. Since the financial crisis, the percentage of speculative-grade ratings has steadily grown.
The combined total proportion of speculative-grade ratings was 18% in 2006 and remained at that
level or grew every year through 2017. The percentage of speculative-grade ratings was 21% just
after the financial crisis, at the start of 2010, reached 25% at the beginning of 2017, and declined
slightly, to 24%, by the start of this year.
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Chart7

Infrastructure Ratings By Category
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Data as of Jan. 1. Source: S&P Global Fixed Income Research.
Copyright © 2018 by Standard & Poor's Financial Services LLC. All rights reserved.

Social infrastructure has the strongest ratings profile of all the infrastructure subsectors, with
more 'AA' category ratings than any other industry despite having the fewest ratings overall.
Utilities has the highest total number of ratings, the most ratings in the 'A' and 'BBB' categories,
and is tied with oil and gas for the most 'BB' category ratings. Oil and gas has the most 'B' category
and 'CCC'/'C' category ratings. Oil and gas also has the highest percentage of speculative-grade
ratings, at 49%, nearly twice the proportion of the next-closest industry, power, at 25%. In
transportation, 21% of ratings are speculative grade.

Infrastructure ratings are higher than nonfinancial corporate ratings. The largest category for
nonfinancial corporate ratings is 'B', which has been the case every year since 2007 except 2010.
Three-quarters of infrastructure ratings are investment grade, while just 40% of nonfinancial
corporate ratings have that status.

There has been a consistent number of ratings in the 'AA", 'A', and 'BBB' categories for both
infrastructure and nonfinancial corporate ratings, but the primary growth in nonfinancial
corporate ratings has come from the 'B' category, while infrastructure's growth has been mostly in
the 'BBB' category and, to a lesser extent, the 'A' category.
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Chart 8

Nonfinancial Corporate Ratings By Category
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Ratings By Industry And Category

The industries within infrastructure have different ratings profiles, rating movement, and default
patterns. Among the sectors with at least 100 ratings, power and oil and gas have the lowest
ratings. About 49% of oil and gas ratings are speculative grade, as are 23% of transportation and
power ratings. The percentage of speculative-grade ratings in oil and gas dropped to 11% in 2000
from 38% in 1990 and has since climbed to its current peak of 49%. Power ratings had historically
been almost entirely investment grade until 2003, when the rate of speculative-grade ratings
increased to 17%, from 9% in 2002. The percentage reached a peak of 29% in 2016 before
declining in the past two years to its current level.

Transportation ratings remained at least 90% investment grade through 2009, but two years later
fell below 80%. The speculative-grade share in transportation has since consistently been at least
20%. Social infrastructure has 82% investment-grade ratings and has had at least 80%
investment grade in every year on record.

For infrastructure corporates, the large proportion of regulated utilities contributes much to the
sector's overall high credit quality. Regulated utilities benefit from being essential services with
high barriers to entry (often operating as natural monopolies) and a limited ability to add debt.

Despite having higher leverage than infrastructure corporate peers, infrastructure project finance
has a majority of investment-grade ratings because of the protections inherent to project finance,
such as security packages, structural elements (including offtake agreements, hedging, reserve
accounts, distribution traps, and legal separateness), and limitations on new debt and asset
sales.
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Default, Transition, and Recovery: 2017 Inaugural Infrastructure Default Study And Rating Transitions

Table 1

Infrastructure Rating Distribution (Jan. 1,2018)

Utilities Oiland gas Transportation Power Socialinfrastructure Other
Number of ratings
AAA 1 0 1 0 0 5
AA 17 0 10 1 0 8
A 192 11 30 5 25 42
BBB 217 77 65 50 35 i
BB 45 45 20 42 13 6
B 12 32 6 28 0 5
CCc/C 3 8 3 5 0 0
Total 487 1783 135 131 73 77
Speculative grade 60 85 29 33 0 11
Percentage of ratings (%)
AAA 0.21 0.00 0.74 0.00 0.00 6.49
AA 3.49 0.00 7.41 0.76 0.00 10.39
A 39.43 6.36 22.22 3.82 34.25 54.55
BBB 44.56 44.51 48.15 38.17 47.95 14.29
BB 9.24 26.01 14.81 32.06 17.81 7.79
B 2.46 18.50 4.44 21.37 0.00 6.49
Ccc/c 0.62 4.62 2.22 3.82 0.00 0.00
Total 100.00 100.00 100.00 100.00 100.00  100.00
Speculative grade 12.32 49.13 21.48 25.19 0.00 14.29

Source: S&P Global Fixed Income Research.

Ratings By Region And Country

Ratings in 58 countries are included in this study. The U.S. accounts for 430 of the ratings, with the
U.K. far behind with the second-highest total, at 160. The only other country with more than 100

ratings is Canada, with 110.

Regionally, North America is largest, with 540 ratings between the U.S. and Canada. EMEA is the
second-largest region, with 336 ratings, 309 of which are in Europe. Latin America follows with 81

and Asia-Pacific with 119.
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Chart9

Infrastructure Ratings By Region Or Country
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*U.S. and Canada. EMEA--Europe, Middle East, and Africa. Data as of Jan. 1, 2018. Source: S&P
Global Fixed Income Research.
Copyright © 2018 by Standard & Poor's Financial Services LLC. All rights reserved.

For about a decade, virtually all infrastructure ratings were from North America, until ratings in
other regions began to increase in the mid-1990s. Since then, ratings in North America and other
regions have increased significantly, more than tripling the total number of ratings. Most new
ratings have come from outside North America, which retains the majority of all ratings. In 1981,
only one of 319 ratings was from outside North America, compared with 536 in 2018. The number
of ratings in all regions took off in 1997, by which time Europe had established itself as the
second-largest region for infrastructure ratings.
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Chart 10

Infrastructure Ratings Over Time By Region
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*U.S. and Canada. EMEA--Europe, Middle East, and Africa. Data as of Jan. 1. Source: S&P Global
Fixed Income Research.
Copyright © 2018 by Standard & Poor's Financial Services LLC. All rights reserved.

Ratings category dispersion throughout most regions resembles that of infrastructure as a whole.
The U.S., with 40% of all ratings, has a significant influence on ratings throughout the world.
Infrastructure ratings in the U.S. do skew slightly negative as compared with non-U.S.
infrastructure ratings.

Over the past several decades, U.S. infrastructure ratings have drifted to lower categories. In
1981, 73% of U.S. infrastructure ratings were in the 'A' category or higher. By 1991, less than half
of ratings were at least 'A-', and the 'BBB' category was the largest, as it remains. More recently,
the last 'AAA' rating disappeared in 2004, while speculative-grade ratings have grown to 123 in
2003 from 56 in 2002 and have hovered around 160 for the past 12 years.
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Chart 11

U.S. Infrastructure Ratings Over Time By Category
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Source: S&P Global Fixed Income Research.
Copyright © 2018 by Standard & Poor's Financial Services LLC. All rights reserved.

The U.S. rating distribution is lower than the distribution for infrastructure overall in all
investment-grade categories and higher in all speculative-grade categories. By these measures,
U.S. ratings are lower than those of any other region, but this is probably due more to obligor
acceptance and investor tolerance of lower ratings in the U.S., rather than lower credit profiles of
infrastructure entities in the U.S. Canada and Latin America have above-average concentrations
of investment-grade ratings and lower proportions of speculative-grade ratings.

Table 2

Infrastructure Rating Distribution By Region Or Country

North America* U.s. EMEA Asia-Pacific Canada Latin America Total
Number of ratings
AAA 4 0 2 1 4 0 7
AA 10 7 1 14 3 1 36
A 160 107 109 13 53 23 305
BBB 204 163 150 40 41 61 455
BB 95 87 44 13 8 19 171
B 55 54 16 0 1 12 83
Ccc/c 12 12 4 0 0 3 19
Percentage rating distribution (%)
AAA 0.74 0.00 0.60 1.23 3.64 0.00 0.65
AA 1.85 1.63 3.27 17.28 2.73 0.84 3.35
A 29.63 24.88 32.44 16.05 48.18 19.33 28.35
BBB 37.78 37.91 44.64 49.38 37.27 51.26 42.29
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Table 2

Infrastructure Rating Distribution By Region Or Country (cont.)

North America* U.s. EMEA Asia-Pacific Canada Latin America Total
BB 17.59 20.23 13.10 16.05 7.27 15.97 15.89
B 10.19 12.56 4.76 0.00 0.91 10.08 7.71
CCc/C 2.22 2.79 1.19 0.00 0.00 2.52 1.77
Variance in rating distribution from total
AAA 0.09 (0.65) (0.06) 0.58 2.99 0.00 0.00
AA (1.49) (1.72) (0.07) 13.94 (0.62) (2.51) 0.00
A 1.28 (3.46) 4.09 (12.30) 19.84 (9.02) 0.00
BBB (4.51) (4.38) 2.36 7.10 (5.01) 8.97 0.00
BB 1.70 4.34 (2.80) 0.16 (8.62) 0.07 0.00
B 2.47 4.84 (2.95) (7.71) (6.80) 2.37 0.00
Ccc/c 0.46 1.02 (0.58) (1.77) (1.77) 0.76 0.00

*U.S. and Canada. EMEA--Europe, Middle East, and Africa. Data as of Jan. 1, 2018. Source: S&P Global Fixed Income Research.

Canada has the highest ratings among the nations with large numbers of ratings. About 4% of
Canadian infrastructure ratings are 'AAA', compared with less than 1% in infrastructure overall.
Canada's proportion of 'AA' category ratings is 1 percentage point lower than infrastructure's, but
its proportion of 'A' category ratings is 20 percentage points higher. The higher percentage of
ratings in these categories reduces the proportion of ratings in the 'BBB' and lower categories to
below that of infrastructure overall.

Asia-Pacific and EMEA have higher distributions of ratings, with the former having more 'AAA" and
'AA' category ratings than other regions and EMEA having more 'AA" and 'A' category ratings than
most regions.

Latin America has a similar distribution to the U.S., with fewer high investment-grade ratings and
a slightly higher concentration of speculative-grade ratings. Latin America has the highest
concentration of 'BBB' category ratings.

Rating Movement

Rating movement has historically been negative. Downgrades have outnumbered upgrades 2,830
to0 2,184 through 2017, and downgrades have surpassed upgrades in 25 years since 1981,
compared with 12 years with more upgrades. More recently, trends have been favorable. There
have been more upgrades than downgrades in seven of the past 13 years. The number of
downgrades peaked in 2002 and 2003 with a total of 419, or 15% of all downgrades since 1981.
Two of the highest years for upgrades were 2007 and 2008, which combined for 274 upgrades,
13% of all positive rating movements since the 1980s.
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Chart 12

All Infrastructure Rating Actions

200 .
m Speculative-grade
150 downgrades
100 m Speculative-grade upgrades
(7]
c
] 50
8 flnst ]
8 0 .= | N | En Il | . I ] I I. Investment-grade downgrades
o - .
-
g sy = T "me ="TTES Fa .
€ = I g I I I u Investment-grade upgrades
>
2 (100) : Ill [
z 1 I
(150) I
(200) I
(250)
TANNMTODOMNONDO - ANNTODOMNODIDO - ANNDNTOLOMNODNDO—ANMT W O©NMN
VOOV OVDWPVOVOVDODADDDDDDDDDDDNDOOO0OO0OO0OO0OO0O0O0O ™ ™ ™ ™ ©« ™ ™« ™
[EONoONoNOoNoONoNoNONRoNoNORoNoNONoNoNoNoNeoolololololoNoloNoNoloNo o No o NeoNe]
FrFrrrFrrFrr T rr s s s s s s s rAANANNNNNNNNNNNNNNNN

Note: Negative numbers indicate downgrades. Source: S&P Global Fixed Income Research.
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The higher incidence of downgrades accelerated in the early 2000s. The growth in downgrades
came mainly from the utility sector, which was experiencing credit stress during a time of
deregulation. From 2000-2004, there were 712 downgrades in infrastructure, compared with 222
upgrades. Some of the more notable defaults occurred during this time. The table below details
the spike in infrastructure downgrades from 2000-2004. Utility downgrades exceeded the
downgrades of all other groups combined each year during this period, reaching a peak of 158 in
2002. The following year, the ratio of downgrades to upgrades for utilities reached 17 to 1. Power
and oil and gas had similar trajectories, combining for six downgrades in 2000 and 39 downgrades
in 2002.

Table 3

Infrastructure Rating Actions Per Year (2000-2004)

2000 2001 2002 2003 2004
Utilities
Upgrades 23 52 23 8 48
Downgrades 75 107 158 138 41
Defaults 0 6 12 4 1
Power
Upgrades 0 2 0 4 6
Downgrades 2 8 18 9 7
Defaults 0 0 3 10 0
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Table 3

Infrastructure Rating Actions Per Year
(2000-2004) (cont.)

2000 2001 2002 2003 2004
Oil and gas
Upgrades 1 10 5 5 4
Downgrades 4 4 21 14 20
Defaults 0 1 0 0 0
Transportation
Upgrades 2 0 0 1 1
Downgrades 1 1 1 3 0
Defaults 0 0 1 0 0

Social infrastructure

Upgrades 0 0 0 0 0
Downgrades 0 0 0 0 0
Defaults 0 0 0 0 0
Other

Upgrades 9 4 7 2 5
Downgrades 5 8 27 30 10
Defaults 0 1 1 0 1

Source: S&P Global Fixed Income Research.

The period from 2005-2008 was positive, with 147 more upgrades than downgrades. From
2009-2012, there were 222 more downgrades than upgrades. In the transportation sector, several
Australian ratings were lowered in association with demand risk. The power sector was also
impacted as merchant energy producers, especially older baseload coal plants, faced falling
electricity prices brought on by the increase in gas-fired plants taking advantage of the shale gas
boom in the U.S. Renewable energy also played a role as countries around the world increased the
proportion of green energy sources to meet emission-reduction targets.

Table 4

Infrastructure Rating Actions Per Year (2009-2012)

2009 2010 2011 2012
Utilities
Upgrades 40 34 45 26
Downgrades 63 61 62 64
Defaults 4 3 5 3
Power
Upgrades 5 9 6 2
Downgrades 19 19 10 16
Defaults 0 0 0 0
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Table 4

Infrastructure Rating Actions Per Year
(2009-2012) (cont.)

2009 2010 2011 2012
Oil and gas
Upgrades 5 10 15 29
Downgrades 9 8 8 20
Defaults 0 0 0 0
Transportation
Upgrades 0 7 4 8
Downgrades 16 15 13 17
Defaults 0 0 0 0
Social infrastructure
Upgrades 4 5 6 5
Downgrades " 6 6 2
Defaults 0 0 0 0
Other
Upgrades 9 8 1 8
Downgrades 23 23 15 7
Defaults 2 4 1 8

Source: S&P Global Fixed Income Research.

Investment-grade ratings have moved more often than speculative-grade ratings, for both
upgrades and downgrades. This outcome is mostly the result of the overall distribution of
infrastructure ratings, at least 73% of which have been investment grade every year since 1981.
However, since 2009, speculative-grade ratings have taken more prominence among downgrades.
In 2009, nearly a third of downgrades were for speculative-grade entities, which represented
one-fifth of infrastructure ratings. From 2010-2017, an average of 25% of infrastructure ratings
were speculative grade, while 45% of downgrades were to speculative-grade entities. From
1981-2008, the proportion of downgrades and the overall proportion of speculative-grade ratings
were nearly identical, with 16% of all downgrades occurring among speculative-grade entities,
which made up 13% of all infrastructure ratings.

Social infrastructure had the highest upgrade-to-downgrade ratio in 2017, with 2.67 upgrades for
every downgrade. Utilities and oil and gas were also positive, with 1.68 and 1.14 upgrades for every
downgrade, respectively. Transportation was even, with nine upgrades and nine downgrades, and
power nearly matched, with 11 upgrades and 13 downgrades.
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Chart 13
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The periods of highest downward rating movement were those with difficulties in the utilities,
power, and oil and gas sectors. Most notable was the period of energy deregulation around
2001-20083 in the U.S. The sheer number of utility ratings means the subsector has a
disproportionate impact on many infrastructure statistics. For example, while the utilities sector
has a markedly low overall volatility rate, it often accounts for a majority of rating actions. In terms
of upgrades versus downgrades, the utilities sector is more stable than the power sector, given its
more regulated nature, especially since the performance problems of the 2001-2003 period.

The chart below depicts the net rating movement of each sector on an annual basis. Subtracting
downgrades from upgrades shows how rating movement affected each sector's rating profile.
Transportation had more downgrades than upgrades each year from 2005-2013, the longest
negative streak among infrastructure industries, resulting in negative net rating movement of 63
downgrades over upgrades. Utilities had a shorter streak, from 1998-2003, but a much larger
excess of downgrades over upgrades, at 394 during that time. Social infrastructure is more likely
to have more upgrades than downgrades in any year, with 14 years of more upgrades or equal
numbers of downgrades and upgrades and four years with more downgrades than upgrades.
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Chart 14
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All sectors except social infrastructure have downgrade-to-upgrade ratios of at least 1.07 to 1.
Since 1980, the highest surplus of negative ratings actions has been among power ratings, with
1.87 downgrades for every upgrade. That ratio was higher in both 2015 (2.83) and 2016 (3.0). The
category of other infrastructure follows with 1.71 downgrades for every upgrade, and
transportation is next, with 1.68 downgrades for every upgrade. Transportation has stabilized in
recent years, with 563 upgrades and 52 downgrades from 2014-2017.

Table 5

Infrastructure Rating Movement (1981-2017)

Upgrades Downgrades Difference Downgrades/upgrades

Power 127 237 (110) 1.87
Transportation 99 166 (67) 1.68
Utilities 1,408 1,749 (341) 1.24
Oiland gas 330 362 (22) 1.07
Social infrastructure 59 51 8 0.86
Other 161 275 (114) 1.71
Total 2,184 2,830 (646) 1.30

Note: Does not include defaults. Source: S&P Global Fixed Income Research.

Project finance ratings are more likely to default than corporate infrastructure ratings, and
corporate ratings are more likely to be raised. The percentage of lowered ratings is essentially the
same for the two groups. The downgrade percentage in project finance has averaged 11.75%,
slightly higher than 11.39% for corporate. The annual average default rate is higher for project
finance, at 0.71% annually, than for the corporate segment, at 0.35%. The corporate nonfinancial
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default rate averages 1.82%. Corporate infrastructure ratings are raised at an average annual rate
of 9.18%, compared with 5.86% for project finance infrastructure.

