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How Does COVID-19 Affect Economic
Conditions? Some Definitions

In past pandemics, this disease not had been left uncontrolled — but certainly with less public
intervention that now. Past pandemics have created more widespread illness, labor
shortages, and SLé(J‘ply chain disruptions as economic activity is disrupted. More economic
impacts stemmed from the virus than from prevention and cure

Reactive social distancing by the public has been part of every past Bandemic as the fear of
the V|Irus forces us to avoid crowds, stores, bars and restaurants, public transportation, and
trave

In many cities, mandatory public orders were used to control the disease in past epidemics:
limits to crowd size, closing of bars and restaurants, closing schools, travel restrictions, etc.

The widespread and coordinated use of mandatory stc&y-home orders and closing all
nonessential businesses was a new feature in the pandemic. These restrictions pulled
economic damage to a point early in the pandemic but were meant to ease later infection
rates. Once stay-home orders were lifted, the reactive social distancing and other mandatory
public health orders continue if COVID is active

As the vaccine arrives it will be contact-sensitive unemployment and continued public health
impacts of COVID disappear during 2021


Presenter
Presentation Notes
Get some definitions straight. 
They provide perspective on events.  
Also keep me from sounding like I am taking politics 
Important in very understanding what is going on


COVID and the Houston Economy
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COVID-19 Shock Plays Out With Deep Job Losses
And Little Recovery Through February

U.S. and Houston Payroll Employment
(U.S. Millions/Houston 000, seas. adj.)

Houston: -329,800 or 10.4%
U.S.: - 19.55 million or 13.0%
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Presentation Notes
Fishing pole picture – rod with line dropped off end of a bridge
Immediate losses are huge – 10.4% in US, 13.0% 
Bigger bounce back in US that Houston: (1) guitar string theory and Houston had less severe lockdowns and (2) oil and gas selectively hurts Houston more than the rest of the state
The bounce back from the lockdown partial has not been big. And recent revisions have shown it to be worse than thought. Benchmark revisions from March
Left side before revision: 60% of jobs lost to lockdown had returned, 40% to go.  After revision, less than one-third recovered (31.4%)
US in contrast has over half of original lockdown losses now recovered (52.5%) 
Long way to go to return jobs in both US and Houston


Nine Local Service Sectors Account for 42% of Houston’s Jobs
in 2020, But Contributed 74% of March/April Job Losses

Nine Service Sectors Lost 245,100 Jobs Sectors Sensitive to Close Contact
Or 74.3% of Houston’s April Losses Made Up 41.9% of Local Jobs in 2019

* 341,200 Health Care

« 304,200 Retail

e 268,400 Food Service

* 166,600 Finance

e 88,300 Other Services

Nine-Sector Employment (000)
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Presentation Notes
This is where ¾ of all the Mar/Apr job losses came from

This is a list of nine service industries in Houston that account for about 42 percent the 3.2 million jobs in the metropolitan area in 2019 – bur contributed 75% of the losses in Mar/Apr 2020

These are jobs that involve personal contact and have been most sensitive to both reactive and enforced social distancing 

We will talk later about the jobs that drive the economy. This is not the list.  These are the jobs that follow growth originating elsewhere in the economy – in oil and gas, for example.  But retail, health care, bars and restaurants, etc.  
are absolutely not the drivers of the economy (base jobs) These jobs that grow in response to big gains (or losses!) in oil or other economic drivers.  



Houston Has Recovered Only 31.4% of March/April Losses
And Virtually No Jobs Returned After last Summer

Close-Contact Services Fell in March/April And Social-Distanced Services:

Recovered 56.9% By This Feb 2021 Percent Recovery By Sector Since April
Monthly Losses/Recoveries in Payrolls (000) All Payrolls 31.4%
. 100.0 Nine SD Sectors 54.6%
g 50.0 Health Care 56.5%
E 00 = Retail 82.0%
-50.0 Q'Q' Food Service 63.3%
-10(;\/@0) Finance 30.2%
-150.0 Other Serv 44.5%
-200.0 Private Educ 38.3%
-250.0 Arts/Entertainment 41.8%
-300.0 Accomodaiten
-350.0 -100.5% Air Transpt

e==Payrolls SD Services -150.0% -100.0% 50.0% 0.0% 50.0% 100.0%
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Presentation Notes
Chart on the left shows the month-to month change in total payrolls and the 9 sd sectors
Most of losses in M/Apr were in the nine sectors. ALL recoveries in these sectors (103.6k total jobs returned, 139.4 among the COVD-9) 
All the recoveries came in the immediate lockdown period in May and June
Virtually no recoveries after June
Strongly suggests we hit a COVID ceiling – where continued reactive and enforced sd stay at work as long as the virus is active.  We are waiting for a vaccine to make progress from here.  
The chart on the right shows recovery by sector – all positive except the relatively small accommodation and airline sectors
55% of the 9 COVID sector jobs are back, only 31% of all payroll jobs
Note is is the biggest sectors that have the biggest recoveries – healthcare, retail and food service


Houston’s Unemployment Rate Spikes and
Shows Initial Turnaround Then Little Progress

Houston’ Unemployment Rate Peaks at Still 146,000 Local Workers Unemployed in

14.3% in April, Falls to 8.2% by Sept March, Labor Force Is Shrinking

Houston Unemployment Rate, % Net Change Feb ‘20 to Feb ‘21
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Houston unemployment rate peaked at 13.8% in May, fell to 9.0 percent by June and was 8.6 percent last month
It is the same pattern seen in employment of progress stalling over the summer
Chart on the right hows another broader measure of local employment – with the same results in terms of numbers of jobs lost
To be unemployed two thing are necessary: (1) out of work and (2) actively looking for work
The chart also 100,300 people have become discouraged and dropped out of the labor force.  If these 100,000 were still looking for work the unemployment rate would jump back up to 11.5%
We still have 146,000 who fit both parts of the unemployment definition are are still out-of-work and actively looking for work  


