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m  To estimate the causal effects, we model state-level economic outcomes—such
as job growth or inflation—in a panel regression that exploits the variation in
manufacturing GDP shares across states and across time. We also control for
the state-level unemployment rate and for the trend in US manufacturing activity.
Given the 10% GDP share of manufacturing in the US currently, we estimate
that a “typical” rebound in global manufacturing activity would boost 2024 US
GDP growth by 0.4pp (Q4/Q4 basis), boost nonfarm payroll growth by at least
30k per month, and would lower the unemployment rate by 0.15-0.3pp by
yearend, other things equal. While such an acceleration abroad remains a risk
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rather than a baseline, these findings increase our conviction in our
above-consensus GDP forecast for the year (+2.5% Q4/Q4 basis, vs. consensus
+1.4%).

m Ve estimate a more modest impact on 2024 wage growth, at +0.2pp under our
preferred specification. The inflation effects are less straightforward, with an
estimate range of zero to +0.3pp for yearend core CPI inflation (yoy). The mixed
evidence on the inflation effects may reflect the tendency for periods of industrial
strength to also exhibit above-average growth in manufacturing capacity. And for
2024 in particular, the continued labor supply tailwind from elevated immigration
argues for a smallerthan-normal risk from wage growth or inflation spillovers.
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The global manufacturing cycle is picking up steam: foreign PMIs moved back above 50
in March (see Exhibit 1), Germany industrial data has started to improve, and our China
economists raised their Q1 and full-year GDP forecasts on the back of strong Q1 factory
trends. Additionally, Chinese export volumes jumped 20% yearon-year in the
January-February period, and Korean goods exports—a bellwether indicator for global
tech and industrial demand—nhave rebounded 8.4% since Q3 (nominal, not annualized)
despite a late-March pullback. US manufacturing activity has also bottomed
(manufacturing GDP +3.5% year-over-year in Q4, manufacturing industrial production

+0.1% over the last three months) and appears likely to rise this spring.

Exhibit 1: Foreign Manufacturing PMIs Have Moved Back Into Expansionary Territory, On Net
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Source: S&P Markit, Goldman Sachs Global Investment Research

The nascent rebound has multiple causes, including a waning drag from inventory
drawdowns after they became bloated in 2022 in a hangover from the pandemic goods
demand boom. As shown in the left panel of Exhibit 2, inventory ratios are nearly back
to normal in the US and they have partially normalized in East Asia where the consumer
goods and technology inventory overhang was particularly severe. The easing in financial

conditions over the last 6 months has also supported factory activity and consumer

demand (Global FCI ex-Russia -0.65pt from the peak, see right panel).
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Exhibit 2: Leaner Inventories and Easier Financial Conditions Are Contributing to a Rebound in Global Manufacturing Activity
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Rising national defense budgets (see Exhibit 3) and the related increase in arms and

ammunition production and exports are also boosting industrial demand in some

industries and countries.

Exhibit 3: Rising Defense Spending Another Likely Contributor
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In this edition of the Analyst, we explore the implications of the industrial inflection
abroad for US growth, employment, wage growth, and inflation.

US and Global Manufacturing Cycles
To analyze the impact of the global industrial cycle on the US economy, we first

construct time series of US and of foreign industrial output over the last 75 years (see
Exhibit 4). For the US measure, we use real value added (GDP) of the manufacturing
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sector.! Because of limited availability of GDP by industry data in foreign economies, we
construct the foreign measure from industrial production statistics—specifically the
manufacturing subcomponents where available. We aggregate these data across the
foreign G7 economies as well as 15 others? that together account for 84% of US
exports in 2023. We weight the index based on US exports over the trailing three years,
because we are ultimately interested in the spillovers to the US economy.®

On this basis, US manufacturing output is currently rising at a fairly strong pace of 5.7%
year-on-year, whereas the level of foreign factory output has picked up only marginally—
up +0.3% yearon-year in Q1—after stagnating in 2022 and 2023.4

Exhibit 4: A Synchronized Global Upturn? Foreign Manufacturing Growth May Converge Up Towards the US
Pace
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Source: Bureau of Economic Analysis, Goldman Sachs Global Investment Research

As shown in Exhibit 5, the two manufacturing series are positively but not perfectly
correlated, with quarterly correlations of +0.49 since 1985 and +0.37 since 1950 (qoq
ar). Consistent with conventional window, we find that the US manufacturing cycle on
average tends to lead the foreign cycle by 0-2 quarters. However in some instances the
foreign cycle leads, and when we test for causality we find that both series are
influenced by shocks in the other.®

' For years in which quarterly data is unavailable, we interpolate annual manufacturing GDP using the
manufacturing subcomponent of US industrial production.