Table 6

Infrastructure Project Finance And Infrastructure Corporate Rating Movement

--Upgrades-- --Downgrades-- --Defaults--
Average annual Average annual Average annual
Number % Number % Number %
Project finance 282 5.86 467 11.75 40 0.71
Corporate 1,902 9.18 2,363 11.39 87 0.35
Allinfrastructure 2,184 8.94 2,830 11.46 127 0.40

Source: S&P Global Fixed Income Research.

Rating Transitions

Transition tables provide detail on the speed with which infrastructure ratings change. Table 7
shows average one-, three-, and five-year rating transition rates from 1981-2017. Each cell
indicates the average percentage of ratings maintaining the same rating category at the end of
each time horizon. The rows indicate the starting rating, and the columns show the rating category
after each designated period. Note the large percentages of withdrawn ratings ("NR," or not rated)
as time increases. The high frequency of rating removal for redemption, maturity, or any other
reason makes longer time horizons of up to 20 years impractical for infrastructure.

The highest values in the transition matrix are along the diagonal, indicating that as expected,
most ratings do not move in a given period. However, by reading to the left of the diagonal and the
right of the diagonal, one can determine the ratings that have transitioned to higher (left) and
lower (right) categories.

In one year, about 3%-9% of investment-grade ratings move to lower rating categories. In three
years, about 4%-18% of investment-grade ratings move into lower rating categories. In five years,
about 6%-22% of investment-grade ratings are lower. The 'BBB' category is typically the most
stable, and 'AA' category ratings are the most likely to move to a lower category at each time
horizon.

Within infrastructure, project finance ratings are more likely to be lowered than corporate ratings.
Furthermore, the lack of variable inputs in project finance significantly restricts upgrade
movement. For project finance, about 9% of 'A' category and 11% of 'BBB' category ratings are
lowered within three years. Just 1% of 'A' category corporate ratings are lowered in three years,
and for 'BBB' category ratings, the rate is 2%. In five years, 10% of 'A' category project finance
ratings are lowered, which is actually less than the 16% of lower corporate ratings over five years.
In the 'BBB' category, project finance ratings are lowered more frequently than corporate ratings
over three years and five years. Upgrades are relatively rare in project finance because for many
'BBB' projects, future cash flows are more governed by contracts that cap revenues to fixed prices
or escalated at CPI. Over five years, just 4% of project finance ratings in the 'BBB' category are
raised, compared with 8% of corporate ratings.
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Table 7
Infrastructure Average Transition Rates (1981-2017)

(%)

Rating  AAA AA A BBB BB B CCC/C D NR

One year

AAA 84.27 7.04 000 0.00 0.00 0.00 023 0.00 845

AA 0.34 8238 870 046 017 0.08 0.00 0.00 7.86

A 0.04 1.37 8292 6.02 012 006 0.06 009 931

BBB 0.00 000 333 8340 248 0.25 0.26 0.12 10.17

BB 0.00 0.00 0.25 9.18 70.00 6.09 0.93 0.39 13.16

B 0.00 0.10 038 134 11.40 66.09 6.083 1.44 13.22

ccc/c 0.00 0.00 1.05 0.00 1.06 1359 656.456 16.72 11.15

Three years

AAA 556.91 1256 222 197 0.00 0.00 074 0.00 26.60

AA 0.79 58.22 16.70 181 057 0.00 0.00 0.00 21.90

A 0.08 275 57.25 1268 0.67 0.26 013 0.27 2591

BBB 0.00 000 756 5890 380 1.17 0.54 0.69 27.33

BB 0.00 000 051 17.78 36.24 7.26 170 1.36 35.16

B 0.00 0.00 099 6.16 19.26 28.82 6.82 4.95 33.00

CCc/c 000 000 000 159 278 11.90 19.06 28.17 36.51

Five years

AAA 33.94 1166 233 6.22 0.00 0.00 0.78 0.00 45.08

AA 1.07 39.88 1852 3.11 0.88 0.00 0.00 0.00 36.54

A 0.10 275 40.54 14.22 0.83 035 0.17 0.54 40.50

BBB 0.00 000 830 4209 352 150 0.68 1.11 4279

BB 0.00 0.00 1.19 18.12 18.64 514 1.06 296 52.90

B 0.00 000 1.15 9.04 16.94 1019 497 6.37 51.34

ccc/c 0.00 000 000 276 1.38 7.83 7.37 29.95 50.69

NR--Not rated. Source: S&P Global Fixed Income Research.

Nonfinancial corporate ratings move more rapidly than infrastructure ratings. In one year, about
4%-9% of investment-grade ratings move to lower rating categories. In three years, about
10%-22% of investment-grade ratings move into lower rating categories. In five years, about
14%-29% of investment-grade ratings are lower. As with infrastructure ratings, the 'BBB'
category is typically the most stable, although 'AAA' ratings are as likely as 'AA' category ratings to
move into a lower category at each time horizon.

Not surprisingly, the percentage of ratings that fall to 'D', or default, is higher at almost every
category and time horizon for nonfinancial corporates. The high percentage of infrastructure
ratings that have been withdrawn, as indicated in the "NR" column, obscures the data and
conclusions drawn from it. After five years, 43% of infrastructure ratings in the 'BBB' category
have been withdrawn, compared with 23% of nonfinancial corporate ratings in the same category.
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There is no indication of whether the removed ratings would have remained in the same category
or moved positively or negatively, but direct comparisons become less precise because of the
withdrawn ratings. However, negative transition trends are consistent across all time horizons

among surviving ratings.

Table 8

Nonfinancial Corporate Average Transition Rates (1981-2017)

(%)

Rating AAA AA A BBB BB B CCcC/C D NR
One year

AAA 86.97 8.34 0.84 0.00 0.07 0.00 0.00 0.00 3.78
AA 0.55  86.81 7.72 0.69 0.09 0.12 0.00 0.00 4.02
A 0.04 1.27 87.72 6.29 0.38 0.17 0.02 0.03 4.08
BBB 0.01 0.05 3.01 86.75 3.79 0.50 0.10 0.14 5.65
BB 0.02 0.02 0.11 459  77.53 7.7 0.54 0.67 9.36
B 0.00 0.02 0.08 0.156 487 7421 4.58 3.68  12.40
Ccc/c 0.00 0.00 0.14 0.24 0.48 1278 43.01 28.36 15.00
Three years

AAA 66.55 18.65 3.56 0.28 0.14 0.07 0.00 0.00 10.75
AA 1.26  66.06 18.11 2.48 0.57 0.30 0.02 0.03 11.18
A 0.07 2.99 68.04 14.61 1.45 0.61 0.08 0.12  12.02
BBB 0.03 0.16 7.42  66.46 7.67 1.85 0.28 0.73  15.40
BB 0.01 0.04 0.45 10.45 47.49 1236 1.30 410 23.80
B 0.00 0.03 0.19 0.67 9.89  40.94 480 13.05 30.43
ccc/e 0.00 0.00 0.12 0.63 1.62 1592 10.36 43.34 28.01
Five years

AAA 52.68  23.41 5.51 1.16 0.29 0.07 0.00 0.00 16.88
AA 1.69  49.89  24.43 4.45 0.86 0.52 0.03 0.10 18.15
A 0.08 3.77 5430 19.06 2.31 0.97 0.12 0.34 19.05
BBB 0.03 0.23 9.33 53.77 8.58 2.60 0.36 1.65  23.44
BB 0.01 0.06 0.89 1210 32.04 1191 1.34 790 33.75
B 0.02 0.02 0.22 1.40 10.09  24.59 296  19.60 41.11
ccc/e 0.00 0.00 0.09 0.80 257 1157 2.57 49.60 3280

NR--Not rated. Source: S&P Global Fixed Income Research.

Allindustries except utilities exhibit negative rating movement at the 'BBB' category. Focusing on
the 'BBB' category, which is the largest rating category, allows for comparison between
infrastructure subsectors. Qil and gas ratings are the most likely to remain in the 'BBB' category
from one to five years. Utilities have positive rating transitions over one year, three years, and five
years. Social infrastructure ratings are slightly more likely to fall to a lower rating category than
they are to move to a higher category over one year, but are more likely to reach a higher category
in three and five years. Power and transportation have significant downward shifts at all horizons,
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and this is more pronounced in the power sector.

Table 9

'BBB' Category Transition Rates By Industry (1981-2017)

(%) --% transition--

AAA  AA A BBB BB B CCC/C D NR Higher Lower Total

One year

Oiland gas 0.00 0.00 1.60 86.21 3.21 036 0.00 0.00 8.61 160 3857 5.18
Utilities 0.00 0.00 3.87 83.04 224 014 0.26 0.12 10.32 3.87 277 6.64
Power 0.00 0.00 0.37 87.86 4.34 074 050 0.25 5.95 0.37 582 6.20

Socialinfrastructure  0.00 0.21 2.76 90.45 2.76 0.21 0.00 0.00 3.61 297 297 5.94

Transportation 0.00 0.00 1.77 86.15 258 0.48 0.81 0.00 8.21 177 3.86 b5.64
Other 0.00 0.00 0.80 80.88 4.68 0.67 0.27 0.27 12.43 0.80 588 6.68
Three years

Oiland gas 0.00 0.00 2.84 67.81 6.02 2.26 0.17 0.17 20.74 2.84 8.61 11.45
Utilities 0.00 0.00 8.88 57.80 3.28 0.79 047 0.61 28.17 8.88 5.16 14.03
Power 0.00 0.00 042 68.73 6.20 408 0.70 2.25 17.61 0.42 13.24 13.66

Social infrastructure  0.00 0.52 7.24 76.74 8.01 0.78 0.00 0.00 6.72 7.75 879 16.54

Transportation 0.00 0.00 4.48 62.73 6.31 1.22 2.24 0.81 22.20 4.48 10.59 15.07
Other 0.14 0.00 220 50.82 549 330 275 0.96 34.34 2.34 1250 14.84
Five years

Oiland gas 0.00 0.00 3.54 53.93 6.19 413 049 0.10 31.63 3.54 10.90 14.44
Utilities 0.00 0.00 9.66 40.80 2.99 0.84 0.58 0.95 44.17 9.66  5.37 15.03
Power 0.00 0.00 0.16 53.87 7.58 4.28 1.65 3.95 28.50 0.16 17.46 17.63

Social infrastructure  0.00 0.65 10.13 66.34 11.76 098 0.00 0.00 10.13 10.78 12.75 23.53

Transportation 0.00 0.00 4.68 43.80 8.26 496 1.10 2.20 34.99 4.68 16.53 21.21

Other 0.43 0.00 243 30.71 543 257 243 1.86 54.14 2.86 12.29 15.14

NR--Not rated. Source: S&P Global Fixed Income Research.

Rating Volatility

Losses on investment can occur even without a default, and transitions to lower ratings might
have implications for investors such as pension funds and other institutional investors restricted
from holding speculative-grade debt and, in some cases, even investment-grade debt below
certain rating levels.

When we measure net rating changes (upgrades minus downgrades and defaults) as a percentage
of the total issue and issuer base over a 12-month period, both infrastructure overall and the
broader nonfinancial segment display rating changes in line with economic and default cycles.
That said, rated infrastructure generally displays stronger ratings stability than do nonfinancial
corporates.
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Chart 15

Transition Rates And Average Change In Credit Quality
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Infrastructure saw its highest rate of credit degradation during the 2001-2003 period, which
coincides with its peak default cycle. In terms of net rating changes, this cycle peaked slightly
later than that of nonfinancial corporates. Some of this is a product of sector characteristics, such
as that infrastructure project financings typically have dedicated debt service reserves and
distribution traps, creating a delayed effect in times of broad or sustained economic stress. And
as shown earlier, infrastructure has a much higher proportion of investment-grade ratings than do
nonfinancial corporates. Even in periods of widespread stress, investment-grade ratings typically
see slower credit degradation than speculative-grade ratings.

Since 1992, rating movement has been mostly negative and mostly subtle. To measure the
direction and degree of rating change, we subtracted the number of downgrades, multiplied by the
average number of notches for each downgrade, from the number of upgrades, multiplied by the
notches per upgrade. Dividing this result by the number of total ratings provides a measure of
volatility. The total ratings include those that did not change.
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Chart 16

12-Month Credit Quality By Industry
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This net rating change indicates that infrastructure ratings have typically declined by modest
degrees in most periods, regardless of the length of time. The difference in notches between
upgrades and downgrades has been 0.13 on a monthly basis since 1981. The power sector stands
apart from the rest of infrastructure with a much higher rate of decline in ratings, at 0.20, and for
19 consecutive months in 2001 and 2002, power ratings had a negative net rating change between
0.96 and 2.97.

Finally, project finance infrastructure ratings have been more volatile than corporate
infrastructure ratings, with significant declines in three periods, as well as generally steeper
declines. The chart below shows the declines in 2001-2003, 2004-2006, and 2007-2013. Only in
one period did project finance volatility result in more positive rating movement than corporate
infrastructure experienced, from mid-2006 to mid-2007.
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Chart 17
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Defaults

There were seven infrastructure defaults in 2017, in three sectors and three countries. Four of the
defaults were in the U.S., two were in the Cayman Islands, and another was in Venezuela. Four of
the defaults were from the power sector, two were in the oil and gas industry, and one was in
utilities. (Four of the defaults were in corporate infrastructure, and three were in project finance.)
There were also seven defaults in 2016, following one default in 2015. The 2017 number includes
two ratings that were not in existence at the start of the year and therefore do not appear in any
calculations for rating transitions or default rates. This is because those calculations are based on
ratings over time horizons of at least one year.

Since 1981, we have seen 133 infrastructure defaults, almost all since 2001. Defaults increased
noticeably in two periods, the early 2000s and from the Great Recession through 2017. From
1993-2000, there was just one default in infrastructure, but then there were 39 from 2001-2008.
There were 17 defaults, the most on record, in 2002. Defaults have surged from a total of four in
2008. Since then, there have been at least five defaults every year except 2015, when there were
two.
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Chart 18

Infrastructure Defaults By Year
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Speculative-grade ratings represent 85% of all defaults since 1981 and all defaults since 2008.
The only years with significant numbers of defaults of investment-grade ratings were 2001 and
2002, which account for 13 of the 18 investment-grade defaults since 1981. Since the last
investment-grade default, in 2008, the speculative-grade default rate has averaged 2.3%.

Table 10

All Infrastructure Default Summary

2017

Default

Total Rated Investment-grade Speculative-grade rate Investment-grade Speculative-grade
Year defaults* defaults defaults defaults (%) default rate (%) default rate (%)
1981 0 0 0 0 0.00 0.00 0.00
1982 0 0 0 0 0.00 0.00 0.00
1983 0 0 0 0 0.00 0.00 0.00
1984 0 0 0 0 0.00 0.00 0.00
1985 0 0 0 0 0.00 0.00 0.00
1986 0 0 0 0 0.00 0.00 0.00
1987 0 0 0 0 0.00 0.00 0.00
1988 3 3 0 3 0.95 0.00 7.69
1989 0 0 0 0 0.00 0.00 0.00
1990 0 0 0 0 0.00 0.00 0.00
1991 2 2 1 1 0.67 0.38 3.23
1992 4 4 0 4 1.27 0.00 10.81
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Table 10

All Infrastructure Default Summary (cont.)

Default

Total Rated Investment-grade Speculative-grade rate Investment-grade Speculative-grade
Year defaults* defaults defaults defaults (%) default rate (%) default rate (%)
1993 0 0 0 0 0.00 0.00 0.00
1994 0 0 0 0 0.00 0.00 0.00
1995 0 0 0 0 0.00 0.00 0.00
1996 0 0 0 0 0.00 0.00 0.00
1997 0 0 0 0 0.00 0.00 0.00
1998 0 0 0 0 0.00 0.00 0.00
1999 1 1 0 1 0.17 0.00 1.25
2000 0 0 0 0 0.00 0.00 0.00
2001 9 8 7 1 1.09 1.10 1.04
2002 17 17 6 1 2.05 0.83 10.19
2003 16 14 1 13 1.70 0.15 7.93
2004 2 2 0 2 0.22 0.00 1.04
2005 11 1M 1 10 1.14 0.13 5.00
2006 1 1 1 0 0.10 0.13 0.00
2007 2 2 0 2 0.19 0.00 0.92
2008 4 4 1 3 0.36 0.11 1.30
2009 7 6 0 6 0.53 0.00 2.58
2010 7 7 0 7 0.61 0.00 2.64
2011 6 6 0 6 0.51 0.00 2.14
2012 11 1M 0 11 0.95 0.00 3.87
2013 7 7 0 7 0.61 0.00 2.53
2014 8 8 0 8 0.68 0.00 2.81
2015 1 1 0 1 0.08 0.00 0.33
2016 7 7 0 7 0.58 0.00 2.19
2017 7 5 0 5 0.44 0.00 1.64

Totals 133 127 18 109

*Includes defaults that were observed in the same year as the initial rating and defaults of entities with ratings that were withdrawn at the
start of the year in which they defaulted. Source: S&P Global Fixed Income Research.

Default rates are much higher among speculative-grade ratings. In 2002, the rate of
speculative-grade defaults reached 10.19%, and the annual rate has exceeded 1% 15 times since
1995. Investment-grade default rates have been below 1% every year except 2001, when the rate
was barely higher, at 1.10%.

Corporate infrastructure has lower average default rates than project finance infrastructure. The
average default rate for corporate infrastructure is 0.35% since 1981, compared with 0.50% for
project finance. When excluding power from corporate ratings, the percentage declines to 0.29%.
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Chart 19

Infrastructure Defaults And Downgrades (1981-2017)
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The number of defaults has moved in a similar direction as the number of total downgrades since
the late 1990s. This suggests that defaults are not random but reflect rating trends and underlying
credit conditions. In addition, there has been a pattern of a change in the number of downgrades
preceding a similar change in defaults. The number of downgrades rose sharply every year from
1998-2002, and then defaults spiked in 2001-2003. Downgrades and defaults moved in the same
direction each year from 2004-2009. More recent years generally follow the same trajectory. The
only exception is 2015, which had just one default but 111 downgrades.

By subsector, utilities accounted for the highest number of infrastructure defaults, at 61, or 48%.
Entities in the uncategorized group had the second-highest number of defaults, at 30. Power had
24 defaults. From there, numbers decrease considerably, to six defaults in transportation, five in
oiland gas, and one in social infrastructure.