Initial and Continued Claims for Unemployment:
A Similar March/April Response in Texas vs. U.S.
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If separated from your employer and covered by the Unemployment Insurance Program you can apply for unemployment compensation.  These are the results for the state programs only (basic plus extras that come in any time of financial/economic stress) and not the COVID payments for gig workers and others not covered by standard state programs

This is Texas versus the US.  There is clearly a COVID factor here.  Now you see get to see a backward version of the fishing line.  Applications surge and fall back after the lockdown.  Again – by the time we get to summer, any downward progress has all but disappeared

New claims bring people onto the unemployment roles, and they fall off as they get new work. The net change is the continued claims.  On the right side of the chart.  Falls slower than the rest of the US – again, lockdowns far more restrictive outside Texas and the US had a longer earlier runway for the fall. Texas has caught up.  Again, progress has slowed.  The number are still comparable to the Great Recession, for example, in both the US and Texas.  Initial/continued or US/TX similar. 




Initial Claims in Texas and Houston Mirror Each Other,
Local Continued Claims Lag the State By a Month

Initial Claims, Texas v. Houston Continuing Claims, Texas v. Houston
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TWC Initial claims for Houston are the 9-county metropolitan area; continued claims for Houston are for the 13-county Gulf
Coast Workforce Development Board, including the metro area plus four small counties with less than 2% of 13-county claims


Presenter
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This compared the same numbers for Texas and Houston.  Houston is 25% of state employment and follows the same rules on COVID lockdown and remaining health rules.  Virtually nothing to separate the results.   The tick up at the end is the effect of cold weather. 
The chart on the right looks different, but is because we don’t monthly (not weekly) data on continued claims.  Here Houston flows Texas a month later and stays higher. Oil to blame?  Probably.  


Stimulus I: Brought a Large Positive COVID-19 Shock to
the U.S. Economy In March/April: Now Stimulus 1l & Il

U.S. and Houston Payroll Employment U.S. Personal Income
(U.S. Millions/Houston 000) (Trillion S)
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Presentation Notes
What happened to the employment data as a result of COVID was like a horrific accident where you can’t keep from looking at the damage done at the scene.  It was a terrific negative blow to the economy and shock to the public

But we had two serious shocks to the economy in March and April of 2020. One positive and one negative.  One to employment and the other to INCOME.  The blue line on in the right chart is the effect of the $2.5 trillion in stimulus on PERSONAL INCOME.  About 20,000 for each of 128.5 million US households.  The red line is the second positive shock from the December/Post-election/Republican senate.  The third round Democratic senate addition is yet to show up in the data  


Stimulus I: Trillions of Dollars Poured Into COVID-19
Programs to Support the Economy in March/April

$2.5 Trillion for March/April Stimulus
(S billion)

Safety Net W $26
Education/Other [l S44
Public Health NN S254
State/Local Gov't [N 5340
Big Corps NN 5500
Individuals N 5560
Small Business I 5747

SO S100 S$200 $300 $400 S500 S$S600 $700 $800

Federal Reserve Stimulus

* Return of zero rates, QE2, forward
guidance

e Fed/Treaciirv emercencv farilities now
closed or scheduled to close

Retiirn of 2008 credit facilities: nrimarv
dealerc mnney market funds, commercial
paper, etc.

Maior carnorations with investment grade
credit for 1p to $750 billion lending
expansion

Paycheck Protection program -

Mid-Size/Main Street makes 110 to five
years 5-years and $600 billion
Treaciirv tn ahcenrhe S78 hillinn in lnsses

from each of the corporate lending
programs

Includes $470 in additional stimulus from April supplemental appropriation for the Paycheck Protection Program

and Public Health
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About half the stimulus I went more or less directly into the pocket of households as payments to individuals or small business.  About $10,000 per household.  

Fed’s monetary policy went into high gear and maintains zero rate and easy monetary policy.   However, all the emergency lending facilities and various programs supported by Treasury have been pulled back now.  There was little need and less demand after mid-2020.  Paycheck Protection Program is the exception. It is scheduled to end March 31, but was in demand until now.  


Stimulus Il & lll: December and January Packages
Total Another $2.7 Billion in Fiscal Stimulus

* These federal payments follows on the $2.4 trillion in total spending from
March and April. Like these earlier payments, about half go directly to
individuals

* Payments to Individuals and Small Business
e Economic Impact Payments in payments directly to individuals: $700 Billion
* Expanded Unemployment Insurance: $240 Billion
* Small Business/Payroll Protection: $385

e Other
 State and Local Government Aid: S400 Billion
e Education/Public Health: $S420 Billion
* Children/Housing/Health Insurance: $250 Billion
e Other: $S300 Billion

Press and other reports. Categories are rough approximations to reconcile the contents of two different bills.



Changes in Income-Related Activity:
Compared Each Month to February 2020

% Change Since February Each Month % Change Since February Each Month
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Presentation Notes
This charts compare the level of income or spending by US households to February 2020 before the crisis arrives.  If above the zero level, income and spending are at pre-pandemic levels 

LEFT side of figure: RED line is wages and salaries and earnings of self-employed.  These are UNAFFECTED by the stimulus.  You see a 9.8% drop in pay.  LEFT SIDE/BLUE LINE is personal income and the stilus is included.  Now you see a 10% jump in income after stimulus is ADDED.  Wages and salaries slowly improve to pre-pandemic levels, and TOTAL pre-pandemic income stays well above February.  Then comes the second POSITIVE shock last December.  

The right side tells the same story except using personal consumption on the bottom – a big negative shock, steady improvement to pre pandemic levels, and after-tax income that slowly falls back before being refreshed in December.  

The consumption/spending recovery has been dominated by goods.  If partil, it was because of services – movies, bars, rsuratns, travel, etc,  The COVID 9 at work again.  

PERSONAL SAVING was $1.9 trillion in February 2020 and is $2.4 trillion today.  Stored ammunition for travel and other services.   


More Fiscal Support, Cheap Money, and E-Commerce
Drive U.S. Retail Sales Past Pre-COVID Levels to Record Highs

Retail Sales (% change Feb to Feb)

* Income support pushed July/August retail
sales past February pre-COVID levels and to
all-time highs. The two largest sectors (autos
and e-commerce) are also the big winners in
percentage terms

e A distinctive COVID pattern sees e-commerce,
food and beverage stores, books and hobbies,
and home improvement fill in for restaurants,
clothing, electronics, and gasoline.

* E-commerce is up an extraordinary 25.9
percent as consumers avoid in-person
purchases

* Trends in stimulus payments and easy credit
also drive the push to high levels of home
sales, including a turnaround in sales of autos
and existing homes in Houston

U.S. Census Bureau, March 16, 2021
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Retail sales are dominated by goods.  Never under-estimate the ingenuity of the American consumer is spending money – even in a pandemic.   


After Falling 5.1% in Q1 and Q2, Houston Retail
Sales Bounce Back By 8.7% in 2020Q3

Houston Metro Area Retail Sales ($B) * |-0_C3| retail S_ales jump 8.7% as
stimulus arrives after a big drop

= 114 e Consumer ingenuity in working
" 112 around social distancing issues were
11 an important key and e-commerce is
10.8 counted here in goods purchases

e Laggards in spending including bars
and restaurants, entertainment, and
102 other non-goods activities. Much
10 smaller bounce here.

* Big ticket items like autos and home
sales joined in the local sales surge



Houston Metro Area Auto Sales and Pricing Show the
COVID Dip and Stimulus-Driven Recovery
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Look at big-ticket auto sales.  Turn around in May. Not to pre-COVID levels? Probably blame oil and gas.  Pick-up sales in Houston are very sensitive to the price of oil.  


Thousands per month

Houston Existing Home Sales Soar in
Stimulus-Driven Pandemic

(Houston MLS sales, s.a.)

11

10

9 (]

Harvey

D 20

A A A A
ERCONENC NN

oe®

Source: Texas A&M Real Estate Center, seasonally adjusted by IRF

Houston existing home sales had picked
up a little in 2019 as the Fed paused in
its push to raise interest rate

The initial response to the pandemic
was a sharp pull-back in sales due to
the stay-home orders and nonessential
business closings

* Then a sharp drop in interest rates and

a check from the federal government
ignited a sharp increase in sales

Sales through January were still strong
and up 15% from pre-pandemic levels
despite a lack of inventory. The Cold
snap hit in February
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Houston Existing Home Sales:
Pandemic Shrinks Inventory and Raises Prices

Months Supply: 3.6 mo. in Dec 2018

Falls to 1.8 mo. in Feb 2021
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There are no homes left to sell.  Inventories are below 1.5 months.  If you want to sell your house – where do you move?  
The shock absorber – to little supply, heavy demand – is always price.  Median prices are up about 11 percent from pre-pandemic levels.    


How Bad Is This Downturn?
Even With the Positive Shock from Stimulus.
It’s Still Bad ... Maybe Just Not as Bad as Advertised



Purchasing Managers' Index Sees U.S. and Houston Briefly
Contract and Quickly Move to Expansion
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We can turn to other sources of data to tell the story differently . This is the Houston Purchasing Managers’ Index, for example, as shown in the figure. The index is set so that 50 marks the no-growth line.  Greater than 50 indicated expansion, and less than 50 is contraction in the economy.  This gets us away from the employment versus income split, just asks how things are going – overall.  

The chart on the left is a history of five downturns from the Asian Financial crisis to the COVID pandemic.  COVID was only three months of setback, was a meaningful downturn that by this measure that was worse than the Asian Financial crisis but not as bad as the Great Recession.  

The more recent data on the right shows Houston and the US suffered a similar setback, but Houston has really dragged in recovery compared to the rest of the US.  

Houston worse is due to oil?  In part – but probably only in part.  We will see another perspective below. 


Revisions to Payroll Data Say Houston’s Economic Base Has Fallen
Further and Is Performing Much Worse than Previously Thought

Payroll Employment (000)

600 Oil versus Not-Oil Base Employment
(000)
500 290
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= =-Not Oil Base -+« QOil Base

e=ms N0t QilRevised2 «====(Qij| Base Revised
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Economic Base: These are the jobs that count in determining economic growth.  They lead growth (oil, for example) while non-basic jobs are followers (retail, health care, food service, etc.) 
How do we know a basic industry?  They export goods or services from the Houston metro area to the rest of the state, nation or world.  There are standard practitioner’s manual ways to identify them.  The chart on the left identifies the base and says about half has been oil in the past.  The other half?  Companies like AIG on Allen Parkway, AIM, Sysco, Waste management, etc.  
The chart on the right shows basic jobs divided in oil and not-oil.  The BROKEN LINES are where WE THOUGHT we were before the revisions – with the US economy-driven NOT OIL base turning around last May, while oil was struggling to turn around.  

The revised data on the SOLID lines say the US-driven sectors are still in full retreat, while oil has been stable since summer.    

It now looks like a more serious local recession that previously indicated.  



Houston’s Overall Economic Base Has Yet to
Stabilize Pointing to Still-Deepening Recession

Houston’s Economic Base (000 Jobs) * T.hiS is Houston'’s econc_)mic base .
oil + Not Oil since early 2019 counting both oil
555 and not-oil, i.e., the part driven by
US growth

” * Oil may have finally stabilized this

fall after continued decline

* The non-oil part continues toafall
and is still should be pulling down
overall growth

 We have seen downturns this
severe before ... but the bottom is
not in sight by this measure

* How bad is this recession compared
to others in Houston’s past?