In terms of scale of representation relative to the rating distribution by industry, the utility sector's
48% of defaults is close to its 45% share of all ratings. Power defaults are more common than the
number of ratings would suggest, at 19% of defaults and 12% of ratings. Power is characterized
by high market risks (low barriers to entry; merchant pricing risk; unregulated, aggressive
leverage; and lower-than-forecast demand), although this is not the case for contracted power. Qil
and gas, transportation, and social infrastructure accounted for fewer defaults than their
percentage of ratings. The most overrepresented group of defaults is in the other
category--ratings that are not included in the other five groups. These are all project finance
ratings, frequently for finance and holding companies.
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Chart 20

Rated Annual Infrastructure Defaults By Industry
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Infrastructure defaults occur mainly in the U.S. Of the 127 defaults, 90 have occurred in the U.S.,
far exceeding the next-closest nation, Argentina, with 11. No other country has had as many as 10
defaults. All but two of the North American (U.S. and Canadian) defaults are within the U.S., and
North America accounts for 71% of infrastructure defaults. Latin America comes second with
16%. EMEA has 13%, and Asia-Pacific has just one default, or less than 1%.

On the positive side, Canada accounted for 10% of ratings at the start of 2018 but for just 2% of
defaults in the 1988-2017 period. Meanwhile, the U.K. accounted for 15% of ratings in 2017 and
7% of defaults in the 1988-2017 period.

North American defaults dominate most periods. In just one year, 2002, were there significantly
more defaults outside of North America than within it. There were 10 Latin American and three
European defaults that year, compared with four North American defaults. The most defaults of
any regioninayearis 11, all in North America, which occurred three times, all in this century, most
recently in 2012.
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Chart 21

Rated Annual Infrastructure Defaults By Region
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The chart below shows the annual default rates by region. Default rates were low until the Asian
financial crisis in 1995, and then they fell sharply by 2000. Since then, default rates have remained
below 2% in all years until just after the Great Recession.
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Chart 22

Default Rates By Region
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EEA--European Economic Area. EEA OECD--European Economic Area, Office of Economic Cooperation and
Development. EMDE--Emerging market and developing countries. EMDE-A countries are non-high-income
countries, plus East European countries in transition such as the Baltics, Poland, Hungary, and Slovakia.
EMDE-B countries exclude EMDE-A, as well as non-high-income OECD countries such as Mexico, Turkey,
Chile, Croatia, Bulgaria, and Romania. Source: S&P Global Fixed Income Research.
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Historical Default Cycles: Infrastructure Dodges The Financial Crisis

In general, infrastructure saw relative peak default rates in line with those of nonfinancial
corporates during the 1990-1991 U.S. recession and again during the 2000 recession. However,
the sector made it through the most recent financial crisis relatively unscathed, with a peak
default rate under 1%, compared with just under 6% for nonfinancial corporates. On a
trailing-12-month basis, the overall infrastructure default rate was higher than that of
nonfinancials only from January 2005 through December 2005, as a result of the Dec. 21, 2005,
bankruptcy filing of Calpine Corp. (corporate infrastructure power developer and energy merchant
company), which covered nine defaulting instruments in our data set.
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Chart 23

Default Rates: Infrastructure And Nonfinancial Corporates
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Chart 24

Default Rates: Infrastructure And Nonfinancial Corporates By Rating Category
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Chart 25

Trailing-12-Month Default Rates
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However, infrastructure project finance default rates tend to reach higher levels and remain
elevated for longer stretches than default rates for infrastructure corporates (see chart 26).
Nonetheless, within both subsectors, default rates are comparably low and have been trending
lower over the past five years. The default rate for infrastructure project finance peaked in 2012 at
3.25%, while infrastructure corporates hit a peak default rate of 2.66% in 2001. The peak default
rate of infrastructure corporates was largely propelled by high-risk sectors such as power.
Excluding the power subsector, the peak default rate of infrastructure corporates drops to 1.93%.
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Chart 26

Trailing-12-Month Default Rates: Corporate Infrastructure And Infrastructure
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Ratings At Default

Ratings on defaulting entities in infrastructure have shown a high tendency to reach 'CCC'/'C'
immediately before default. About 93% of defaulting projects were rated in these categories
immediately before default, with 5% rated in the 'B' category and 2% in the 'BB' category
immediately prior to default.
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Chart 27
Infrastructure Ratings Prior To Default
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Infrastructure ratings have been significantly less likely to encounter default than nonfinancial
corporate ratings. A comparison of cumulative default rates up to 15 years by rating category
shows that in just two out of 24 observations do infrastructure default rates exceed those of
nonfinancial corporate ratings. The two instances of higher infrastructure default rates are
insignificantly different from nonfinancial corporate rates. The average record of higher default
rates for infrastructure ratings is 0.12%. In comparison, the rates of default are 6.07% higher for
nonfinancial corporates than infrastructure ratings over 23 observations.

Over longer periods, the relative strength of infrastructure ratings grows stronger. By year five, the
only rating categories in which the cumulative default rate of nonfinancial corporates does not
exceed that of infrastructure ratings are 'AAA" and 'A". By year 10, the default rates for
nonfinancial corporate ratings are higher than those for infrastructure at all rating categories.
Default among all 'AAA' ratings in the two groups is rare. However, there has never been a default
among 'AAA" infrastructure ratings within 15 years, whereas the cumulative default rate of
nonfinancial corporate 'AAA' ratings is 0.39% at 15 years.

The 'BBB' category, the most common rating category for infrastructure ratings, shows a similar
pattern. Defaults are uncommon among both infrastructure and nonfinancial corporates in the
'BBB' category. For the first year, the default rate for infrastructure is slightly lower than for
nonfinancial corporate ratings, at a difference of 0.02%. The difference rises to 0.48% at five
years, 1.56% at 10 years, and 2.11% at 15 years. Investment-grade credits have a very similar
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pattern, with a slight edge over nonfinancial corporate ratings of 0.01% in the first year, followed
by anincreasing margin in the default rates for nonfinancial corporates over infrastructure
through 20 years. Speculative-grade nonfinancial corporate ratings start with a default rate that is
1.66% higher in the first year and grows to 15.16% higher by year 15.

Table 11

Cumulative Default Rates: Infrastructure And Nonfinancial Corporates (1981-2017)

(%)

--Time horizon (years)--

Rating 1 5 10 15

Allinfrastructure

AAA 0.00 0.00 0.00 0.00
AA 0.00 0.00 0.00 0.06
A 0.08 0.51 0.83 0.98
BBB 0.1 1.05 1.88 2.72
BB 0.38 3.97 6.16 6.85
B 2.08 8.20 11.23 11.54
CCcc/C 16.79 32.67 35.69 35.69
Investment grade 0.09 0.71 1.21 1.64
Speculative grade 2.27 7.68 10.23 10.75
All rated 0.50 1.99 2.82 3.26

Nonfinancial corporates

AAA 0.00 0.00 0.23 0.39
AA 0.00 0.10 0.33 0.60
A 0.03 0.32 1.17 2.00
BBB 0.14 1.68 3.44 4.83
BB 0.67 7.53 13.68 16.97
B 3.68 18.67 26.10 29.66
CCcc/C 28.36 49.09 53.51 55.75
Investment grade 0.08 0.85 2.06 2.99
Speculative grade 3.94 15.90 22.57 25.91
All rated 1.92 7.88 11.42 13.28
Difference

AAA 0.00 0.00 (0.23) (0.39)
AA 0.00 (0.10) (0.33) (0.54)
A 0.05 0.19 (0.34) (1.02)
BBB (0.02) (0.48) (1.56) (2.11)
BB (0.29) (3.56) (7.52) (10.12)
B (1.60) (10.47) (14.87) (18.12)
Ccc/e (11.57) (16.42) (17.82) (20.06)
Investment grade 0.01 (0.14) (0.85) (1.35)
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Table 11

Cumulative Default Rates: Infrastructure And Nonfinancial Corporates

(1981-2017) (cont.)

Speculative grade (1.66) (8.21) (12.34) (16.16)
All rated (1.42) (5.89) (8.60) (10.02)
Source: S&P Global Fixed Income Research.
Table 12
Cumulative Default Rates: Corporate Infrastructure And Project Finance
Infrastructure (1981-2017)
%)

--Time horizon (years)--
Rating 1 5 10 15
Corporate infrastructure
AAA 0.00 0.00 0.00 0.00
AA 0.00 0.00 0.00 0.06
A 0.09 0.50 0.76 0.85
BBB 0.12 0.99 1.83 2.56
BB 0.39 2.66 3.65 3.89
B 1.44 6.72 8.60 9.01
Ccc/c 16.72 30.74 34.96 34.96
Investment grade 0.09 0.64 1.10 1.44
Speculative grade 2.11 6.32 7.90 8.17
Allrated 0.41 1.51 212 2.45
Project finance infrastructure
AAA 0.00 0.00 0.00 0.00
AA 0.00 0.00 0.00 0.00
A 0.00 0.77 2.55 4.09
BBB 0.10 1.33 2.09 3.58
BB 0.34 6.99 12.14 14.35
B 3.60 11.73 17.83 17.83
CCcc/C 16.96 37.37 37.37 37.37
Investment grade 0.07 1.20 2.09 3.55
Speculative grade 2.66 10.90 15.90 17.38
Allrated 0.97 4.57 6.87 8.33
Difference
AAA 0.00 0.00 0.00 0.00
AA 0.00 0.00 0.00 0.06
A 0.09 (0.27) (1.80) (3.24)
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Table 12

Cumulative Default Rates: Corporate Infrastructure And Project Finance

Infrastructure (1981-2017) (cont.)

BBB 0.02 (0.34) (0.26) (1.08)
BB 0.05 (4.33) (8.49) (10.45)
B (2.16) (5.01) (9.24) (8.82)
CCc/C (0.24) (6.63) (2.41) (2.41)
Investment grade 0.02 (0.55) (0.99) (2.11)
Speculative grade (0.55) (4.58) (8.01) (9.21)
All rated (0.56) (3.06) (4.75) (5.88)

Source: S&P Global Fixed Income Research.

Project finance infrastructure has higher cumulative default rates than corporate infrastructure,

with a larger discrepancy among speculative-grade credits. The speculative-grade cumulative

default rate among project finance ratings is 17.38% at 15 years, compared with 8.17% for

corporate infrastructure. Among the industries within infrastructure, power has the highest

cumulative default rate for 15 years, at 13.4%. Social infrastructure sector is next but far behind,

with 4.6%. Utilities have a rate of 2.2%, transportation is at 1.9%, and oil and gas is at 0.71%.

Table 13

Average Cumulative Default Rates (1981-2017)

(%)

--Time horizon (years) --

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Allinfrastructure
Investment 0.09 0.28 0.42 057 071 082 093 1.04 111 1.21 133 143 152 158 1.64
grade
Speculative 2.27 3.99 550 6.79 7.68 832 885 940 9.96 10.23 10.37 10.54 10.60 10.67 10.75
grade
All rated 0.60 0.97 1.37 172 199 219 237 254 269 282 294 305 313 320 3.26
Project finance
Investment 0.07 0.31 0.57 089 1.20 136 154 1.67 175 209 261 311 355 355 3.55
grade
Speculative 2.66 4.97 7.30 9.29 10.90 12.03 13.04 14.20 15.39 1590 16.10 16.33 16.61 16.95 17.38
grade
All rated 0.97 1.93 291 382 457 ©507 554 6.02 647 687 7.27 768 806 818 8.33
Corporate infrastructure
Investment 0.09 0.27 0.40 052 064 075 085 095 1.03 1.10 1.18 1.26 131 1.38 1.44
grade
Speculative 2.11 3,57 473 5672 632 675 7.08 738 772 790 803 817 817 817 817
grade
All rated 0.41 0.79 1.08 132 151 166 180 1.92 203 212 220 228 234 240 245
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Table 13
Average Cumulative Default Rates (1981-2017) (cont.)

Utilities

Investment  0.09 0.24 0.37 0.48 059 067 075 083 089 096 1.02 1.08 113 119 1.24
grade

Speculative 2.67 4.46 590 7.16 7.81 830 859 882 9.06 9.15 9.24 933 933 933 933
grade

All rated 0.39 0.72 1.00 1.24 141 153 164 174 182 188 195 201 206 211 216

Oil and gas

Investment 0.06 0.15 0.26 037 044 050 057 065 065 065 065 065 0.65 065 0.65
grade

Speculative 0.36 0.66 0.77 0.77 077 0.7 077 077 077 077 077 077 077 077 0.77
grade

All rated 0.16 0.33 0.44 052 056 060 065 0.71 071 071 071 071 071 071 071

Power

Investment  0.23 1.44 1.96 253 3.14 397 469 530 597 674 733 801 880 973 10.28

grade
Speculative 2.85 5.03 6.71 845 999 11.23 12.10 13.12 14.34 1534 15.96 16.76 16.76 16.76 16.76
grade
All rated 1.46 311 414 520 6.8 717 7.95 871 957 1041 11.01 11.71 12.28 12.97 13.40

Transportation

Investment 0.00 0.17 0.36 0.58 082 082 082 082 082 082 082 082 082 082 082
grade

Speculative 2.40 4.27 6.51 7.19 8.06 806 806 806 806 806 806 806 806 806 8.06
grade

All rated 0.40 0.83 1.32 160 192 192 192 192 192 192 192 192 192 192 192

Social

Investment  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.89 242 242 242 242 242
grade

Speculative 0.89 1.90 3.08 4.46 6.08 8.04 10.52 13.97 19.34 19.34 19.34 19.34 19.34 19.34 0.00
grade

Allrated 0.13 0.27 043 062 084 110 1.42 183 239 319 455 455 455 455 455

Other

Investment 0.12 0.30 0.49 0.75 1.03 1.25 147 164 172 201 244 294 336 336 3.36

grade
Speculative 3.66 6.69 9.76 12.32 14.14 15.30 16.52 17.856 19.14 19.76 19.98 20.25 20.56 20.94 21.40
grade
All rated 1.22 230 3.42 444 522 575 631 685 733 772 809 851 890 9.01 9.5

Source: S&P Global Fixed Income Research.

Generally, there is a positive correlation between initial ratings and time to default, if default
occurs. This holds true within each asset class we examined, but some slight differences across
sectors do exist. For example, across all ratings ranging from 'A' to 'CCC'/'C', nonfinancial
corporates usually display longer times to default relative to infrastructure and its two
subsectors, infrastructure corporates and project finance. On the other hand, in the 'AA' rating
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category, infrastructure credits display an average time to default of just under 24.3 years,
compared with 18.1 years for corporate nonfinancials.

Chart 28
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The shortest time to default in our data set was for Vistra Energy Corp., which defaulted in April
2014, just 36 days after it initially was rated 'CC'. This was the second default for Vistra Energy,
which previously defaulted in 3.5 years after receiving an initial rating of 'CCC'. Conversely, the
longest time to default was for El Paso Electric Co., which defaulted in April 1992, 24 years after
receiving an initial rating of 'AA".
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Chart 29
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Marginal Default Rates

Default may occur at any time during a project's life. We define the percentage of projects that
default in a given year of being rated as the marginal default rate for that year. 'BBB' category
marginal default rates hold steady over 10 years, and 'BB' and 'B' category rates increase early
and then sharply decline. Speculative-grade credits tend to have higher marginal default rates in
earlier years and then steadily declining rates. Investment-grade credits have low marginal
default rates throughout all years.
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Chart 30
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Marginal default trends for the entire infrastructure universe are similar to those for nonfinancial
corporates, except that infrastructure default rates are usually lower. Marginal default rates for
infrastructure ratings in the 'BBB' category peak at 0.32% in year two, while nonfinancial
corporate rates reach 0.45% in years five and six. The highest 'BB' marginal default rates are in
year four, at 1.13% for infrastructure and 1.90% for nonfinancial corporates. The highest 'B'
category marginal default rates are in the second year, at 5.02% for nonfinancial corporates and
2.64% for infrastructure. For all ratings, the first year has the highest marginal default rate, at
1.92% for nonfinancial corporates and 0.50% for infrastructure.

Utilities

The 'BBB' category has been the largest for utility ratings since 2000 and now represents 45% of
ratings. About 84% of ratings are in the 'A" and 'BBB' categories. Utility ratings have consistently
remained above speculative grade, with 90% investment grade being the norm. The number of
'AAA' ratings has declined markedly, with one at the start of 2018, down from 13 in 2002. 'AA'
category ratings have also fallen in that period, while 'A' category ratings have grown. The utility

sector has the second-lowest proportion of speculative-grade ratings within infrastructure, at
12%.
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Chart 31
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Utility ratings are less prone to being lowered than other ratings within infrastructure. The
downgrade-to-upgrade ratio is 1.24 to 1, higher than for social infrastructure and oil and gas but
lower than for power, transportation, and uncategorized ratings. Ratings in the 'BBB' category
tend to move up more than down over increments of up to five years, and this tendency is more
pronounced over longer periods. After one year, 9% of 'AAA" and 11% of 'AA' category utility ratings
move into lower categories. In three years, 5% of 'BBB' utility ratings move to lower categories, but
9% move into higher rating categories. In five years, 10% of 'BBB' category utility ratings move into
higher categories--the second-highest percentage after social infrastructure.

The utility crisis associated with Enron Corp. had a marked effect on utility ratings and defaults.
The rating composition shifted into the 'BBB' category during that time, and from 2000-2003,
downgrades outnumbered upgrades by 372. The largest cluster of utility defaults occurred from
2001-2005, when there were 27 defaults--more than 40% of the 61 defaults since 1981. This
turmoil was the result of Enron's manipulation of the power supply market in the western U.S.
during the introduction of utility deregulation that caused unpredictability in energy markets.
Enron squeezed energy resources to utility companies while falsifying its financial statements and
later would declare bankruptcy and default. Utility companies in California, which contracted with
Enron after the state deregulated its local electricity markets, were among the most affected and
highest profile. Pacific Gas & Electric Co. in northern California and Southern California Edison Co.
defaulted as well.

Utility defaults occur most frequently in the U.S., and 24 of the past 26 in the sector have been
U.S. concerns. The three-year Gini coefficient for utilities is moderately high, at 69%, indicating a
meaningful correlation between the rating three years prior to default and the percentage of
issues that default.
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Oil And Gas

The 'BBB' category is the most common for oil and gas ratings, and in 2006, the 'BB' category
became the second most prevalent. In 2013, the 'B' category became the third largest, surpassing
the 'A' category. The oil and gas sector has the most ratings in the 'CCC'/'C' category, at eight.
About 49% of oil and gas ratings are speculative grade, the highest percentage among
infrastructure sectors.