515

495
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This chart on the left just add oil and not-oil sectors together – and shows that no trough is in sight yet.  
How bad is it?  


Current Losses in Houston’s Economic Base Point
So Far? Now Serious, But We Have Seen It Before

Houston's Economic Base in Five Recessions
Oil’s Part of Base

Downturn in Economic Base Losses

Years Jobs Lost (000) % Fall %

1991-93 30.1 7.3 36.4
1998-99 34.0 7.4 51.8
2001-04 52.2 11.5 34.1
2008-09 68.8 13.1 44.9
2014-16 97.0 16.6 76.3
Average 56.4 11.2 48.7
2020-21 87.6 16.6 32.1

*The oil base losses stabilized in the fall, but non-oil base
activity is still falling The non-oil base tied to U.S. growth
includes non-oil manufacturing and parts of wholesale trade,
air transportation, construction, and professional

and business services.

1990-93: A U.S. recession, Iraq invades
Kuwait, First Gulf War and oil price collapse

1998-99: The Asian Financial Crisis saw the
global economy collapses along with oil
prices, while the U.S. stayed strong

2001-04: U.S. recession, 9/11 Attack, and the
Second Gulf War

2008-09: The Great Recession brought both
economic and oil collapse

2015-2016: The Fracking Bust was mix of a
massive speculative collapse in oil and the
U.S. economy staying very strong
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This is a list of five past downturns back to 1990.  
We see the number of Houston’s basic jobs lost in each downturn, measured as both the number of jobs and percent fall.  And you see the contribution from oil. 
The REVISED figure show 87,600 BASIC jobs now lost of 16.6%.  This ties the fracking bust for biggest percent base losses and is worse than 13.3% in Houston during the Great Recession.  
Oil’s contribution is now a historically small 32.1%
Two points:  This is a serious downturn now BUT it is not nearly as bad as the raw employment data would tell us.  
     


How Could We Say There Is Only A Moderate to
Serious Recession Underway in the U.S. and Houston?

* What is the net effect of huge jobs losses PLUS massive stimulus that replaced all the income lost
to the downturn? How does it average out?

* The use widespread stay-home orders and closing of nonessential businesses pulled much
economic damage forward to early months of the pandemic -- in ways not seen before. The
lockdown in March/April generated a shock and partial panic. This subsided quickly with help
from the stimulus

e Severe pandemics from the past -- without the swift and coordinated public health interventions
— brought or were expected to result in moderate U.S. recession
* A 2003 pre-COVID paper by the Congressional Budget Office used a historical/bottom-up approach to

pandemic impacts and concluded that a severe pandemic like the Spanish-Flu would cause a moderate U.S.
recession. Extraordinary use of stay-home orders was not considered

* Arecent paper by Barro, Ursua, and Weng (2020) found that the Spanish flu probably caused a moderate U.S.
recession. Barro and Ursua have studied many such “macroeconomic catastrophes” including WWI and the
Great Depression

* Do recent events change the perspective? Probably not. THIS IS NOT NEARLY AS BAD AS THE
RAW JOBS DATA WOULD SAY. And now, we simply add new and massive stimulus to additional
negative news on the employment side. And hope they net out in a similar way.



What | Assume About Houston’s
Near-Term Economic Future?

 Just as it does everywhere, COVID-19 continues to affect Houston’s economic
future until the vaccine is widely distributed

* Large f'ob losses continue in contact-sensitive industries until relief from the virus
is in place by mid-year and we see COVID job losses begin to disappear

* With COVID gone, and losses in the large service industries falling behind us, we
still will have a hang-over of a moderate to serious recession and face several
quarters of recovery from that downturn

* This recession was caused by losses in Houston’s base industries — by our inability to sell
goods and services outside the region -- because of COVID-driven losses outside Houston and
in the rest of the state and nation

* Recovery in the non-basic, low-multiplier industries like retail, bars and restaurants, barber
shops, etc. will be easier than widely advertised

* Oh, and don’t forget our oil problem ... it now looks better in the short-run but
worse in the years to come.



Recovery Underway for the Latest Oil Downturn ...
But Then A Smaller Oil Industry Going Forward
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We are seeing a slow but very steady recovery in the oil fields. In March, it was still at all-time record low levels of activity measure by pre-pandemic performance.  But making progress … 
However, the industry has now taken $175 billion in assets through bankruptcy in recent years.  Investors have moved beyond the fool-me-twice stage and this capital-intensive industry will have to make major changes to its financial model to bring investors back.  These changes ultimately mean a smaller and more focused industry.  Oil will have less impact on Houston for years to come



Oil and Houston: Difficult Times Since 2014

* From 2011-14, Houston enjoyed an oil boom that rivaled the 1980’s,
averaging 100,000 or more new payroll jobs each year

* But the fracking bubble burst in November 2014 when OPEC withdrew as
swing producer and let the price of oil collapse. While the local oil sector

lost 77,300 jobs, the U.S. economy grew strongly.

A moderate recovery in oil prices in 2017-18 brought a partial recovery of
local oil employment, but by 2018 an industrywide credit crunch had set in.

Oil jobs were in decline again in Houston by mid-2019

* Then comes the COVID-19 pandemic and the Saudi-Russian oil war,
resulting in complete collapse in oil markets in May

* We now see a nascent recovery underway, with movement in drilling and
the rig count, but with better growth in fracturing and completion of a

backlog of uncompleted wells.
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Perspective Since 2014: All the Speculative Excesses

Wrung Out in 2015-16 as the Fracking Bubble Burst
(Houston Oil Jobs ‘000)

Upstream Oil Jobs
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==The 1980's

Peak

Current Downturn

--The 2015-16 Fracking Bust was a speculative
bubble that burst, and initially looked much like
the early 1980’s

-- We saw oil prices fall from $100 to S30 in
2015-16; the rig count fell from 2000 to 400;
local upstream job losses were 77,300.