Chart 32
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Oil and gas ratings are more likely to move into lower rating categories over most time horizons.
Investment-grade ratings move into lower categories, while speculative-grade ratings are more
likely to move higher. However, 'B' ratings generally move no further than 'BB'. The
downgrade-to-upgrade ratio is 1.08 to 1, the second lowest of the infrastructure industries.

There have been just five defaults within the oil and gas industry, with no evident chronological
pattern. Just 4% of all infrastructure defaults are in oil and gas. However, the three-year Gini
coefficient for oil and gas ratings is exceptionally low, at less than 10%. This is the result of a low
sample size that includes more investment-grade than speculative-grade defaults within the
three-year horizon.

Transportation

The largest rating category for transportation ratings has been 'BBB' since 2004. The rating
distribution has shifted lower following 119 downgrades and 59 upgrades from 2005-2014. Many
of the downgrades were connected to sovereign downgrades, since several transportation
enterprises are government-related entities, which receive partial support from a sovereign
government.
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Chart 33

Transportation Rating Distribution
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Rating movement is more likely to be negative for transportation issues than in most
infrastructure sectors. Between 1981 and 2017, the ratio of downgrades to upgrades was 1.68 to
1, trailing only power ratings. Ratings in the 'BBB' category tend to move down more than up over
increments of up to five years, and this tendency is more pronounced over longer periods. In five
years, 17% of 'BBB' category transportation ratings move into lower categories, compared with
5% of 'BBB' category ratings that move into higher categories over five years. There have been six
defaults of transportation ratings, the most recent in 2016. The three-year Gini coefficient for
transportation is relatively high, at 84%, indicating a very strong correlation between the rating
three years prior to default and the percentage of issues that default.

Power

The 'A' category has been the largest for power ratings since 2003. Since 2004, at least 20% of
power ratings have been speculative grade, which was the percentage of speculative-grade
ratings at the start of 2018.
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Chart 34

Power Rating Distribution
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Gasoline prices are a significant contributor to power ratings, and lower prices typically result in
lower ratings. As the price of gasoline has remained low for much of the time since 2008,
downgrades have exceeded upgrades 167 to 76, with every year except 2014 having more
downgrades than upgrades.

Another factor is the model under which the power is provided. In a contracted mode, power is
purchased over a long term, usually 30 years. These transactions are more predictable, with less
upside or downside. The other version of power generation and delivery is merchant, wherein
prices are determined on a spot market or other market forum and can vary. This system is less
stable and more likely to exhibit rating movement.

Power ratings are the most likely to be lowered within infrastructure. The downgrade-to-upgrade
ratiois 1.87 to 1, the highest of the infrastructure industries. Power ratings also move down more
quickly than those in other sectors. About 12% of 'A' power ratings move to lower categories within
one year, including 6% that default. In three years, 31% of 'A' power ratings move into lower
categories and 18% default. By five years, 46% of 'A' power ratings move to lower categories and
29% default. On the other hand, power ratings virtually never transition to higher rating
categories. Over five years, an average of just 0.16% of power ratings move to a higher level from
the 'A' category.
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Chart 35
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There have been 24 defaults within the power industry, clustered in two periods, between 2002
and 2005 and between 2013 and 2017. The second concentration, of nine defaults, was related to
the lower gasoline prices of recent years. The three-year Gini coefficient for power ratings is
exceptionally low, at 43%, suggesting that lower gasoline prices can result in unexpected defaults
among higher-rated issues.

Social Infrastructure

The largest number of social infrastructure ratings is in the 'A' category, which has been the
predominant category for nearly two decades. All ratings are investment grade, marking the
highest proportion in infrastructure. The last year with a speculative-grade rating in social
infrastructure was 2016, when there was one.
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Chart 36

Social Infrastructure Rating Distribution
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There have been 59 upgrades and 51 downgrades in social infrastructure, making it the only
infrastructure group with more upgrades than downgrades. Since 2012, there have been 40
upgrades and 23 downgrades.

As with all sectors other than utilities, ratings in social infrastructure are more likely to move into
lower rating categories over various time horizons. However, after five years, social infrastructure
ratings have significant upward movement. This may be the result of stabilization following
construction. The movement is moderate, particularly at horizons of one and three years. After one
year, half of 'AAA' social infrastructure ratings move into lower categories. All other rating
categories have balanced movement after one year. In three years, all rating categories other than
'BBB' have negative rating movement.

There has been just one default within social infrastructure, which occurred in 1997. The
three-year Gini coefficient for social infrastructure ratings is extremely high, at 99.5%, indicating a
strong relationship between ratings and the propensity for default.

Relative Rating Performance

In addition to examining the absolute performance of ratings, we examine their relative
performance. One technique we use to measure relative performance is the Gini coefficient. The
Gini coefficient--a summary statistic of the Lorenz curve--is a measure of the relative ability of
ratings to differentiate risk. We believe that comparing Lorenz curves and Gini coefficients is
useful. Infrastructure Lorenz curves vary in their similarity to ideal curves, and Gini coefficients
fall within a wide range. Over one year, three years, and five years, the coefficients for
infrastructure as a whole--at 80%, 71%, and 65%, respectively--show a strong relationship
between the ratings and the propensity to default.
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The chart below shows the three-year Lorenz curve for infrastructure. The points along the Lorenz
curve represent different ratings, starting with bonds in the 'CCC' and lower categories on the far
left. The first point indicates that the one-year transition to default was 50% at 'CCC' and lower
ratings. As the ratings rise, the number of defaults decreases, yielding points that continue to
climb through the remainder of the speculative-grade scale before turning sharply to the right in
the 'BBB' category. As investment-grade ratings continue to rise, the vertical distance
representing defaults changes little, while the proportion of ratings in the universe increases
dramatically.
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The Lorenz curve for infrastructure shows an extremely strong relationship between ratings at the
beginning of a year and the default experience of the group of ratings. The left side of the Lorenz
curve travels vertically toward 100% before slightly turning at 'CCC'/'C' at 33%, meaning that 33%
of defaults within a three-year time horizon were for bonds that began the period in the 'CCC'
rating category or lower. Meanwhile, 74% of defaults occurred among bonds rated speculative
grade (below 'BBB-') at the start of the three-year period.

The table below further illustrates the information in the Lorenz graph. The lowest value in the left
column shows the cumulative proportion of defaults at the 'CCC'/'C' category, or 32.7%, and the
number to the right is the cumulative proportion of the rated universe--much lower, at 1.54%. This
means that 32.7% of the defaults came from just 1.5% of the ratings, all of which were in the 'CCC'
or lower category. Moving up the table, one can observe that once ratings reach 'A', representing
82.72% of all ratings, 99.05% of defaults have occurred at 'A' or lower ratings.
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Table 14

Infrastructure Three-Year Lorenz Curve Values

Y-axis: cumulative proportion of defaults X-axis: cumulative proportion of ratings

AAA 100.00 100.00
AA+ 100.00 98.20
AA 100.00 97.01
AA- 100.00 93.37
A+ 100.00 88.21
A 99.05 82.72
A- 96.51 72.06
BBB+ 94.29 59.08
BBB 88.25 47.45
BBB- 82.86 31.88
BB+ 73.65 18.13
BB 71.75 13.90
BB- 64.76 10.37
B+ 58.10 7.13
B 49.21 4.85
B- 40.63 2.87
CCC/C 32.70 1.54

Source: S&P Global Fixed Income Research.

A closer examination, however, shows the relationship is not the same for all sectors within
infrastructure. A three-year horizon is the longest period for a sizable number of issues to remain
outstanding before redemption or other cause of rating withdrawal, and social infrastructure has
athree-year Gini index of nearly 100%, an extremely high measure that indicates a close fit with
the ideal curve. Transportation and utility ratings have high Gini indexes as well, at 83% and 69%.
In contrast, power ratings and oil and gas ratings have low scores, indicating that defaults have
occurred among higher-rated issues.

Power and oil and gas have Gini indexes under 50%, well below those of the other groups. Oil and
gas in particular has an extremely low Gini coefficient, of less than 10%. The cause of the low
coefficient is an unusually high number of defaults of credits that were rated investment grade
three years earlier. Of the nine observations of defaults in oil and gas over three-year horizons, five
were rated investment grade three years prior, including three that were rated 'A'.

Table 15
Infrastructure Gini Coefficients (1981-2017)

(%)

Allinfrastructure

One-year 80.4
Three-year 711
Five-year 65.0
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Table 15

Infrastructure Gini Coefficients
(1981-2017) (cont.)

(%)

Three-year

Social infrastructure 99.5
Transportation 83.5
Utilities 69.0
Power 42.9
Oiland gas 9.7
Other 75.8
Canada 99.6
Asia-Pacific 66.2
U.S. and tax havens 68.1
EMEA 67.5
Latin America 60.3

EMEA--Europe, Middle East, and Africa. Source: S&P Global Fixed Income Research.

Regional variance is not as extreme. Canada has an extremely high Gini coefficient over three
years, at 99.7%, while Latin America is lowest, at 60.3%. The Asia-Pacific region and the U.S. have
Gini indexes of 66.2% and 68.1%, respectively, indicating a strong relationship between ratings
and the propensity for default over a three-year horizon.

Recovery Rates

Ultimate recovery rates for infrastructure debt instruments have been broadly stronger than for
nonfinancial corporates generally. Many of the infrastructure corporates and projects that
achieved the highest recoveries exhibited high asset quality and low industry risk. Furthermore,
regulated utilities specifically tend to show above-average recovery rates (in particular, for senior
unsecured bonds), and this sector accounts for a notable share of the defaulted infrastructure
debt instruments.

Recovery rates for infrastructure (including bank debt and bonds from corporate infrastructure
and project finance) average 74%, which is higher than the 60% average for nonfinancial
corporates.
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Chart 38
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Within infrastructure, corporate infrastructure (excluding project finance) displays a higher
average recovery of 77% (from 218 instruments), and more than half of the defaulted instruments
recovered 80% or more. This average recovery from corporate infrastructure was notably higher
than the average recovery from project finance and from nonfinancial corporates (which displays a
historical average recovery of 60%).

Meanwhile, average recoveries from project finance instruments are considerably lower than for
the corporate infrastructure subsector and are also modestly lower than those of nonfinancial
corporates. Project finance exhibits an average recovery of 59% (from 49 instruments), and the
distribution of these recoveries is more varied than it is within corporate infrastructure. Nearly as
many project finance instruments recovered par or greater as recovered less than 20%. The
projects with the lowest recoveries typically exhibited high market risk or encountered technology
issues.

Our data set of recoveries for infrastructure corporate and project finance includes defaulted
instruments that were resolved through a debt restructuring, a distressed exchange, or a
liguidation and sale of assets. To calculate recovery rates on defaulted projects, we relied on
public documents, court filings, and company reports. Because we used public information, we
were unable to calculate recovery rates on all defaulted projects. Most of the recovery rates we
were able to calculate were from legal jurisdictions, such as the U.S., that published an
abundance of postdefault data.

This data set includes 62 defaulted obligors, affecting 267 debt instruments. While the data set
includes obligors from the emerging and developed markets, nearly 86% of the instruments
included in the recovery data set are from U.S.-based obligors. These include entities that
defaulted from 1988-2017. The count of instruments includes senior debt, senior unsecured debt,
and subordinated debt. Many obligors have defaulted on a variety of instruments, and some have
defaulted more than once, causing the number of observations to far exceed the number of
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defaulters.

Recovery By Instrument Type

By debt type, the key difference between recoveries of infrastructure and nonfinancial corporate
debtis in the recoveries of senior unsecured bonds. Senior unsecured bonds in the infrastructure
sector have shown average recoveries of 74%, which is considerably higher than the 52% average
recovery for senior unsecured bonds from the nonfinancial corporate sectors.

Aside from senior unsecured bonds, the recovery rates for infrastructure debt are much more
closely aligned with those of nonfinancial corporates. Senior secured debt (which includes bank
debt along with senior secured bonds) from the infrastructure sector shows an average recovery of
78%, which is modestly lower than that of nonfinancial corporates, at 80%. Meanwhile,
subordinated debt from the infrastructure sector averages 34%, modestly higher than the 32%
average recovery on subordinated debt from the nonfinancial sectors.

Chart 39
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Within the infrastructure sector, average recovery rates for project finance are considerably lower
than those of infrastructure corporates. The average recovery for a defaulted project finance
instrument is 59%, while the average recovery from an infrastructure corporate is 77%.

Within the corporate infrastructure subsector, elevated recoveries for senior secured and
unsecured debt largely reflect the contribution from the utility sector. Recoveries from the utilities
sector's instruments account for close to 45% of the recoveries for the infrastructure corporate
subsector, and among subsectors, utilities has the highest average recovery rate, at about 92%.

There are several reasons why utilities tend to have higher recoveries than the other infrastructure
industries. With essential assets and as providers of essential services, such as power, water, and
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gas, utilities often have little or no practical substitute. This supports a business model shielded
by regulation, and the ability of issuers to add debt is often limited by regulation or secured bond
indenture. These characteristics support the very low industry risk for the regulated utilities
sector, which is the only corporate sector to have this assessment.

In addition to calculating recovery rates as an average of instrument recoveries, weighted by the
number of instruments, we also looked at recoveries on a dollar-weighted basis. For the
dollar-weighted averages, we calculated the nominal sum of debt recovered from the pool of
defaulted instruments, divided by the total of defaulted debt in the sample for that instrument
type.

Dollar-weighted recoveries for the infrastructure sector tend to be lower, on average, than the
instrument-weighted averages. However, the dollar-weighted average recovery of 61% for the
infrastructure sector overall remains higher than the 56% dollar-weighted average for
nonfinancial corporates.

Chart 40

Distribution Of Recoveries For Infrastructure And Nonfinancial Corporates
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Note: Nominal recovery for defaulted debt instruments from infrastructure corporates and project finance.

Corporates exclude financial services companies. Sources: S&P LossStats and S&P Global Fixed Income
Research.
Copyright © 2018 by Standard & Poor's Financial Services LLC. All rights reserved.

Within the infrastructure sector, the power industry has the highest dollar-weighted average
recovery rate, of 68%, which is modestly higher than the industry's simple average of 63%. The
power sector accounts for the largest share of instruments, with 132, including both project
finance and infrastructure corporates.
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Chart 41

Average Recovery By Infrastructure Sector
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Note: Nominal recovery for defaulted debt from infrastructure corporate, project finance, and nonfinancial
corporate entities. Sources: S&P LossStats and S&P Global Fixed Income Research.
Copyright © 2018 by Standard & Poor's Financial Services LLC. All rights reserved.

Recovery Default Type

Recovery rates can also vary with the type of default that the infrastructure entity undergoes. In
nonbankruptcy restructurings, which include distressed exchanges, along with defaults that are
cured within, or outside of, the grace period, the recovery rates for unsecured and subordinated
debt tend to be higher, on average, than they would be through a bankruptcy restructuring.

The average recovery across all instruments is higher, at 83%, following a nonbankruptcy
restructuring than the 71% average following a bankruptcy. By debt type, the difference stems
from senior unsecured and subordinated debt, which have an average recovery that is 20
percentage points higher following a nonbankruptcy restructuring. In contrast, senior secured
debt experienced the same average recovery (of 78%) whether following a bankruptcy or
nonbankruptcy restructuring.

Table 16

Average Recovery Rate For Bankruptcy Versus Nonbankruptcy Restructurings

--Average recovery (nominal, %)-- --Instrument count--
Bankruptcy Nonbankruptcy Bankruptcy Nonbankruptcy
Senior secured 78 78 101 16
Senior unsecured and 65 85 109 41
subordinated
Total 71 83 210 57

Note: Nominal recovery for defaulted debt instruments from infrastructure corporate and project finance entities. Senior secured debt
includes all bank debt and senior secured bonds. Nonbankruptcy restructurings include distressed exchanges; defaults cured within, or
without, the grace period; and other nonbankruptcy restructurings. Sources: S&P LossStats and S&P Global Fixed Income Research.
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Within the distribution of recovery rates, we see that a higher share of instruments from
infrastructure and project finance have experienced the highest recoveries, of par or greater, than
have nonfinancial corporates. Overall, 41.6% of defaulted infrastructure debt instruments
recovered par or greater, compared with 29.0% of nonfinancial corporate debt instruments that
recovered par or greater. At the low end of the distribution, just 10.1% of defaulted infrastructure
debt instruments recovered 20% or less, compared with about 25.3% of nonfinancial corporate
debt instruments. However, the sample size of infrastructure recoveries remains considerably
smaller than that of nonfinancial corporates.

Chart 42

Recovery Rates For Project Finance
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Note: Nominal recovery for defaulted debt instruments from project finance. Sources: S&P LossStats and
S&P Global Fixed Income Research.
Copyright © 2018 by Standard & Poor's Financial Services LLC. All rights reserved.

Distribution of project finance recoveries tends to vary more widely than that of the corporate
infrastructure sector. Nearly as many project finance instruments recovered par or greater as
experienced negligible recoveries of 20% or less.

Among other projects with higher recoveries, many tend to benefit from characteristics similar to
those of regulated utilities. For instance, infrastructure project financings hold essential assets,
have stable cash flows, and exhibit low industry risk. In many cases, low industry risk may be
supported by long-term offtake contracts, such as power purchase agreements or
availability-based payments under a concession, operations and maintenance contracts, or
fuel-supply contracts, among others.
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Chart 43

Recovery Rates For Infrastructure Corporates
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Note: Nominal recovery for defaulted debt instruments from infrastructure corporates. Sources: S&P
LossStats and S&P Global Fixed Income Research.
Copyright © 2018 by Standard & Poor's Financial Services LLC. All rights reserved.

In contrast, the distribution of recoveries within the corporate infrastructure subsector tends to be
more highly concentrated at the high end of the recovery range. The majority of defaulted debt
instruments from the infrastructure corporate subsector experienced recoveries of 80% or more,
and about 45% of the instruments recovered par or greater.

Appendix I: Definitions And Methodology

Our long-term infrastructure default and rating transition study uses long-term ratings on
individual project finance debt issues. For projects with multiple tranches of debt, we used a
single rating for all pari passu tranches to try to mitigate the risk of overweighting such projects in
the sample set. For projects with senior and subordinated debt with different ratings, we counted
each class separately and collapsed multiple tranches of pari passu debt into a single rating.

An infrastructure rating reflects S&P Global Ratings' opinion of the obligor's ability and willingness
to meet its financial commitments on time, and it generally indicates our opinion of the likelihood
of default regarding the specific rated issuance. Unlike issuer credit ratings, project finance
ratings consider the value of collateral and recovery in determining the rating.

We analyzed the rating histories of corporate infrastructure and project finance credits that S&P
Global Ratings first rated between Dec. 31, 1981, and Dec. 31, 2017. We categorized these ratings
into one of five subsectors: utilities, power, oil and gas, social infrastructure, and transportation,
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with other obligors grouped in a separate category. The analysis excludes ratings based on the
guarantee of another entity and obligations wrapped by a monoline insurer, unless the obligations
bear an S&P Underlying Rating (SPUR), in which case we included the SPUR. Corporate issuers,
structured finance vehicles, public-sector issuers, and sovereign issues are the subjects of
separate default and transition studies, so we have excluded them from this study. The
infrastructure data is a sufficiently large set, although individual sectors are small, so that a few
defaults or rating transitions can have a sizable effect on portfolio performance within those
groups.

Withdrawn ratings

When a rating is withdrawn, it is changed to not rated ("NR"). Issue ratings are withdrawn when an
obligation is repaid or at the request of the issuer. S&P Global Ratings also withdraws ratings
when sufficient information to maintain a rating is unavailable. If we withdrew a rating after the
issue defaulted, we counted it as a default.

Definition of default

Adefault is assumed to take place on the date S&P Global Ratings revised the rating to 'D', which
could occur when a payment on the issue is missed, a distressed exchange offer is completed, or
the issuer filed for or was forced into bankruptcy. When an issue defaults, it is not uncommon for
S&P Global Ratings to subsequently withdraw the 'D' rating.

For the purposes of this study, if an issue defaults, we end its rating history at 'D'. For those
instances when an issue defaulted and was subsequently upgraded, we entered the rating history
after the default into the calculations as a new rating.

Many practitioners use statistics from this default study to estimate "probability of default" and
"probability of rating transition." It is important to note that S&P Global Ratings' credit ratings do
not imply a specific probability of default.

Static pool methodology

S&P Global Fixed Income Research conducts its default studies on the basis of groupings called
static pools. For the purposes of this study, we form static pools by grouping issues by rating
category at the beginning of each year, quarter, or month that the database covers. Each static
pool is followed from that point forward. All issues included in the study are assigned to one or
more static pools. When an issue defaults, we assign that default back to all of the static pools to
which the issue belonged.

We use the static pool methodology to avoid certain pitfalls in estimating default rates. This is to
ensure that default rates account for rating migration and to allow for default rates to be
calculated across multiperiod time horizons.

The pools are static in the sense that their membership remains constant over time. Each static
pool can be interpreted as a buy-and-hold portfolio. Because errors, if any, are corrected by every
new update and because the criteria for inclusion or exclusion of issues in the default study are
subject to minor revisions as time goes by, it is not possible to compare static pools across
different studies. Therefore, every new update revises results back to the same starting date of
Jan. 1, 1981, so as to avoid continuity problems.

Because static pools only include issues with active ratings as of the beginning date of a given
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pool, we exclude those with withdrawn ratings, as well as those that have defaulted, from
subsequent static pools. If the rating on an issue is withdrawn after the start date of a particular
static pool and subsequently defaults, we will include it in that static pool as a default and
categorize it in the rating category of which it was a member at that time.

For instance, the 1983 static pool consists of all companies rated as of 12:01 a.m. on Jan. 1, 1983.
Adding those issues first rated in 1983 to the surviving members of the 1983 static pool forms the
1984 static pool. All rating changes that took place are reflected in the newly formed 1984 static
pool through the ratings on these issues as of 12:01 a.m. on Jan. 1, 1984. We used the same
method to form static pools for 1985-2016. From Jan. 1, 1981, to Dec. 31, 2017, a total of 669
first-time-rated project finance issues were added to form new static pools, while we excluded 39
defaults and 370 issues with last ratings of "NR" (after they were included in the initial 669 in prior
static pools).

Consider the following example: Anissue is originally rated 'BB' in mid-1996 and is downgraded to
'B'"in 1998. This is followed by a rating withdrawal in 2000 and a default in 2003. We would include
this hypothetical company in the 1997 and 1998 pools with the 'BB' rating, which was the rating at
the beginning of those years. Likewise, it would be included in the 1999 and 2000 pools with the 'B'
rating. It would not be part of the 1996 pool because it was not rated as of the first day of that year,
and it would not be included in any pool after the last day of 2000 because the rating had been
withdrawn by then. Yet each of the four pools in which this company was included (1997-2000)
would record its 2003 default at the appropriate time horizon.

Transition matrices

Transition rates compare issue ratings at the beginning of a period with ratings at the end of the
period. To compute one-year rating transition rates by rating category, we compared the rating on
each entity at the end of a particular year with the rating at the beginning of the same year. An
issue that remained rated for more than one year was counted as many times as the number of
years it was rated. For instance, an issue continually rated from the middle of 1984 to the middle
of 1991 would appear in the seven consecutive one-year transition matrices from 1986-1991. If
the rating on the issue was withdrawn in the middle of 1991, it would be included in the column
representing transitions to "NR" in the 1991 transition matrix. Similarly, if it defaulted in the
middle of 1991, it would be included in the column representing transitions to 'D' in the 1991
one-year transition matrix.

All 1982 static pool members still rated on Jan. 1, 2017, had 33 one-year transitions, while
companies first rated on Jan. 1, 2015, had only one. Each one-year transition matrix displays all
rating movements between letter categories from the beginning of the year through year-end. For
each rating listed in the matrix's leftmost column, there are nine ratios listed in the rows,
corresponding to the ratings from 'AAA' to not rated.

The only ratings considered in these calculations are those on entities at the beginning of each
static pool and those at the end. All rating changes that occur in between are ignored. For
example, if an issue was rated 'A'on Jan. 1, 2014, and was downgraded to 'BBB' in the middle of
the year and then upgraded to 'A' later in the year (with no other subsequent rating changes), this
instrument would be included only in the percentage of issues that began the year as 'A' that
ended the year as 'A". This also applies to transition matrices that span longer time horizons. If an
issue defaults or if the rating is withdrawn in the middle of the year, then it would be considered
rated 'D' or not rated as of Dec. 31 of that particular year.
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Multiyear transitions

Multiyear transitions were also calculated for periods of two up to five years. In this case, we
compared the rating at the beginning of the multiyear period with the rating at the end. For
example, three-year transition matrices were the result of comparing ratings at the beginning of
the years 1981-2015 with the ratings at the end of the years 1983-2017.

Otherwise, the methodology was identical to that used for single-year transitions. We calculated
average transition matrices on the basis of the multiyear matrices just described. These average
matrices are a true summary, the ratios of which represent the historical incidence of the ratings
listed in the first column changing to the ones listed in the top row over the course of the multiyear
period. Transition matrices that present averages over multiple time horizons are also calculated
as issue-weighted averages.

Rating modifiers

We use rating modifiers (plus and minus signs) to calculate upgrade and downgrade percentages,
as well as the magnitude of rating changes, throughout this study. However, some transition
tables may use full rating categories for practical reasons: The use of a rating category suggests
that transitions to 'AA-' from 'AA', for example, or to 'BBB-' from 'BBB+' are not considered to be
rating transitions because the rating remained within the rating category.

Issue-weighted statistics

Averages that appear in this study are calculated based on the number of issues, rather than the
dollar amounts, affected by defaults or rating changes. Although dollar amounts provide
information about the portion of the market affected by defaults or rating changes, we believe
issue-weighted averages are more useful measures of the performance of ratings.

Average cumulative default rate calculation

The cumulative default rates in this study average the experience of all static pools by first
calculating marginal default rates for each possible time horizon and for each static pool,
weight-averaging the marginal default rates conditional on survival (survivors being
nondefaulters), and accumulating the average conditional marginal default rates. We calculated
conditional default rates by dividing the number of issues in a static pool that default at a specific
time horizon by the number of issues that survived (did not default) to that point in time. Weights
are based on the number of issues in each static pool. Cumulative default rates are one minus the
product of the proportion of survivors (nondefaulters).

Appendix II: Additional Exhibits
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Table 17

Average Transition Rates For All Infrastructure (1981-2017)

(%) AAA AA A BBB BB B ccc/C D NR
One year

AAA 83.45 6.90 0.00 0.00 0.00 0.00 0.23 0.00 9.43
AA 0.33 82.23 8.72 0.50 0.17 0.08 0.00 0.00 7.97
A 0.04 1.27  83.39 5.90 0.14 0.06 0.06 0.08 9.07
BBB 0.00 0.01 2.91  84.19 2.75 0.28 0.27 0.1 9.48
BB 0.00 0.00 0.17 7.25 71.48 7.35 1.10 0.38 12.27
B 0.00 0.07 0.27 0.94 10.34 66.55 6.45 2.08 13.30

CCc/c 0.75 0.00 0.75 0.00 1.75 1153 55689 16.79 12.53

Three years

AAA 5470 12.29 217 1.93 0.00 0.00 0.72 0.00 28.19
AA 0.78 57.98 16.49 1.87 0.57 0.00 0.00 0.00 22.31
A 0.07 256 58.28 12.26 0.72 0.28 0.12 0.27 25.44
BBB 0.01 0.02 6.66  60.39 4.37 1.44 0.70 0.69 25.71
BB 0.04 0.00 0.36  14.45 38.67 9.52 2.33 1.94  32.70
B 0.16 0.00 0.70 435 18.03 30.07 6.68 6.22 33.80

Cccc/c 0.56 0.00 0.00 1.13 3.94 11.27 18317 29.01 35.77

Five years

AAA 33.16  11.39 2.28 6.08 0.00 0.00 0.76 0.00 46.33
AA 1.056 39.72 18.28 3.1 0.87 0.00 0.00 0.00 36.97
A 0.1 2.60 41.67 13.77 0.85 0.41 0.18 0.66 39.85
BBB 0.04 0.02 7.41  43.58 4.47 1.82 0.80 116 40.69
BB 0.09 0.00 0.83 15.19 22.07 6.69 1.85 420 49.08
B 0.00 0.00 0.81 6.38 1574 12.59 4.47 8.45 51.62

CCc/C 0.00 0.00 0.00 1.93 2.25 7.72 5.79 3215 50.16

NR--Not rated. Source: S&P Global Fixed Income Research.

Table 18

Average Transition Rates For Corporate Infrastructure (1981-2017)

(%) AAA AA A BBB BB B CCC/C D NR
One year

AAA 86.60 5.47 0.19 0.00 0.00 0.00 0.00 0.00 7.74
AA 0.26 83.72 7.87 0.37 0.15 0.07 0.04 0.00 7.54
A 0.00 1.54 83.89 5.78 0.15 0.10 0.04 0.07 8.43
BBB 0.00 0.00 3.09 84.49 2.43 0.25 0.20 0.16 9.38
BB 0.00 0.00 0.33 8.94 71.75 5.31 0.81 0.24 12.62
B 0.00 0.00 0.18 1.35 11.08 68.52 5.11 1.62 12.29
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Table 18

Average Transition Rates For Corporate Infrastructure
(1981-2017) (cont.)

(%) AAA AA A BBB BB B Cccc/C D NR
Ccc/c 0.00 0.00 0.00 0.00 1.47 10.66 61.40 15.07 11.40
Three years

AAA 61.07 10.87 1.78 1.19 0.00 0.00 0.00 0.00 25.10
AA 0.65 59.19 16.27 1.50 0.54 0.00 0.12 0.00 21.73
A 0.00 3.28 57.20 12.34 0.85 0.27 0.06 0.24 25.77
BBB 0.00 0.00 7.50 58.96 3.86 1.08 0.44 0.67 27.49
BB 0.00 0.00 0.56 17.63 34.65 7.03 1.40 1.17 37.56
B 0.00 0.00 0.62 5.89 18.49 28.93 6.82 4.44 34.81
CCc/C 0.00 0.00 0.00 1.71 3.85 10.68 20.94 29.06 33.76
Five years

AAA 41.91 10.58 1.87 3.73 0.00 0.00 0.00 0.00 41.91
AA 0.65 40.86 18.36 2.63 0.77 0.00 0.08 0.00 36.64
A 0.03 3.37 39.91 14.09 1.03 0.36 0.06 0.48 40.66
BBB 0.00 0.00 8.48 41.65 3.50 1.42 0.62 1.06 43.28
BB 0.00 0.00 1.24 1717 16.71 4.70 0.85 2.68 56.66
B 0.00 0.00 1.30 8.03 13.93 9.68 4.60 6.02 56.43
Ccc/c 0.00 0.00 0.00 3.48 1.49 6.47 7.46 34.83 46.27

NR--Not rated. Source: S&P Global Fixed Income Research.

Table 19
Average Transition Rates For Project Finance (1981-2017)

(%) AAA AA A BBB BB B CcCC/C D NR

One year

AAA 44.44  0.00 0.00 0.00 0.00 0.00 0.00 0.00 55.56

AA 0.00 70.97 9.68 3.23 0.00 0.00 0.00 0.00 16.13
A 0.00 0.00 89.15 4.41 0.37 0.00 0.00 0.00 6.07
BBB 0.00 0.05 1.24  87.34 3.81 0.38 0.33 0.10 6.76
BB 0.00 0.00 0.00 275 7491 10.31 1.49 0.34 10.19
B 0.00 0.00 0.00 0.00 7.87 67.64  7.42 3.60 13.48

Ccc/c 268 0.00 0.00 000 357 6.25 5446 16.96 16.07

Three years

AAA 0.00 0.00 000 0.00 000 0.00 000 0.00 100.00
AA 0.00 40.00 0.00 6.67 0.00 0.00 0.00 0.00 53.33
A 0.00 0.00 7265 6.28 135  0.67 0.00 0.22 18.83
BBB 0.05 0.1 297 66.49  6.70 254 135 070 19.08
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Table 19

Average Transition Rates For Project Finance
(1981-2017) (cont.)

(%) AAA AA A BBB BB B CcCcC/C D NR
BB 0.13 0.00 0.00 6.79 4426 14.75 3.79 3.26  27.02
B 0.53 0.00 0.00 0.00 15.08 33.07 6.35 9.26  35.71

Ccc/c 1.94 0.00 0.00 0.00 6.80 9.71 16.50 31.07 33.98

Five years

AAA 0.00 0.00 000 0.00 000 0.00 000 0.00 100.00
AA 0.00 2759 000 345 000 0.00 000 0.00 68.97
A 0.29 0.00 6058 6.38 1.16 1.45 029 0.87 28.99
BBB 019 012  3.68 49.81 8.48  3.18 1.31 1.37 31.86
BB 0.31 0.00 0.00 833 30.09 1034 370 7.10 40.12
B 0.00 0.00 0.00 0.00 1284 1835 3.06 13.46 52.29

CCc/C 0.00 0.00 0.00 0.00 4.26 7.45 213 37.23 48.94

NR--Not rated. Source: S&P Global Fixed Income Research.

Table 20
Average Transition Rates For Utilities (1981-2017)

(%) AAA AA A BBB BB B CCC/C D NR

One year

AAA 8165 872 0.00 000 0.00 000 046 0.00 9.7

AA 0.06 81.07 979 0.66 0.24 0.12 0.00 0.00 8.06

A 0.04 137 8277 599 0.09 004 007 0.09 955

BBB 0.00 0.00 3.87 83.04 224 014 0.26 0.12 10.32

BB 0.00 0.00 0.42 10.87 6831 6.27 134 0.08 12.71

B 0.00 0.00 047 234 1472 60.28 584 234 14.02

CCc/C  0.00 0.00 171 0.00 0.00 12.00 53.14 21.14 12.00

Three years

AAA 47.22 13.43 417 870 0.00 0.00 1.39 0.00 30.09

AA 0.06 556.07 19.17 250 0.79 0.00 0.00 0.00 22.41

A 0.08 2.69 57.02 1232 057 0.17 0.15 0.26 26.74

BBB 0.00 0.00 888 57.80 3.28 0.79 047 0.61 28.17

BB 0.00 0.00 0.82 19.84 34.55 7.31 1.65 1.28 34.55

B 0.00 0.00 0.73 10.24 19.27 2195 585 7.07 34.88

CCC/C 0.00 0.00 0.00 250 313 6.25 16.88 36.25 35.00

Five years

AAA 2419 884 419 1116 0.00 0.00 140 0.00 50.23

AA 0.06 36.07 21.31 3.74 1.18 0.00 0.00 0.00 37.63
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Table 20

Average Transition Rates For Utilities
(1981-2017) (cont.)

(%) AAA AA A BBB BB B CcCC/C D NR
A 0.10 2.67 40.32 13.64 0.63 0.31 0.14 0.53 41.65
BBB 0.00 0.00 9.66 40.80 299 0.84 0.58 0.95 44.17
BB 0.00 0.00 1.71 19.40 17.39 583 080 2.81 52.06
B 0.00 0.00 0.76 13.23 1476 560 433 9.67 51.65
Cccc/c  0.00 0.00 0.00 429 0.71 500 500 40.00 45.00

NR--Not rated. Source: S&P Global Fixed Income Research.