-- Only 22,700 of those Houston lost oil jobs
returned by 2019Q2 or about 30 percent

-- The industry was lean as we enter this
downturn, with few speculative excesses to
wring out.

-- If we see smaller losses in 2020 it is because
the industry has right-sized itself

*Texas Workforce Commission estimates. Upstream Jobs = Qil Producers and Services, Machinery, and Fabricated Metal


Presenter
Presentation Notes
The importance of oil-field activity and oil markets to Houston is illustrated by this figure.  It shows the loss of 77,200 oil-related jobs in Houston in 2015-16, and that so far only 31,100 jobs or about 40% have returned.  The reasons for the slow return of oil jobs: (1) $100 oil drove the heights, more normal $60 oil will not take us back there, and (2) technology and a changing industry also has a depressing effect   

Note the losses are upstream.  The volatility of the oil industry generally is the strong cyclicality of the upstream. The downstream processing (refining and petrochemicals) is quite stable in comparison.  Not even $50 billion dollars of new construction has been able to move the downstream employment numbers significantly


The COVID Collapse In Oil Demand and Saudi-Russian
Oil War Bring April/May Capitulation in the Oil Fields

* Llockdowns lead to a global oil demand collapse and far too much product
being produced and headed to market

* A mismatch of supply and demand lead to storage filling rapidly

e Storage at NYMEX settlement point in Cushing, OK runs out of capacity, forcing some
futures contact holders to pay others to take their oil, i.e., a negative price

e US oil production fell hard as producers were forced to find emergency storage or to
shut in production

* Rig count and oil-field activity fall to all-time lows as producers face low prices and
great uncertainty. This adds heavily to the loss of oil jobs in Houston

* Recovery in the oil fields remains slow and partial

* Qil price has returned to S60 per barrel — but only with a lot of help from the Saudis

e Current higher prices having little effect. One decision by Saudis and price is back to
S40. Also, most of the industry is hedged at S50-555 for the rest of this year

* As a number to be trusted, count on oil prices near S50 per barrel for the rest of this
year. The Saudis won’t prop up the Russians forever.



The Rig Count Fell by 276 Rigs Beginning in 2018,
Before COVID and the Oil War Piled On More Losses

The Rig Count’s Wild Ride Since 2014,
Number of Working Rigs, seas adj.

Recent Losses in Rig Count,
Number of Working Rigs, seas. adj.
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Presentation Notes
The gold standard for measuring activity in the oil fields has been the rig count for decades – the best guide to supplier activity and employment.  
The chart on the left shows the long decline from 2000 working rigs in 2014, to all-time lows in 2016, and then a new all-time low in of 270 in August 2020. 
Recovery has been steady but slow.  We are still not back to a March average of 400 rigs if seasonally adjusted.     



Drilled But Uncompleted Well Inventory Still High,
But Now Leading the Early Recovery in the Oil Fields

Number of Drilled but Uncompleted Wells

Number of Drilled but Uncompleted
By Region: July 2020 vs. Jan 2021

Wells By Region Remains High
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DOE/EIA, Drilling Productivity Report, March 15, 2021
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Presentation Notes
There is a competitor to the rig count for activity.  Fracking is a two-step process of (1) drilling and (2) fracturing and completion.  Both take a about the same amount of resources and cash and can occur weeks or months apart depending on scheduling.  
The COVID crisis left a large backlog of drilled but uncompleted wells (DUCs) and it makes sense to turn to this backlog before drilling in many cases.  Use the DUCS to replace or expand reserves since half the cost is already incurred.  
The number of DUCS has declined by a couple of thousand – but mainly outside the Permian Basin 


Fracturing and Completion Is the Quickest Way
to Replace Reserves and Earn Cash

* To the right, you see the number of Working U.S. Frack Fleets
fracking fleets at work to fracture and co0 o
complete wells that have already been
drilled 500
* The first meaningful signs of oil-field
recovery were in early June as the 400
number of fracking fleets rose from 45 Cold
to 187 by March of this year 300 Shap &
recover
* Drilling is a separate process from 200 !
fracking and completion and incurs
costs that are like drilling 100
* Sunk cost of drilling makes this the
quickest and least costly avenue for e o A e e o
producers to replace reserves and RO I R I R S
ea r.n C a Sh ,\\'\' ,\\'\' ,\\'\/ \/\'\/ \/\'\, \/\'\, \/\'\, N\'\/

Primary Vision data through March 26, 2021
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Presentation Notes
This is a second measure of oil-field activity that is a count of the number of working “frack fleets” or frack spreads” that carry out the completion of the DUCs.  It is a slow and partial recovery again, but 40% of the previous 2018 peak is back.  Contrary to expectations, by this same measure, about 40% of the 2018 rig count is also back.  There has not been the powerful and expected turn to “DUCS first.” 


Houston Has Lost 36,400 Upstream Jobs Since Peaking
in June 2019, Or 47 Percent of Losses Seen in 2015-16

Upstream Oil Jobs (000) Oil & Gas Losses By Sector (000)
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Boom and Bust for Fracking
Followed by Bust, Bust, Bust ...

Fracking Is a New Model for Oil Production

Looks more like a competitive in.dustrn. Many small
and medium-sized operators, price-takers, and
assembly-line production

Low barriers to entry for new producers, i.e.,
capital, some geology, leases, and a hire a service
company. Today a hedge fund, tomorrow an oil
producer

Traditional exploration risk is gone, production
costs are understood, and the oil is there

Get a quick and certain rise or fall in oil production
in response to changing oil price incentives

The industry was born in an era of $100 oil and
cheap money from the central bank, and tight oil
production grew at 24% Eer year from 2005 to
2014. Investors sought the industry out ...