Table 21

Average Transition Rates For Oil And Gas (1981-2017)

(%) AAA AA A BBB BB B Cccc/C D NR
One year

AAA 80.00 000 0.00 0.00 0.00 0.00 0.00 0.00 20.00
AA 0.00 80.43 1522 0.00 0.00 000 0.00 0.00 4.35
A 016 0.16 85.17 6.47 063 0.16 0.00 0.16 7.10
BBB 0.00 0.00 1.60 86.21 3.21 036 0.00 0.00 8.61
BB 0.00 000 0.00 813 71.06 6.02 0.16 0.16 14.47
B 0.00 0.23 046 092 991 7097 553 046 11.52
CCC/C  0.00 0.00 0.00 0.00 4.08 2245 63.27 2.04 8.16
Three years

AAA 40.00 000 000 000 0.00 0.00 0.00 0.00 60.00
AA 0.00 53.33 31.11 0.00 0.00 0.00 0.00 0.00 15.56
A 0.17 0.00 62.44 1452 200 033 0.00 0.50 20.03
BBB 0.00 000 284 6781 6.02 226 017 017 20.74
BB 0.00 0.00 0.00 16.80 37.15 6.52 079 059 38.14
B 0.00 000 1.69 3.94 20.85 36.06 7.04 0.28 30.14
Ccc/c  0.00 0.00 0.00 0.00 513 20.51 30.77 0.00 43.59
Five years

AAA 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 100.00
AA 0.00 27.27 3409 682 000 000 0.00 0.00 31.82
A 0.18 0.00 46.24 18.10 269 0.00 0.00 0.90 31.90
BBB 0.00 0.00 3854 5393 619 413 049 0.10 31.63
BB 0.00 0.00 0.26 18.16 21.23 2.05 0.00 0.00 58.31
B 0.00 0.00 212 601 1979 1413 530 0.00 52.65
CCcc/C  0.00 0.00 0.00 0.00 278 16.67 16.67 0.00 63.89

NR--Not rated. Source: S&P Global Fixed Income Research.
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Table 22
Average Transition Rates For Power (1981-2017)

(%) AA A BBB BB B CCC/C D NR

One year

AA 66.67 33.33 0.00 0.00 0.00 0.00 0.00 0.00

A 0.00 79.37 1746 0.00 0.00 0.00 0.00 3.17

BBB 0.00 0.37 8786 434 074 050 0.256 595

BB 0.00 0.00 1.67 7440 1077 096 1.67 10.53

B 0.00 0.00 0.00 6.90 72.41 552 241 1276

Ccc/c 0.00 0.00 0.00 4.69 10.94 6250 1250 9.38

Three years
AA 0.00 100.00 0.00 0.00 0.00 0.00 0.00 0.00
A 0.00 5263 4035 0.00 0.00 0.00 0.00 7.02

BBB 0.00 0.42 68.73 6.20 4.08 070 225 17.61

BB 0.00 0.00 3.99 46.32 16.56 583 276 24.54

B 0.00 0.00 0.00 18.14 36.28 6.51 837 30.70

CCc/c 0.00 0.00 0.00 3.70 24.07 1852 22.22 31.48

Five years
AA 0.00 100.00 0.00 0.00 0.00 0.00 0.00 0.00
A 0.00 3469 4286 204 408 000 0.00 16.33

BBB 0.00 0.16 53.87 7.58 4.28 1.65 3.95 28.50

BB 0.00 0.00 444 3145 1532 645 6.85 35.48

B 0.00 0.00 1.22 20.12 20.73  4.27 10.37 43.29

CCc/c 0.00 0.00 0.00 227 9.09 455 27.27 56.82

NR--Not rated. Source: S&P Global Fixed Income Research.

Table 23
Average Transition Rates For Transportation (1981-2017)

(%) AAA AA A BBB BB B CcCC/C D NR

One year

AAA 81.82 6.82 0.00 0.00 0.00 0.00 0.00 0.00 11.36

AA 1.94  84.47 3.88 0.00 0.00 0.00 0.00 0.00 9.71
A 0.00 0.87 84.35 5.51 0.00 0.00 0.00 0.00 9.28
BBB 0.00 0.00 1.77 86.15 2.58 0.48 0.81 0.00 8.21
BB 0.00 0.00 0.00 4.70 78.62 7.38 0.67 0.00 8.72
B 0.00 0.00 0.00 0.00 9.86 69.01 11.27 0.00 9.86

Ccc/c 0.00 0.00 000 0.00 000 1333 56.67 20.00 10.00

Three years

AAA 58.54 13.41 0.00 0.00 0.00 0.00 0.00 0.00 28.05
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Table 23

Average Transition Rates For Transportation
(1981-2017) (cont.)

(%) AAA AA A BBB BB B ccc/C D NR
AA 541 6162 703 0.00 000 0.00 000 0.00 25095
A 0.00 2.09 60.63 12.20 1.05 070 0.00 0.00 2334
BBB 0.00 0.00 4.48 62.73 6.31 1.22 2.24 0.81 22.20
BB 0.00 0.00 0.00 13.08 4299 15.89 2.80 1.87 23.36
B 0.00 0.00 0.00 0.00 1400 48.00 12.00 4.00 22.00
CCc/C 0.00 0.00 000 0.00 000 27.27 18.18 36.36 18.18
Five years

AAA 3425 19.18 0.00 0.00 0.00 000 0.00 0.00 46.58
AA 8.70  41.61 7.45 1.24 000 0.00 0.00 0.00 40.99
A 0.00 211 4473 15.19 1.27 0.42 1.27 0.00 35.02
BBB 0.00 0.00 468 43.80 826  4.96 1.10 2.20  34.99
BB 0.00 0.00 0.00 18.67 20.00 18.67 1.33 5.33  36.00
B 0.00 0.00 0.00 0.00 1154 4231 1154 0.00 3462
Ccc/e 0.00 0.00 000 0.00 000 13.33 13.33 40.00 33.33

NR--Not rated. Source: S&P Global Fixed Income Research.

Table 24

Average Transition Rates For Social Infrastructure (1981-2017)

(%) AA A BBB BB B ccc/c D NR
One year

AA 50.00 0.00 50.00 0.00 0.00 0.00 0.00 0.00
A 0.00 90.82 3.06 0.51 0.00 0.00 0.00 5.61
BBB 0.21 2.76 90.45 2.76 0.21 0.00 0.00 3.61
BB 0.00 0.00 6.06 86.87 3.03 1.01 0.00 3.03
B 0.00 0.00 0.00 25.00 50.00 12.50 0.00 12.50
Ccc/e 0.00 0.00 0.00 16.67 0.00 66.67 16.67 0.00
Three years

AA 0.00 0.00  100.00 0.00 0.00 0.00 0.00 0.00
A 0.00 75.00 5.56 0.69 0.69 0.00 0.00 18.06
BBB 0.52 7.24 76.74 8.01 0.78 0.00 0.00 6.72
BB 0.00 0.00 16.67 68.06 417 2.78 0.00 8.33
B 0.00 0.00 0.00 28.57 0.00 42.86 0.00 28.57
ccc/e 0.00 0.00 0.00 40.00 0.00 20.00 40.00 0.00
Five years

AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 24

Average Transition Rates For Social Infrastructure
(1981-2017) (cont.)

(%) AA A BBB BB B Ccc/C D NR
A 0.00 65.56 6.67 0.00 2.22 0.00 0.00 25.56
BBB 0.65 10.13 66.34 11.76 0.98 0.00 0.00 10.13
BB 0.00 0.00 21.15 57.69 0.00 7.69 0.00 13.46
B 0.00 0.00 0.00 0.00 0.00 40.00 20.00 40.00
Ccc/c 0.00 0.00 0.00 66.67 0.00 0.00 33.33 0.00

NR--Not rated. Source: S&P Global Fixed Income Research.

Table 25

Average One-Year Transition Rates For Other Infrastructure Ratings (1981-2017)

(%) AAA AA A BBB BB B ccc/c D NR
One year

AAA 87.90 4.03 0.00 0.00 0.00 0.00 0.00 0.00 8.06
AA 0.63 85.74 6.29 0.00 0.00 0.00 0.00 0.00 7.34
A 0.00 2.83 85.84 3.40 0.00 0.28 0.00 0.00 7.65
BBB 0.00 0.00 0.80 80.88 4.68 0.67 0.27 0.27 12.43
BB 0.00 0.00 0.00 2.54 72.06 9.93 2.08 0.46 12.93
B 0.00 0.00 0.00 0.00 7.36 62.79 8.53 4.65 16.67
Ccc/c 4.00 0.00 0.00 0.00 1.33 4.00 50.67 18.67 21.33
Three years

AAA 66.96 9.82 0.00 0.00 0.00 0.00 0.00 0.00 23.21
AA 1.64 68.62 8.20 0.23 0.00 0.00 0.00 0.00 21.31
A 0.00 7.37 62.82 4.81 0.64 1.60 0.00 0.32 22.44
BBB 0.14 0.00 2.20 50.82 5.49 3.30 2.75 0.96 34.34
BB 0.23 0.00 0.00 5.85 39.11 12.65 3.04 4.92 34.19
B 0.80 0.00 0.00 0.00 12.40 26.80 5.60 12.00 42.40
Ccc/e 2.67 0.00 0.00 0.00 4.00 4.00 14.67 30.67 44.00
Five years

AAA 52.94 11.76 0.00 0.00 0.00 0.00 0.00 0.00 35.29
AA 2.16 56.49 7.30 0.81 0.00 0.00 0.00 0.00 33.24
A 0.35 8.13 47.00 3.53 0.71 1.77 0.35 1.06 37.10
BBB 0.43 0.00 2.43 30.71 5.43 2.57 2.43 1.86 54.14
BB 0.49 0.00 0.00 7.16 24.44 6.67 2.72 10.37 48.15
B 0.00 0.00 0.00 0.00 10.37 13.69 2.07 16.77 58.09
ccc/e 0.00 0.00 0.00 0.00 2.74 6.85 1.37 34.25 54.79

NR--Not rated. Source: S&P Global Fixed Income Research.
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Table 26

Infrastructure Rating Actions Per Year

1994 1995 1996 1997 1998 1999 2000 2001

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Utilities
Upgrades 5 33 29 66 16 53 23 52 23 8 48 61 37 96 78 40 34 45 26 64 27 61 67 57
Downgrades 40 18 18 31 32 59 75 107 158 138 41 46 32 55 37 63 61 62 64 35 27 51 47 34
Defaults 0 0 0 0 0 0 0 6 12 4 1 4 0 0 0 4 3 5 3 2 7 0 0 1
Power
Upgrades 0 0 1 3 0 4 0 2 0 4 6 4 14 12 5 5 9 6 2 5 17 6 10 11
Downgrades 1 0 0 1 2 2 2 8 18 9 7 10 2 4 12 19 19 10 16 15 16 17 30 13
Defaults 0 0 0 0 0 0 0 0 3 10 0 2 0 0 0 0 0 0 0 4 0 0 2 3
Oiland gas
Upgrades 4 3 4 6 1 5 1 10 5 5 4 11 28 23 11 5 10 15 29 21 28 15 19 24
Downgrades 3 5 4 0 2 4 4 4 21 14 20 18 3 M 9 9 8 8 20 18 22 24 38 21
Defaults 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1
Transportation
Upgrades 0 0 0 1 0 0 2 0 0 1 1 5 2 3 5 0 7 4 8 7 18 14 12 9
Downgrades 0 0 0 0 3 1 1 1 1 3 0 8 9 7 10 16 15 13 17 9 15 13 15 9
Defaults 0 0 0 0 0 0 0 0 1 0 0 0 0 1 2 0 0 0 0 0 0 0 2 0
Social infrastructure
Upgrades N/A N/A N/A N/A  N/A  N/A 0 0 0 0 0 1 1 0 2 4 5 6 5 6 12 6 3 8
Downgrades N/A N/A N/A N/A  N/A N/A 0 0 0 0 0 0 1 1 3 1 6 6 2 4 7 4 3 3
Defaults N/A N/A N/A N/A  N/A  N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Other
Upgrades 0 0 0 4 0 8 9 4 7 2 5 17 20 24 15 9 8 1 8 2 2 3 5 5
Downgrades 0 2 1 4 1N 9 5 8 27 30 10 17 8 7 18 23 23 15 7 6 5 2 21 7
Defaults 0 0 0 0 0 1 0 1 1 0 1 5 1 1 2 2 4 1 8 1 1 0 0 0
Source: S&P Global Fixed Income Research.
Table 27
Infrastructure Defaults
Rating

Default priorto Original Original
Issuer Industry Debt type Country Region date default rating date
Public Service Co. of Infrastructure  Senior u.s. u.s. 1/28/1988 CCC A 6/14/1962
New Hampshire - utilities secured
Public Service Co. of Infrastructure  Senior u.s. u.s. 1/28/1988  CCC- BB+ 9/12/1979
New Hampshire - utilities unsecured
Geothermal Resources Infrastructure Subordinated U.S. u.s. 8/11/1988 CC B- 2/13/1986
International Inc. - utilities
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Table 27

Infrastructure Defaults (cont.)

Rating
Default priorto Original Original
Issuer Industry Debt type Country Region date default rating date
Columbia Energy Infrastructure  Senior u.s. u.s. 7/31/1991 BB A 9/22/1966
Group - utilities unsecured
Bonneville Pacific Infrastructure Subordinated U.S. u.s. 12/6/1991  CCC- B- 8/16/1989
Corp. - utilities
Del Norte Funding Infrastructure Senior u.s. u.s. 1/8/1992 CCC- BB+ 1/20/1988
Corp. - utilities unsecured
El Paso Funding Corp.  Infrastructure Senior u.s. u.s. 1/8/1992 CCC- BBB- 12/12/1986
- utilities unsecured
El Paso Funding Corp.  Infrastructure Senior u.s. u.s. 1/8/1992 CCC- BBB- 1/1/1986
- utilities unsecured
El Paso Electric Co. Infrastructure Senior u.s. u.s. 4/27/1992 CCC AA 5/1/1968
- utilities secured
Mobile Energy Services Project - other Senior uU.s. u.s. 1/15/1999 CCC BBB- 7/25/1995
Co. LLC secured
Southern California Infrastructure Senior u.s. u.s. 1/18/2001  CC A+ 7/9/1993
Edison Co. - utilities secured
Southern California Infrastructure Senior U.S. u.S. 1/18/2001  CC A 1/18/1996
Edison Co. - utilities unsecured
Southern California Infrastructure Senior U.S. u.S. 1/18/2001  CC A 1/19/2000
Edison Co. - utilities unsecured
Pacific Gas and Infrastructure Senior U.S. u.s. 4/9/2001 CcC A 5/28/1997
Electric Co. - utilities unsecured
York Power Funding Project - other Senior Cayman Latin 10/31/2001 BB- BB- 7/22/1998
(Cayman) Ltd. secured Islands America
Enron Corp. Infrastructure Subordinated U.S. u.S. 12/3/2001 C BBB- 9/18/1992
- utilities
Enron Corp. Infrastructure Senior U.S. u.S. 12/3/2001  CC BBB 3/12/1986
- utilities unsecured
Northern Natural Gas  Infrastructure Senior U.S. u.S. 12/3/2001  CC BBB 4/28/1993
Co. -oiland gas unsecured
European Power Ltd. Project - other Senior U.K. Europe, 12/6/2001 B- BB- 8/17/2001
Co. secured Middle
East,
Africa
Autopistas del Sol S.A.  Infrastructure Senior Argentina Latin 2/1/2002 cc BB- 7/18/1997
- unsecured America
transportation
Teesside Power Project - other Senior Cayman Latin 2/18/2002 BB BB 8/9/1999
Financing Ltd. secured Islands America
Aguas Argentinas S.A.  Infrastructure Senior Argentina Latin 2/19/2002 CC BBB- 11/3/2000
- utilities unsecured America
Covanta Energy LLC Infrastructure Senior u.s. u.s. 3/1/2002 B BBB+ 3/5/1992
- power unsecured
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Table 27

Infrastructure Defaults (cont.)

Rating
Default priorto Original Original
Issuer Industry Debt type Country Region date default rating date
Covanta Energy LLC Infrastructure Subordinated U.S. u.s. 3/1/2002 B- BBB 6/4/1987
- power
Inversora Electricade  Infrastructure Senior Argentina Latin 3/15/2002 CC BB+ 9/3/1997
Buenos Aires S.A. - utilities unsecured America
Metrogas S.A. Infrastructure Senior Argentina Latin 4/2/2002 cc BBB- 3/24/2000
- utilities unsecured America
Compania de Infrastructure Senior Argentina Latin 4/22/2002  CC BBB- 4/27/1998
Transporte de Energia - utilities unsecured America
Electrica en Alta
Tension TRANSENER
S.A.
Transportadorade Gas Infrastructure Senior Argentina Latin 5/7/2002 cc BBB- 6/13/2000
del Norte S.A. (TGN) - utilities unsecured America
Aguas Argentinas S.A.  Infrastructure Senior Argentina Latin 5/16/2002 CC BBB- 8/10/1999
- utilities secured America
Azurix Corp. Infrastructure Senior u.s. u.s. 6/18/2002 CC BB 1/28/2000
- utilities unsecured
Transportadorade Gas Infrastructure Senior Argentina Latin 6/26/2002 CC BBB- 6/13/2000
del Norte S.A. (TGN) - utilities unsecured America
Engie Energia Chile Infrastructure  Senior Chile Latin 9/17/2002 CC BBB 3/6/1996
S.A. - power unsecured America
Energy Group Ltd. Infrastructure Senior U.K. Europe, 10/21/2002 CC A- 10/16/1997
(The) - utilities unsecured Middle
East,
Africa
National Energy & Gas Infrastructure Senior u.s. u.s. 11/14/2002 B- BBB 5/10/2001
Transmission Inc. - utilities unsecured
TXU Europe Ltd. Infrastructure Senior U.K. Europe, 11/20/2002 CC BBB+ 3/30/1999
- utilities unsecured Middle
East,
Africa
TXU Eastern Funding Infrastructure Senior U.K. Europe, 11/20/2002 CC BBB+ 5/7/1999
Co. - utilities unsecured Middle
East,
Africa
EDF Energy Nuclear Infrastructure Senior U.K. Europe, 2/18/2008 C A- 5/12/1999
Generation Group Ltd. - utilities unsecured Middle
East,
Africa
CESP-Companhia Infrastructure Senior Brazil Latin 4/23/2003 CC B+ 3/15/2001
Energetica de Sao - power unsecured America
Paulo
CESP-Companhia Infrastructure Senior Brazil Latin 4/23/2003 CC B+ 3/15/2001
Energetica de Sao - power unsecured America

Paulo*
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Table 27

Infrastructure Defaults (cont.)

Rating
Default priorto Original Original

Issuer Industry Debt type Country Region date default rating date
CESP-Companhia Infrastructure Senior Brazil Latin 4/23/2003 CC B+ 3/15/2001
Energetica de Sao - power unsecured America
Paulo*
NRG Energy Inc. Infrastructure Senior U.s. uU.s. 5/15/2003 CC BBB- 1/17/1996

- power unsecured
USGen New England,  Infrastructure Senior u.s. u.s. 7/8/2003 C BBB+ 9/4/1998
Inc. - utilities unsecured
GenOn Energy Infrastructure  Senior u.s. u.s. 7/15/2003 CC BBB 7/9/1999
Holdings Inc. - power unsecured
GenOn Mid-Atlantic Infrastructure  Senior u.s. u.s. 7/15/2003 CC BBB- 10/31/2000
LLC - power secured
GenOn Mid-Atlantic Infrastructure  Senior u.s. u.s. 7/15/2003 CC BBB- 10/31/2000
LLC - power secured
GenOn Mid-Atlantic Infrastructure  Senior u.s. u.s. 7/15/2003 CC BBB- 6/22/2001
LLC - power secured
GenOn Americas LLC Infrastructure  Senior u.s. u.s. 7/15/2003 CC BBB- 5/1/2001

- power unsecured
GenOn Mid-Atlantic Infrastructure Senior u.s. u.s. 7/15/2003 CC BBB- 10/31/2000
LLC - power secured
GenOn Americas LLC Infrastructure  Senior u.s. u.s. 7/15/2003 CC BBB- 5/1/2001

- power unsecured
NorthWestern Corp. Infrastructure Senior u.s. u.s. 9/15/2003  CCC BBB+ 11/20/1991

- utilities secured
NorthWestern Corp. Infrastructure Senior u.s. u.s. 9/15/2003 CC A 11/6/1998

- utilities unsecured
NorthWestern Corp.*  Infrastructure Senior u.s. u.s. 9/15/2003  CCC BBB+ 4/25/2003

- utilities secured
Avon Energy Partners  Infrastructure Senior U.K. Europe, 1/16/2004 CC A- 12/5/1997
Holdings - utilities unsecured Middle

East,
Africa

TermoEmcali Funding  Project - other Senior Colombia Latin 9/15/2004  CC BBB- 3/31/1997
Corp secured America
Entergy New Orleans Infrastructure Senior u.s. u.s. 10/18/2005 CC BBB 10/18/2002
Inc. - utilities secured
Calpine Corp. Infrastructure Senior u.s. u.s. 12/21/2005 CC B 5/9/1996

- power unsecured
Rumford Power Assoc  Project - other Senior u.s. u.s. 12/21/2005 CCC- BB+ 12/12/2000
L.P. secured
Calpine Canada Energy Infrastructure Senior Canada Canada 12/21/2005 CC BB+ 4/20/2001
Finance ULC - utilities unsecured
Calpine Canada Energy Infrastructure Senior Canada Canada 12/21/2005 CC BB+ 10/2/2001
Finance Il ULC - utilities unsecured
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Table 27

Infrastructure Defaults (cont.)

Rating
Default priorto Original Original
Issuer Industry Debt type Country Region date default rating date
RockGen Energy LLC Project - other Senior u.s. u.s. 12/21/2005 CCC- BB+ 10/2/2001
secured
Broad River Energy Project - other Senior u.s. u.s. 12/21/2005 CCC- BB+ 10/2/2001
LLC secured
Broad River Energy Project - other Senior u.s. u.s. 12/21/2005 CCC- BB+ 10/2/2001
LLC secured
Calpine Corp. Infrastructure Senior u.s. u.s. 12/21/2005 CCC B 7/17/2003
- power secured
Calpine Generating Co. Infrastructure Senior u.s. u.s. 12/21/2005 CCC B+ 3/22/2004
LLC - utilities secured
Tiverton Power Assoc  Project - other Senior u.s. u.s. 12/21/2005 CCC- BB+ 12/12/2000
L.P secured
Eurotunnel S.A. Project - other Senior U.K. Europe, 8/16/2006 C A 12/14/1998
secured Middle
East,
Africa
Fixed-Link Finance 2 Project - other Senior Netherlands Europe, 3/16/2007 C BBB- 7/11/2002
B.V. secured Middle
East,
Africa
Autopistas del Sol S.A.  Infrastructure Senior Argentina Latin 5/30/2007  B- CCC- 10/14/2004
- unsecured America
transportation
Metronet Rail SSL Project - Senior U.K. Europe, 2/29/2008 CC BBB+ 11/5/2003
Finance PLC transportation secured Middle
East,
Africa
Metronet Rail BCV Project - Senior U.K. Europe, 2/29/2008 CC BBB+ 11/5/2003
Finance PLC transportation secured Middle
East,
Africa
Lane Cove Tunnel Project - other Senior Australia Pacific  12/8/2008 CC BBB- 12/22/2003
Finance Co. Pty Ltd. secured
000 Infrastructure Senior Russia Europe, 12/24/2008 CC CCC+ 12/24/2007
Mostransavto-Finance -international unsecured Middle
public finance East,
Africa
Northeast Biofuels L.P. Project - other Senior u.s. u.s. 1/14/2009 C B+ 6/8/2006
secured
Fixed-Link Finance Project - other Junior Netherlands Europe, 3/4/2009 C BB- 11/27/2001
B.V. Subordinated Middle
East,
Africa
Energy Future Infrastructure  Senior u.s. u.s. 11/16/2009 CC BBB- 11/23/2004
Holdings Corp. - utilities unsecured
Energy Future Infrastructure  Senior u.s. u.s. 11/16/2009 CC B- 3/21/2008
Holdings Corp. - utilities unsecured
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Table 27

Infrastructure Defaults (cont.)

Rating
Default priorto Original Original
Issuer Industry Debt type Country Region date default rating date
Vistra Energy Corp. Infrastructure Senior u.s. u.s. 11/16/2009 CC CCC 10/9/2007
- utilities unsecured
Energy Future Infrastructure Senior u.s. u.s. 11/16/2009 CC BBB- 11/23/2004
Holdings Corp. - utilities unsecured
Autopistas del Sol Infrastructure Senior Argentina Latin 12/17/2009 CC CCC+ 5/21/2009
S.A* - unsecured America
transportation
Bosque Power Co. LLC  Project - other Senior u.s. u.s. 3/26/2010 B B 3/31/2009
secured
Bosque Power Project - other Senior u.s. u.s. 3/26/2010 B B 3/31/2009
Company LLC secured
Metrogas S.A. Infrastructure  Senior Argentina Latin 6/18/2010 CC CCC+ 6/22/2006
- utilities unsecured America
Energy Future Infrastructure  Senior u.s. u.s. 8/17/2010 CC B- 11/17/2009
Holdings Corp. - utilities unsecured
Boston Generating LLC Project - other Senior u.s. u.s. 8/18/2010 CC B+ 12/21/2006
secured
Boston Generating LLC Project - other Senior u.s. u.s. 8/18/2010 C B- 12/21/2006
secured
Vistra Energy Corp. Infrastructure Senior u.s. u.s. 12/21/2010 CCC Cccc 11/17/2009
- utilities unsecured
Vistra Energy Corp Infrastructure Senior u.s. u.s. 4/20/2011  CC B+ 10/9/2007
- utilities secured
Vistra Energy Corp. Infrastructure Senior u.s. u.s. 4/20/2011  CC B+ 10/9/2007
- utilities secured
Energy Future Infrastructure  Senior u.s. u.s. 5/2/2011 cc cce 12/3/2010
Holdings Corp. - utilities unsecured
Energy Future Infrastructure  Senior u.s. u.s. 5/2/2011 cc cce 11/17/2009
Holdings Corp. - utilities unsecured
Dynegy Holdings LLC Infrastructure  Senior u.s. u.s. 11/8/2011  CC BBB+ 10/11/1996
- utilities unsecured
Dynegy Danskammer  Project - other Senior u.s. u.s. 11/8/2011  CC BBB 5/13/2002
LLC secured
AES Eastern Energy Project - other Senior u.s. u.s. 1/3/2012 cC BB+ 9/24/2003
L.P. secured
LSP Energy L.P. Project - other Senior u.s. u.s. 1/19/2012 CC BBB- 5/12/1999
secured
Bicent Power LLC Project - other Senior u.s. u.s. 4/20/2012 CC BB- 7/10/2007
secured
Bicent Power LLC Project - other Senior u.s. u.s. 4/20/2012 CC B- 7/10/2007
secured
Homer City Funding Project - other Senior u.s. u.s. 10/10/2012 CC BBB- 5/13/1999
LLC secured
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Table 27

Infrastructure Defaults (cont.)

Rating
Default priorto Original Original
Issuer Industry Debt type Country Region date default rating date
Homer City Funding Project - other Senior u.s. u.s. 10/10/2012 CC BBB- 3/17/1999
LLC secured
Energy Future Infrastructure Senior u.s. u.s. 12/6/2012 CC ccc 11/17/2009
Holdings Corp. - utilities unsecured
Energy Future Infrastructure Senior u.s. u.s. 12/6/2012 CC ccc 11/17/2009
Holdings Corp. - utilities unsecured
Choctaw Generation Project - other Senior u.s. u.s. 12/14/2012 CC BBB- 12/3/2002
L.P. secured
Midwest Generation Project - other Senior u.s. u.s. 12/17/2012 CCC+  A- 8/14/2000
LLC secured
Edison Mission Energy Infrastructure Senior u.s. u.s. 12/17/2012 CCC- B+ 5/19/2006
- utilities unsecured
Vistra Energy Corp. Infrastructure Senior uU.s. u.s. 1/31/2013 CC CcC 12/26/2012
- utilities secured
Energy Future Infrastructure Senior u.s. u.s. 1/31/2013 CC B+ 11/17/2009
Intermediate Holding - utilities secured
Co. LLC
Northland Resources  Project - other Senior Sweden Europe, 3/7/20183 C B- 5/28/2012
A.B. secured Middle
East,
Africa
Longview Power LLC Project - Senior u.s. u.s. 9/3/2013 cce- BB- 5/4/2007
power (new) secured
Longview Power LLC Project - Senior u.s. u.s. 9/3/2013 Ccce- B+ 12/21/2011
power (new) secured
CRC Breeze Finance Project - Secured Luxembourg Europe, 10/31/2013 C BB+ 7/18/2007
S.A. power (new) subordinated Middle
debt East,
Africa
Breeze Finance S.A. Project - Subordinated Luxembourg Europe, 10/31/2013 C BB- 6/17/2008
power (new) Middle
East,
Africa
Vistra Energy Corp. Infrastructure Senior U.S. u.s. 4/4/2014 CcC CCC 10/22/2010
- utilities secured
Energy Future Infrastructure Senior U.S. u.S. 5/1/2014 C BBB- 6/23/1993
Holdings Corp. - utilities secured
Energy Future Infrastructure Subordinated U.S. u.s. 5/1/2014 C BBB 1/24/1997
Competitive Holdings - utilities
Co.
Vistra Energy Corp Infrastructure Senior u.s. u.s. 5/1/2014 cc CCC- 10/9/2013
- utilities secured
Energy Future Infrastructure  Senior u.s. u.s. 5/1/2014 C cc 2/1/2013
Intermediate Holding - utilities secured

Co.LLC
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Table 27

Infrastructure Defaults (cont.)

Rating
Default priorto Original Original

Issuer Industry Debt type Country Region date default rating date
Energy Future Infrastructure  Senior u.s. u.s. 5/1/2014 CCC- cc 5/2/2011
Intermediate Holding - utilities secured
Company LLC
Energy Future Infrastructure Senior u.s. u.s. 5/1/2014 C cc 12/6/2012
Intermediate Holding - utilities unsecured
Company LLC
Windsor Petroleum Project - other Senior u.s. u.s. 7/16/2014  CCC- BBB 10/24/1997
Transport Corp. secured
Schahin Il Finance Project - oil Senior Cayman Latin 10/1/2015  CC BBB- 3/28/2012
Company (SPV) Ltd. and gas secured Islands America
Southcross Holdings Infrastructure Senior uU.S. u.S. 3/28/2016 CC B- 7/10/2014
Borrower L.P. -oiland gas secured
Ukrainian Railway Infrastructure Senior Ukraine Europe, 3/31/2016 CC B 5/2/2013
PJSC - secured Middle

transportation East,

Africa
Public Joint Stock Infrastructure Senior Ukraine Europe, 3/31/2016 CC B 5/2/2013
Company Ukrainian - secured Middle
Railway transportation East,
Africa

Odebrecht Oil & Gas Project - oil Senior Cayman Latin 4/20/2016  CC BBB- 6/3/2014
Finance Ltd. and gas secured Islands America
Lombard Pub Facs Project - Senior u.s. u.s. 6/30/2016 CC A 9/19/2005
Corp. social secured

infrastructure
Homer City Generation Infrastructure Senior u.s. u.s. 10/25/2016 CC B+ 12/6/2012
L.P. - power secured
Illinois Power Infrastructure Senior u.s. u.s. 12/19/2016 CC BBB+ 5/30/2002
Generating Co. - power unsecured
Odebrecht Offshore Project - oil Senior Cayman Latin 4/3/2017 CCC- BBB 8/30/2013
Drilling Finance Ltd and gas secured Islands America
GenOn Americas LLC Infrastructure Senior u.s. u.s. 6/14/2017 CC B- 12/6/2005

- power unsecured
GenOn Energy Inc. Infrastructure Senior U.S. u.s. 6/14/2017  CCC- B- 5/30/2007

- power unsecured
GenOn Energy Inc.* Infrastructure Senior U.S. u.S. 6/14/2017 CCC CCC+ 5/19/2017

- power secured
Corporacion Electrica  Infrastructure Senior Venezuela Latin 11/10/2017 CC BB- 4/30/2008
Nacional S.A. - utilities unsecured America
ExGen Texas Power Project - Senior U.S. u.S. 11/13/2017 CCC- BB- 9/16/2014
LLC power (new) secured
Odebrecht Offshore Project - oil Senior Cayman Latin 12/22/2017 CC CcC 4/11/2017
Drilling Finance Ltd.*  and gas secured Islands America

*Indicates defaults that are not included in default rate or rating transition calculations because they occurred in the year in which the original
rating was assigned. Of the 133 ratings listed, 127 are included in default and rating transition statistics. Source: S&P Global Fixed Income

Research.
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Table 28

All Infrastructure Cumulative Default Rates With Modifier (1981-2017)

%)
--Time horizon (years)--
Rating 1 5 10 15
AAA 0.00 0.00 0.00 0.00
AA+ 0.00 0.00 0.00 0.00
AA 0.00 0.00 0.00 0.00
AA- 0.00 0.00 0.00 0.12
A+ 0.07 0.40 0.66 0.76
A 0.1 0.58 1.10 1.28
A- 0.06 0.562 0.68 0.87
BBB+ 0.17 1.16 1.88 2.55
BBB 0.10 0.70 1.36 2.08
BBB- 0.09 1.37 2.46 3.64
BB+ 0.00 3.80 5.80 7.39
BB 1.06 3.93 6.02 6.02
BB- 0.12 4.22 6.76 6.76
B+ 1.14 6.56 9.17 9.17
B 2.15 7.88 11.17 11.17
B- 3.60 11.46 14.85 16.09
CCc/C 16.79 32.67 35.69 35.69
Investment grade 0.09 0.71 1.21 1.64
Speculative grade 2.27 7.68 10.23 10.75
All rated 0.50 1.99 2.82 3.26

Source: S&P Global Fixed Income Research.

Table 29

Investment-Grade Cumulative Default Rates

(%)

'A' infrastructure corporates 'BBB' infrastructure 'A' nonfinancial 'BBB' nonfinancial
Year and project finance corporates and project finance corporates corporates
0 0.00 0.00 0.00 0.00
1 0.08 0.11 0.03 0.14
2 0.15 0.44 0.07 0.40
3 0.26 0.66 0.12 0.70
4 0.38 0.86 0.21 1.09
5 0.51 1.05 0.32 1.53
6 0.60 1.22 0.46 1.97
7 0.67 1.40 0.63 2.36
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Table 29

Investment-Grade Cumulative Default Rates (cont.)

(%)

'A' infrastructure corporates 'BBB' infrastructure 'A' nonfinancial 'BBB' nonfinancial
Year and project finance corporates and project finance corporates corporates
8 0.73 1.68 0.80 2.73
9 0.77 1.70 0.99 3.09
10 0.83 1.88 1.17 3.44

Source: S&P Global Fixed Income Research.

Table 30

Speculative-Grade Cumulative Default Rates

(%)
'BB' infrastructure 'B' infrastructure 'BB' 'B' '‘ccc'/'c!
corporates and corporates and 'ccc'/'c! nonfinancial nonfinancial nonfinancial
Year project finance project finance infrastructure corporates corporates corporates
0 0.00 0.00 0.00 0.00 0.00 0.00
1 0.38 2.08 16.79 0.67 3.68 28.36
2 0.82 4.67 24.50 2.19 8.52 38.28
3 1.89 6.22 29.01 3.99 12.74 43.64
4 3.00 7.48 31.72 5.81 16.10 46.72
5 3.97 8.20 32.67 7.53 18.67 49.09
6 4.57 8.78 33.70 9.08 20.77 50.05
7 4.96 9.41 34.83 10.42 22.47 51.27
8 5.45 10.09 35.24 11.65 23.82 52.04
9 5.94 10.83 35.69 12.73 25.00 52.91
10 6.16 11.23 35.69 13.68 26.10 53.51

Source: S&P Global Fixed Income Research.

Table 31

Average Cumulative Default Rates (1981-2017)

(%)

--Time horizon (years) --

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

Allinfrastructure

AAA 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
AA 0.00 0.00 0.0 0.00 0.00 000 0.00 000 0.00 000 000 0.06 006 0.06 0.06
A 0.08 0.15 0.26 038 051 060 067 073 0.77 083 090 0985 098 098 098
BBB 0.11 044 066 086 1.05 1.22 140 158 170 1.88 207 224 243 258 272
BB 0.38 0.82 189 3.00 397 457 496 545 594 6.16 633 652 6.62 673 6.85
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Table 31

Average Cumulative Default Rates (1981-2017) (cont.)