Fracking’s Problems Now?

Fracking is a high-cost source of oil and needs $65
to thrive. Even $55 oil hurts many companies, and
S2 natural gas is lethal for others

Too many companies used low interest rates and a
rising stock market to tr\é for a quick killing —
instead of building a viable oil business

Many producers struggled in 2019 to deliver steady
income and growth to impress the stock market,
which has now turned its back on the industry

A first wave of bankruptcies hit in 2015-16,
followed by wave of bankruptcies, delistings,
forbearance, etc. hit hard in 2019-20

Investors are hard to find after S175 billion in
assets go through the bankruptcy courts.
Producers are diverting cash flows from the oil
fields to potential investors back


Presenter
Presentation Notes
-- The economics of the shale revolution has set it well apart from conventional oil exploration and production.  In contrast to the oligopolistic markets of Shell, Exxon, and the giant national oil companies, fracking looks and behaves like a highly competitive industry:  Numerous small firms, low barriers to entry, and production that can be quickly ramped up or down as price changes.  Unlike conventional oil, there is no significant exploration risk, making output relatively certain, and working more like an assembly line.  

- However, the small producers have struggled to deliver steady income or a good return on equity to their shareholders.  We saw already that the current stock price of US producers is less than half what it was in 2014, and still comparable to the low levels of 2014-16.  The median return on equity for US oil production is less than half the return delivered by the market as a whole.  
 
--These poor returns, combined the fact that the super-majors are cash rich right now, has made fracking a target for acquisition.  Why acquire fracking?  One reason is the ability of the fracking industry to turn capital spending on and off quickly as oil price changes, and to deliver oil just as quickly.  Compare these “short-cycle economics” to the decade long, multi-billion projects in deep water for example. 
 
-- The result has been BP’s $10.5 billion acquisition of shale assets from miner BHP Billington; Chevron announces plans to ramp up Permian production from 200,000 to 900,000 barrels per day by 2023; then offers to buys Anadarko for $33 billion; and ExxonMobil announces plans to ramp up Permian production from 200,000 to one million barrels per day by 2024. 
 
-


Lower Qil Prices and Poor Performance Pressures Fracking
Profits, Leads to Lower Stock Prices and a Credit Squeeze

S&P Stock Returns to Oil: Index After Equities Peak in 2018
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S&P Dow Jones Producer and Oil Service Indexes to March 24, 2021
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Presentation Notes
The stock market turned its back on the fracking industry 2018. in 2018 It was simply acceptance of the fact that the industry has not delivered the returns expected.  Equity is a small part of the industry financing – but a good indicator of general sentiment

The left side of the chart is the recent history of stock prices for US oil producers and for the oil service and machinery industry.  Their stock is currently valued at levels that are well below the worst periods of 2015-2016.  This is for producers and oil services alike. 

On the right side you see that the one-two punch of lower oil prices and tighter credit followed by the COVID crisis.  The current turn up in equity values is general market momentum plus higher oil prices.      


Moderate Oil Prices and a Serious Squeeze on Fracking

Industry Credit Generate Bankruptcies in 2018-19

WTI Oil Price Since 2018 ($/b)
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DOE/EIA and Haynes and Boone Bankruptcy Monitor

Oil-Related Bankruptcies in 2019-20:
Number and Secured & Unsecured Debt

2019Q1
2019Q2
2019Q3
2019Q4
2020Q1
2020Q2
2020Q3

2020Q4

Producers
Number
5 1.62
13 4.67
15 6.70
10 12.81
5 1.39
18 32.74
17 16.82
6 2.46

Oil Services

3
11

Debt ($B) Number Debt ($B)

0.01
7.77
0.00
0.26
10.58
12.66
10.48

11.42
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Presentation Notes
It is important to remember that serious fracking financial problems were underway beginning in 2018:  (1) OPEC had adopted a strategy of holding oil price near $55 to at least slow  the rate at which U.S. producers were stealing their market share, (2) the Fed was actively raising interest rates, and (2) bankruptcy andother signs of financial distress returned in 2019
COVID proved to be yet another financial disaster for the industry


Summary Impact of a New Financial Model for Fracking:

It Will Be Smaller Industry Doing Less in the Oil Fields and Houston
Percent Cut to Cash Flow

10% 20% 30% 40%
Rig Count
$65 25 60 92 120
$55 80 140 165 188
Local Oil Jobs
$65 2,000 4,400 6,400 8,700
$55 4,200 8,200 10,000 12,000
Houston Payrolls
$65 6,000 14,300 20,600 28,600
$55 11,600 24,000 30,100 37,000

For each variable, the number is the reduction required by a percentage cut to industry
cash flow relative to no cuts being necessary. Losses measured in 2024Q4.
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Presentation Notes
What is an industry to do?  It is highly capital intensive, and it needs cash and investors.  What it has proposed is to divert large amounts of cash to potential investors.  This is cash that otherwise would have gone to drill and produce more oil, ot hite oil workers, and to see oil-related activity support the Houston economy
It will be a smaller industry if it must pay potential investors heavily. How much smaller if 10% of cash flows are diverted to inventors? 20% 30% or 40%? 
We will use 30% for our forecast.  At 30% in this example, if OPEC chooses to target $65 oil after the oil fields begin to return to normal, there will92 fewer rigs at work, 6,400 fewer oil workers in Houston, and 20,600 fewer workers on Houston payrolls.  
These are not losses to a downturn or oil price changes that come and go.  This is a permanent loss of rigs and jobs that has nothing to do with the business cycle.  It is a different industry now at work. 
If OPEC goes back to targeting $55? A loss of 165 rigs, 10,000 local oil workers and 30,100 jobs?  
No – not layoffs and workers sent home. These are jobs that never return and the oil recovery gets into full swing here in Houston  


What It Means for Houston

* |t is surprising that a change the financial model for one industry could
influence the growth of a metro area of 7.1 million people and 3.3 million
workers

* But oil has a special blace in Houston. For the last 30 vears. Houston has
seen iobs grown at 2.0 percent per vear. with 1.2 percentage noints from
shared national growth. 0.6% from oil. and 0.2% from demographic
advantages and the Texas Growth formula

* The cuts to fracking mean a loss of one-third to half of the growth
contribution from oil for the next five years or more

* |t is the first cut to Houston’s long-term rate | have made in 32 years of
studying the Houston economy. Houston’s growth is still much stronger
than the U.S. and still impressive at 1.7% versus 1.1%.



The Global Economy?
It Is Mostly About COVID, Too



IMF Says World Growth Fell 3.5% in 2020
With Recovery of 5.5%/4.2% in 2021/22

Percent GDP Growth, Year-Over-Year

World
Advanced Economies
U.S.
Euro Area
Germany
France
Italy
United Kingdom
Japan
Emerging/Developing
Brazil
Russia
India
China

IMF, World Economic Outlook, update as of January 2021

2018
3.5
2.2
2.9
1.8
1.3
1.8
0.8
1.3
0.3
4.5
1.3
2.3
6.8
6.6

2019
2.8
1.7
2.2
1.3
0.6
1.5
0.3
1.5
0.7
3.7
1.1
1.3
4.2
6.1

2020
-3.5
-4.9
-3.4
-7.2
-5.4
-9.0
-9.2

-10.0
-5.1
-2.4
-4.5
-3.6
-8.0

2.3

2021
5.5
4.3
5.1
4.2
3.5
5.5
3.0
4.5
3.1
6.3
3.6
3.0

11.5
8.1

2022
4.2
3.1
2.5
3.6
3.1
4.1
3.6
5.0
2.4
5.0
2.6
3.9
6.8
5.6
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Presentation Notes
This is the latest update of the IMF World Economic Outlook January 2021.   

In 2017 and 2018, the global economy was running near trend rates of 3.6 or 3.8 percent.  This year we have seen growth show sharply on global standard and to well below trend rates at only 3.0 percent.    

Who has slowed? In the advanced economies, not so much the US or Japan. The US in 2019 is the star of the advanced world.  Europe is the problem – more on that in a minute. 

The emerging and developing economies are a mixed bag, but collectively down by half a percentage point, led by Russia and China.  Sanctions on Russia over Crimea continue and China and the tariffs. 

The IMF sees a recovery in 2020 to 3.4 percent. But only of you implement the policies they see as critical.  More on that below.   
 




The Global Economy:
COVID-19 Dominates the Outlook

Countru-tn-conntrv differencec in ecanamic performance around the world mostly reflect COVID
and the timing and duration of lockdowns.

The IMF forecasts a global GDP growth turnaround of 5.5 percent in 2021 and 4.2 percent in 2022

* On the IMF’s list of major economies shown earlier, China stands alone with growth in 2020 at 2.3 percent,
followed by a strong 8.1 percent next year

* Asbadasitis, the -3.4% decline for the U.S. is among the best among large developed countries. The
projected recovery puts the U.S. on a strong growth path.

. Developinlg and emerging economies are a mixed bag: China, South Korea, and Indonesia defeated the virus
early and lead recovery; the poor with limited or no access to a vaccine and poor public health systems will
continue to suffer and slow global growth

The initial global fiscal response was $12 trillion dollars, with a near-universal monetary response
with deep rate cuts, massive liquidity injections, and central bank asset purchases. The U.S,,
Japan, and other countries continue to add to the total fiscal response

The IMF predicted a dark winter as new strains of the virus emerged, and in Europe a slow roll-
out of the vaccine and continued lockdowns have allowed it to turn into a spring with little
economic progress
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Presentation Notes
Country-to-country differences in economic performance around the world mostly reflect COVID and the timing and duration of lockdowns. 
That is about what there is  ti say.  A collection of fishing line charts and the local response.  
There is broad recovery global ahead


Outlook for Houston:
All the Guesswork Pulled Together



COVID and Moderate Recession End By Early 2022 -- and Qil Prices
Drive Differences in the Low, Medium, and High Forecasts

After the big swings in U.S. and Houston employment
in 2020 driven by COVID and public health orders, the
U.S. economy emerges from moderate recession in
2021 and returns to growth.

The primary differences in our high, medium, and low

forecast are driven by oil prices. Our medium forecast

is based on Energy Information Administration’s
February 2021 forecast

A producer diversion of 30% of cash flows is assumed,
having biggest effects after 2022

The high projection accelerates the EIA forecast and
has oil prices rise as high as $80 per barrels and stay
there to 2026. Perhaps driven a collapse of U.S. oil
tight oil production and OPEC back in control

The low projects of a long period of $S40 per barrel as
weak global growth in oil demand depresses price
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The medium forecast  is based on the DOE February forecast.  This assumes a slow and subpar recovery due to low prices through 2022.  After 2022 producers are assumed to cut cash flows by 30% for spending and to cut production.   
Highs and lows are just planning assumptions.  What is the range of very good to continued tough times in the economy?  Oil prices can always provide the answer to that question in Houston.  
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Near-Term Recovery Is Uncertain and Return to a Pre-
Pandemic Oil and Rig Count Near 1000 Only By late 2024

Baker Hughes Rig Count
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Shock + Price Decline

Analytically, there are things we can know and
others we can’t. Need to separate them out

The second quarter shock to the rig count from
COVID and the oil war pushed it down to 262 rigs
in 2020Q3 (Blue Line). This is the data.