B 2.08 467 6.22 748 820 878 9.41 10.09 10.83 11.23 11.37 11.64 11.54 11.54 11.54
Ccc/c 16.79 2450 29.01 31.72 32.67 33.70 34.83 35.24 35.69 35.69 35.69 35.69 35.69 35.69 35.69
Investment  0.09 0.28 0.42 057 071 082 093 1.04 111 121 1.33 143 152 158 1.64
grade

Speculative  2.27 399 550 6.79 7.68 832 885 9.40 996 10.23 10.37 10.54 10.60 10.67 10.75
grade

All rated 050 0.97 137 1.72 199 219 237 254 269 282 294 305 313 320 3.26
Project finance

AAA 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
A 0.00 0.00 0.22 048 077 110 149 195 195 255 3.27 409 4.09 409 4.09
BBB 0.10 040 067 1.02 133 146 161 169 178 209 259 3.04 358 358 3.58
BB 0.34 095 830 514 699 817 9.10 1035 11.68 12.14 12.46 12.82 13.24 13.74 14.35
B 3.60 7.71 9.04 10.48 11.73 13.08 14.57 1585 17.28 17.83 17.83 17.83 17.83 17.83 17.83
CCcc/C 16.96 25.36 31.18 36.31 37.37 37.37 37.37 37.37 37.37 37.37 37.37 37.37 37.37 37.37 37.37
Investment  0.07 031 057 089 120 136 154 167 175 209 261 311 355 355 355
grade

Speculative  2.66 4.97 730 9.29 10.90 12.03 13.04 14.20 15.39 1590 16.10 16.33 16.61 16.95 17.38
grade

All rated 097 193 291 382 457 507 b5b4 6.02 647 687 727 768 806 818 8.33
Corporate

AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
AA 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 000 0.00 0.06 006 0.06 0.06
A 0.09 0.17 0.26 0.38 050 057 063 067 071 076 080 083 085 085 0.85
BBB 012 045 066 082 099 1.16 135 155 1.68 1.83 197 209 222 240 256
BB 039 076 1.27 207 266 3.02 318 336 355 365 377 389 389 389 3.89
B 144 338 503 6.21 672 6.99 728 775 824 860 879 901 901 901 9.01
CCcc/C 16.72 24.16 28.13 29.83 30.74 32.22 33.81 34.36 34.96 34.96 34.96 34.96 34.96 34.96 34.96
Investment  0.09 0.27 040 052 064 075 085 095 1.03 110 1.18 1.25 1.31 138 1.44
grade

Speculative 2.11 357 473 572 632 675 7.08 738 7.72 790 803 817 817 817 817
grade

Allrated 0.41 079 1.08 1.32 1.61 166 1.80 192 203 212 220 228 234 240 245
Utilities

AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 007 0.07 007 0.07
A 0.09 0.6 026 037 050 056 063 067 072 077 083 083 083 0.83 0.83
BBB 012 038 059 073 086 098 110 1.26 135 145 156 168 180 193 208
BB 0.08 061 1.25 211 261 293 293 305 331 345 359 375 375 375 375
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Table 31

Average Cumulative Default Rates (1981-2017) (cont.)

B 234 474 693 868 9.44 970 9.97 10.25 10.25 10.25 10.25 10.25 10.25 10.25 10.25
Ccc/c 21.14 30.10 35.19 37.89 39.33 41.67 44.13 44.99 4591 4591 4591 4591 4591 4591 4591
Investment  0.09 0.24 037 048 059 067 075 083 0.89 096 1.02 1.08 113 1.19 1.24
grade

Speculative 2.67 446 590 7.16 7.81 830 859 882 906 915 924 933 933 933 933
grade

All rated 039 072 1.00 1.24 141 153 164 174 182 188 1.95 201 206 211 216
Oil and gas

AAA 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
A 0.16 032 049 066 084 1.03 103 1.03 103 103 1.083 103 1.03 103 1.03
BBB 0.00 0.08 0.16 0.25 0.25 0.25 037 049 049 049 049 049 049 049 0.49
BB 0.16 0.34 054 054 054 054 054 054 054 054 054 054 054 054 054
B 046 096 096 0.96 096 096 096 096 096 096 0.96 096 096 096 0.96
CCcc/C 2.04 204 204 204 204 204 204 204 204 204 204 204 204 204 204
Investment  0.05 0.15 0.26 0.37 0.44 050 057 065 065 065 065 065 065 0.65 0.65
grade

Speculative 036 066 0.77 0.77 077 0.77 077 077 077 077 077 077 077 077 0.77
grade

All rated 0.16 033 044 052 056 060 065 071 071 071 071 071 071 071 071
Power

AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.0 000 0.00 3857 759 759 7.59
A 0.256 156 213 274 340 430 509 576 650 735 801 840 884 9.86 10.47
BBB 1.67 194 256 399 6.42 824 932 995 9095 995 0995 995 995 995 995
BB 2.41 6.36 8.68 10.27 10.87 11.57 12.39 1431 17.61 20.14 21.71 23.82 23.82 23.82 23.82
B 12.50 19.10 24.50 28.58 28.58 28.58 28.58 28.58 28.58 28.58 28.58 28.58 28.58 28.58 28.58
CCcc/C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
Investment  0.23 1.44 196 253 3.14 397 469 530 597 674 7.33 801 880 9.73 10.28
grade

Speculative  2.85 503 6.71 845 9.99 11.23 1210 13.12 1434 1534 1596 16.76 16.76 16.76 16.76
grade

Allrated 146 311 414 520 6.8 7.17 795 871 9.57 1041 11.01 11.71 12.28 12.97 18.40
Transportation

AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
AA 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
A 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
BBB 0.00 036 077 124 179 179 179 179 179 179 179 179 179 179 1.79
BB 0.00 079 172 283 418 418 418 418 418 418 418 418 418 418 418
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Table 31

Average Cumulative Default Rates (1981-2017) (cont.)

B 0.00 0.00 400 4.00 4.00 4.00 4.00 400 4.00 400 4.00 400 400 4.00 4.00
Ccc/c 20.00 31.43 36.00 36.00 36.00 36.00 36.00 36.00 36.00 36.00 0.00 0.00 0.00 0.00 0.00
Investment  0.00 0.17 036 058 082 082 082 082 082 082 082 082 082 082 0.82
grade

Speculative 240 4.27 651 719 806 806 806 806 806 806 806 806 806 806 8.06
grade

All rated 040 083 132 1.60 192 192 192 192 192 192 192 192 192 192 1.92
Social

AAA 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.69 19.23 19.23 19.23 19.23 19.23
A 0.00 0.00 0.00 0.00 0.00 0.00 0.0 000 0.00 000 0.00 0.00 000 0.00 0.00
BBB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 417 10.16 10.16 10.16 10.16 10.16 10.16 0.00
BB 0.00 0.00 0.00 0.00 20.00 40.00 60.00 60.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B 16.67 33.33 50.00 66.67 66.67 66.67 66.67 66.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CCcc/C 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
Investment  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.89 242 242 242 242 242
grade

Speculative  0.89 1.90 3.08 446 6.08 8.04 10.52 13.97 19.34 19.34 19.34 19.34 19.34 19.34 0.00
grade

All rated 013 0.27 043 062 084 1.10 1.42 183 239 319 455 455 455 455 455
Other

AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
AA 0.00 0.00 0.00 0.00 0.00 000 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00
A 0.00 0.00 032 066 101 138 178 221 221 221 221 289 289 289 289
BBB 0.27 067 095 137 180 209 240 256 273 330 418 493 582 ©582 582
BB 046 116 491 7.76 9.99 11.28 12.63 14.09 15.40 16.11 16.50 16.93 17.41 17.96 18.63
B 4.65 10.17 11.77 13.81 156.07 16.36 17.71 19.19 20.81 21.42 21.42 21.42 21.42 21.42 21.42
CCC/C 18.67 26.67 30.67 33.39 34.75 34.75 34.75 34.75 3475 34.75 34.75 3475 34.75 34.75 34.75
Investment  0.12 0.30 0.49 0.75 1.08 1.256 1.47 164 1.72 201 244 294 336 336 3.36
grade

Speculative 3.66 6.69 9.75 12.32 14.14 1530 16.52 17.85 19.14 19.756 19.98 20.25 20.56 20.94 21.40
grade

All rated 1.22 230 342 444 522 575 631 685 733 772 809 851 890 9.01 915

Source: S&P Global Fixed Income Research.
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Table 32

All Infrastructure And Nonfinancial Corporate Cumulative Default Rates (1981-2017)

(%)

--Time horizon (years)--
Rating 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Allinfrastructure
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.06 0.06 0.06
A 0.08 0.15 0.26 0.38 0.51 0.60 0.67 0.73 0.77 0.83 0.90 0.95 0.98 0.98 0.98
BBB 0.11 0.44 0.66 0.86 1.05 1.22 1.40 1.58 1.70 1.88 2.07 2.24 2.43 2.58 2.72
BB 0.38 0.82 1.89 3.00 3.97 4.57 4.96 5.45 5.94 6.16 6.33 6.52 6.62 6.73 6.85
B 2.08 4.67 6.22 7.48 8.20 8.78 9.41 1009 10.83 11.23 11.37 1154 1154 11.54 11.54
Ccc/c 16.79 2450 29.01 31.72 32.67 33.70 3483 3524 3569 3569 3569 3569 3569 3569 35.69
Investment 0.09 0.28 0.42 0.57 0.71 0.82 0.93 1.04 1.1 1.21 1.33 1.43 1.52 1.58 1.64
grade
Speculative 2.27 3.99 5.50 6.79 7.68 8.32 8.85 9.40 9.96 10.23 10.37 10.54 10.60 10.67 10.75
grade
All rated 0.50 0.97 1.37 1.72 1.99 2.19 2.37 2.54 2.69 2.82 2.94 3.05 3.13 3.20 3.26
Nonfinancial corporate
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.15 0.23 0.23 0.23 0.23 0.31 0.39
AA 0.00 0.00 0.03 0.06 0.10 0.14 0.21 0.25 0.28 0.33 0.39 0.44 0.50 0.54 0.60
A 0.03 0.07 0.12 0.21 0.32 0.46 0.63 0.80 0.99 1.17 1.34 1.51 1.68 1.83 2.00
BBB 0.14 0.40 0.70 1.09 1.53 1.97 2.36 2.73 3.09 3.44 3.81 4.09 4.33 4.57 4.83
BB 0.67 2.19 3.99 5.81 7.53 9.08 1042 1165 1273 13.68 14.44 1513 1577 16.35 16.97
B 3.68 8.52 1274 16.10 18.67 20.77 2247 23.82 2500 26.10 27.02 27.74 2840 29.03 29.66
Ccc/c 28.36 38.28 43.64 46.72 49.09 50.05 51.27 52.04 5291 5351 5407 5466 5530 5575 5575
Investment 0.08 0.22 0.38 0.60 0.85 1.1 1.36 1.59 1.83 2.06 2.29 2.48 2.65 2.81 2.99
grade
Speculative 3.94 771 11.00 1870 1590 17.69 19.20 20.46 21.57 22.57 23.39 24.08 2473 2532 2591
grade
All rated 1.92 3.78 5.40 6.76 7.88 8.81 9.61 10.28 10.88 11.42 11.89 12.28 12.63 1295 13.28
Difference
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (0.07) (0.15) (0.23) (0.23) (0.23) (0.23) (0.31) (0.39)
AA 0.00 0.00 (0.03) (0.06) (0.10) (0.14) (0.21) (0.25) (0.28) (0.33) (0.39) (0.38) (0.44) (0.48) (0.54)
A 0.05 0.08 0.14 0.18 0.19 0.14 0.04 (0.07) (0.22) (0.34) (0.44) (0.56) (0.70) (0.85) (1.02)
BBB (0.02) 0.04 (0.04) (0.23) (0.48) (0.75) (0.96) (1.15) (1.38) (1.56) (1.74) (1.85) (1.90) (1.99) (2.11)
BB (0.29) (1.37) (2.11) (2.82) (3.56) (4.51) (5.46) (6.20) (6.80) (7.52) (8.11) (8.61) (9.15) (9.62) (10.12)
B (1.60) (3.85) (6.51) (8.62) (10.47) (11.98) (13.06) (13.73) (14.17) (14.87) (15.65) (16.20) (16.85) (17.49) (18.12)
Ccc/C (11.57) (13.77) (14.64) (15.00) (16.42) (16.35) (16.44) (16.80) (17.22) (17.82) (18.38) (18.97) (19.61) (20.06) (20.06)
Investment 0.01 0.05 0.04 (0.04) (0.14) (0.29) (0.43) (0.56) (0.71) (0.85) (0.96) (1.05) (1.13) (1.23) (1.35)
grade
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Table 32

All Infrastructure And Nonfinancial Corporate Cumulative Default Rates (1981-2017) (cont.)

Speculative  (1.66) (3.73) (5.51) (6.91) (8.21)

grade

(9.37)

(10.35)

(16.16)

All rated (1.42) (2.81) (4.04) (5.04) (5.89)

(6.63)

(7.24)

(10.02)

Source: S&P Global Fixed Income Research.

Table 33
Marginal Default Rates (1981-2017)

(%)

--Time horizon (years)--

1 2 3 4 5 6 7

Allinfrastructure

A 0.08 0.07 0.10 0.13 0.13 0.09 0.07

0.06

0.04

0.06

BBB 0.11 0.32 0.22 0.20 0.19 0.17 0.18

0.18

0.18

0.18

BB 0.38 0.44 1.08 1.13 1.00 0.63 0.41

0.52

0.24

B 2.08 2.64 1.63 1.34 0.78 0.63 0.68

0.76

0.45

Allrated 0.50 0.47 0.40 0.35 0.28 0.20 0.18

0.18

0.13

Nonfinancial corporates

A 0.03 0.04 0.04 0.09 0.12 0.14 0.17

0.17

0.19

0.19

BBB 0.14 0.26 0.30 0.40 0.45 0.45 0.39

0.38

0.36

0.37

BB 0.67 1.53 1.85 1.90 1.82 1.68 1.48

1.37

1.09

B 3.68 5.02 4.61 3.856 3.07 2.58 2.15

1.74

1.46

Allrated 1.92 1.90 1.68 1.43 1.20 1.01 0.87

0.74

0.61

Source: S&P Global Fixed Income Research.
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Chart 44

Default Rates, Including For Corporate Infrastructure Excluding Power (1981-2017)
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Source: S&P Global Fixed Income Research.
Copyright © 2018 by Standard & Poor's Financial Services LLC. All rights reserved.
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Other Infrastructure Rating Distribution
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Chart 46

Utilities Three-Year Lorenz Curve
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Qil And Gas Three-Year Lorenz Curve
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Chart 48

Power Three-Year Lorenz Curve
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Chart 49

Transportation Three-Year Lorenz Curve
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Chart 50

Social Infrastructure Three-Year Lorenz Curve
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Source: S&P Global Fixed Income Research.
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Chart 51

Other Infrastructure Three-Year Lorenz Curve
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Related Research

- 1995-2016 Global Bank Loan Unrated Project Finance Default And Recovery Report, Nov. 20,
2018

The use of the term "methodology" in this article refers to data aggregation and calculation methods used in conducting
the research. It does not relate to S&P Global Ratings' methodologies, which are publicly available criteria used to
determine credit ratings.

This report does not constitute a rating action.

www.spglobal.com/ratingsdirect November 20,2018 90



Default, Transition, and Recovery: 2017 Inaugural Infrastructure Default Study And Rating Transitions

Copyright © 2018 by Standard & Poor’s Financial Services LLC. All rights reserved.

No content (including ratings, credit-related analyses and data, valuations, model, software or other application or output therefrom) or any
part thereof (Content) may be modified, reverse engineered, reproduced or distributed in any form by any means, or stored in a database or
retrieval system, without the prior written permission of Standard & Poor’s Financial Services LLC or its affiliates (collectively, S&P). The
Content shall not be used for any unlawful or unauthorized purposes. S&P and any third-party providers, as well as their directors, officers,
shareholders, employees or agents (collectively S&P Parties) do not guarantee the accuracy, completeness, timeliness or availability of the
Content. S&P Parties are not responsible for any errors or omissions (negligent or otherwise), regardless of the cause, for the results
obtained from the use of the Content, or for the security or maintenance of any data input by the user. The Content is provided on an “as is”
basis. S&P PARTIES DISCLAIM ANY AND ALL EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE, FREEDOM FROM BUGS, SOFTWARE ERRORS OR DEFECTS, THAT
THE CONTENT'S FUNCTIONING WILL BE UNINTERRUPTED OR THAT THE CONTENT WILL OPERATE WITH ANY SOFTWARE OR HARDWARE
CONFIGURATION. In no event shall S&P Parties be liable to any party for any direct, indirect, incidental, exemplary, compensatory, punitive,
special or consequential damages, costs, expenses, legal fees, or losses (including, without limitation, lost income or lost profits and
opportunity costs or losses caused by negligence) in connection with any use of the Content even if advised of the possibility of such
damages.

Credit-related and other analyses, including ratings, and statements in the Content are statements of opinion as of the date they are
expressed and not statements of fact. S&P’s opinions, analyses and rating acknowledgment decisions (described below) are not
recommendations to purchase, hold, or sell any securities or to make any investment decisions, and do not address the suitability of any
security. S&P assumes no obligation to update the Content following publication in any form or format. The Content should not be relied on
and is not a substitute for the skill, judgment and experience of the user, its management, employees, advisors and/or clients when making
investment and other business decisions. S&P does not act as a fiduciary or an investment advisor except where registered as such. While
S&P has obtained information from sources it believes to be reliable, S&P does not perform an audit and undertakes no duty of due
diligence or independent verification of any information it receives. Rating-related publications may be published for a variety of reasons
that are not necessarily dependent on action by rating committees, including, but not limited to, the publication of a periodic update on a
credit rating and related analyses.

To the extent that regulatory authorities allow a rating agency to acknowledge in one jurisdiction a rating issued in another jurisdiction for
certain regulatory purposes, S&P reserves the right to assign, withdraw or suspend such acknowledgment at any time and in its sole
discretion. S&P Parties disclaim any duty whatsoever arising out of the assignment, withdrawal or suspension of an acknowledgment as
well as any liability for any damage alleged to have been suffered on account thereof.

S&P keeps certain activities of its business units separate from each other in order to preserve the independence and objectivity of their
respective activities. As a result, certain business units of S&P may have information that is not available to other S&P business units. S&P
has established policies and procedures to maintain the confidentiality of certain non-public information received in connection with each
analytical process.

S&P may receive compensation for its ratings and certain analyses, normally from issuers or underwriters of securities or from obligors.
S&P reserves the right to disseminate its opinions and analyses. S&P's public ratings and analyses are made available on its Web sites,
www.standardandpoors.com (free of charge), and www.ratingsdirect.com and www.globalcreditportal.com (subscription), and may be
distributed through other means, including via S&P publications and third-party redistributors. Additional information about our ratings
fees is available at www.standardandpoors.com/usratingsfees.

STANDARD & POOR’S, S&P and RATINGSDIRECT are registered trademarks of Standard & Poor’s Financial Services LLC.

www.spglobal.com/ratingsdirect November 20, 2018



	Research:
	Growth In Ratings
	Ratings By Industry
	Ratings By Category
	Ratings By Industry And Category
	Ratings By Region And Country
	Rating Movement
	Rating Transitions
	Rating Volatility
	Defaults
	Historical Default Cycles: Infrastructure Dodges The Financial Crisis
	Ratings At Default
	Marginal Default Rates
	Utilities
	Oil And Gas
	Transportation
	Power
	Social Infrastructure
	Relative Rating Performance
	Recovery Rates
	Recovery By Instrument Type
	Recovery Default Type
	Appendix I: Definitions And Methodology
	Withdrawn ratings
	Definition of default
	Static pool methodology
	Transition matrices
	Multiyear transitions
	Rating modifiers
	Issue-weighted statistics
	Average cumulative default rate calculation

	Appendix II: Additional Exhibits
	Related Research