Oil prices collapsed, but price fundamentals alone
only would have pushed the rigs count down to
only 700 in 2020Q2, then to 581 in Q3 (Red Line).
The difference (Blue to Red) is the COVID shock

At some point, price fundamentals reassert
themselves and we return to the Red Line. Where?
When? BUT we can say nothing analytically about
the recovery period along the broken line

Post-COVID recoveries in oil price and U.S. growth
push the rig count back to 1000 by late 2024; this
assumes oil producers simply return to pre-COVID
spending


Presenter
Presentation Notes
Two case:  Base/Pre


Producers Don’t Return to Pre-COVID Spending and the New
Base Case See the Rig Count Recover to Fewer than 850 Rigs
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Shock + Price Decline

Pre-pandemic Case or no financial issues
(Red) compared to a new Base case including
30% cut to cash flows (Black)

The same COVID results as before:

* A second quarter shock pushes rig down to 262
rigs in 2020Q3 (Blue Line)

* Price fundamentals alone only would have
pushed the rig count down to 700 in 2020Q2,
then to 581 in Q3 (Red Line).

* The difference (Blue to Red) is the COVID shock
* Price fundamentals reassert themselves and we
return to the Red Line. Where? When?

The difference shows up in the recovery
period as 30% to previous Cash Flows are
diverted to producers

The rig count levels out at 888 in 2024


Presenter
Presentation Notes
Two case:  Base/Pre


Changes in the Rig Count: Base Case Versus Cut
in Cash Flows for High Medium and Low

2000 .
U.S. Rig Count 2014 to 2026 Houston Upstream Oil Jobs 2014-2026
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The broken line indicates we have lost track of price and other fundamentals in this period due to COVID-19
and worldwide stay-home orders. By early 2022, fundamentals return to oil markets.
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Presentation Notes
Rig count is down about 10% over the long run
There is an urban myth that oil jobs never return.  True for only the last seven year – certainly not before.  You can’t have a good bust without a boom that came before it.  


A Similar Chart for Recovery of Payroll Employment By 2022,
With the Exact Timing and Path to Recovery Unknown
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* The 2020Q2 shock to Houston’s payroll

employment from COVID and the oil war
pushed it down by 273,800 jobs in
2020Q2 and it was still down 187,200
jobs in Q3 (Blue Line)

Employment collapsed, but a moderate
U.S. recession and oil fundamentals alone
would account for only 12,400 lost jobs
2020Q2 and another 23,100 in Q3. The
difference — again -- is the COVID shock

At some point, business cycle
fundamentals (including oil, the U.S.
economy, and the retreat of COVID)
reassert themselves and we return to the
Red Line. Where? When?



Making Up the Story About Getting
from Here to There

We know where we are now ...

We know where we are going ... Social distancing disappears by 2022Q2 with the arrival of a
vaccine, and Houston is left at the bottom of a moderate recession that is the hangover from
COVID and the oil war

We cannot know what path takes us back from 2020Q4 to 2022Q1. [/ would have to know how
bad will the virus be this summer and the public health response

Beginning this quarter, | need to fill that gap with 217,200 jobs left from the COVID shock in the
medium outlook. See below for timing and low and high outlook. It is a hypothetical example.

Not a forecast! Thousand Jobs
Worst Medium Best
2020Q2 -279 -279 -279
2020Q3 64 64 64
2020Q4 29 27 28
2021Q1 30 27 27
2021Q2 21 44 72
2021Q3 22 30 40
2021Q4 35 28 19

2022Q1 52 32 4
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This Is How The End Game for COVID-19 Might
Look as Houston Moves Forward
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Houston Payroll Employment to 2026 Including the Last of
Social Distancing: With Adjustment for Oil

3600
Houston Payroll Employment to 2026

3500

3400

3300

3200 The return to normal growth
3100
3000 The big bounce from COVID low employment
2900

2800

—Base Low —Base Med —=—Base High

The Base Medium and the High with a new oil financial model lie on top of each other



Houston Payroll Employment to 2026 Including the Last of
Social Distancing: Without and With Adjustment for Oil
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Broken lines are as if no cuts to oil were
needed ; solid lines are the new forecast
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Contributions to Houston Job Growth 2020 to 2027:
Payroll Employment

(‘000 Q4/Q4)

Change in Payrolls Business Cycle Change Social Distancing Payroll Growth Rate

Low Medium High Low Medium High Low Medium High Low Medium High
2019 52.7 529 529 52.7 52.9 52.9 1.7 1.7 1.7
2020 -218.7 -219.3 -2195 -58.7 -57.3 -57.5 -160 -162 -162 -6.9 -6.9 -6.9
2021 125.8 164.5 196.5 16.8 34.5 38.5 109 130 158 4.0 6.0 5.9
2022 102.6 101.1 87.0 50.6 69.0 83.0 52 32 4 3.9 6.6 3.6
2023 43.8 66.8 85.1 438 66.8 85.1 1.4 2.1 2.6
2024 37.7 65.7 76.1 37.7 65.7 76.1 1.2 2.0 2.3
2025 38.5 66.3 745 385 66.3 74.5 1.2 2.0 2.2
2026 33.7 60.2 705 33.7 60.2 70.5 1.0 1.8 2.0

2027 32.5 61.0 734 325 61.0 73.4 1.0 1.7 2.0
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Presentation Notes
This is the forecast for Houston payroll employment
It is divided into (1) recovery from the damage done through the business cycle damage from COVID. A moderate to severe recession ending in in early 2021 and with recovery complete in early 2022; then (2) the recovery of direct COVID social distancing losses as the vaccine takes control
The social distancing swing is 162,000 local jobs through early 2022
In 2022 we see a big recovery continue – part social distancing, end of the oil price bust and higher oil prices, plus solid business cycle growth. This is the period of a restoration of normality. 
We settle in to growth of about 1.7% in Houston with normal and steady U.S. growth but with a smaller but healthier oil industry.  
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