2 Mainland China, Brazil, India, Singapore, South Korea, Taiwan, Norway, Switzerland, Turkey, Mexico, Chile,
Australia, New Zealand, South Africa, and Israel. For missing manufacturing production observations since
1980, we assume the growth rate of the world ex-US industrial production index produced by the Dallas Fed.
For missing observations before 1980, we assume the manufacturing production growth rate across the UK,
Germany, France, and Japan (weighted average; also includes mining production for the latter three countries).

3 We apply fixed weights before 1976 due to data limitations.
4 2024 industrial production data for most countries is available for January and February but not for March.

5 Granger causality test p-values of 0.001 on “foreign causes US"” and 0.054 on “US causes foreign.”
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Exhibit 5: The US and Foreign Manufacturing Cycles Are Positively Correlated; The US Cycle Tends to Lead
but Only at the Margin

Relationship Between US and Foreign Manufacturing
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To gauge the historical performance of the US economy during periods of strong global
manufacturing activity, we first classify US industrial recessions and their foreign
counterparts using the well-known “two-quarter” rule.® \We then divide the remaining
observations into below-average and above-average expansions: the latter reflects
quarters with manufacturing output growth above 5.1% in the US and above 5.2%
abroad (on either a goq or yoy basis). These periods represent major manufacturing
upturns in the respective economies—and in some cases manufacturing booms.
Periods with above-average growth in both US and foreign factory output—or
synchronized major manufacturing upturns—are shaded green in Exhibit 4 above. These
include the post-war manufacturing booms of the 1950s and 1960s, as well as the sharp
industrial rebounds of 2010 and late 2020. Since 1985, there have been 13 instances of
synchronized above-average factory growth, and on average they persist for 2.5 quarters
(range of 1-6 quarters).

Historical Performance of the US Economy During Manufacturing Booms
Unsurprisingly, the broader US economy tends to exhibit strong growth during major
manufacturing upturns—whether they are occurring in the US, abroad, or in both (see
Exhibit 6). Since 1985, US GDP growth has averaged 4.0% and has outpaced potential’
by 0.9pp in quarters with a synchronized major manufacturing upturn (based on the
classification in the previous section). This reflects above-normal average growth in
business fixed investment (+75% annualized), exports (+11.3%), and inventories, and

6 Specifically, we assume a downturn occurs whenever there are two consecutive quarters of negative
quarter-on-quarter or year-on-year manufacturing output growth. We also assume that expansions must last
most than one quarter—else the downturn continues. For example, on this basis, the US had a five-quarter
manufacturing downturn from 1Q22 through 1Q23, as opposed to two separate two-quarter contractions
interrupted by a one-quarter expansion in 3Q22.

7 CBO measure.

15 April 2024 6
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the GDP growth boost is roughly evenly split within the goods sector between
inventories (+0.6pp on average) and final demand (+0.7pp).8

Exhibit 6: GDP Growth Tends to Be Strong When the Manufacturing Is Expanding
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Source: Bureau of Economic Analysis, Congressional Budget Office, US Bureau of Labor Statistics, Goldman Sachs Global Investment Research

While these averages are illustrative of what to expect during a manufacturing boom,
the causality runs in multiple directions: Other things equal, strong US demand boosts
foreign manufacturing activity, which in turns boosts US manufacturing and US final
demand. We assess the causal impact in the next section.

As shown in Exhibit 7 we find that the US labor market historically performs well during
major manufacturing upturns, with nonfarm payroll growth averaging 205k per month
(74k above average) in synchronized episodes. We find that only a minority of this
strength reflects manufacturing payrolls specifically (5k monthly average pace, +16k
above the sample average), suggesting a significant role for growth spillovers, reverse
causality, or both.° The unemployment rate also tends to decline during these periods,
by 0.12pp on average (or 0.10pp more than usual). This implies a 0.3pp cumulative drop
in the unemployment rate during a synchronized major factory upturn of average
duration (2.5 quarters).

8 US GDP strength is even more outsized over the full sample (1950-2019), with GDP growth 1.9pp above
potential, on average.

9 The full sample period exhibits further strength in manufacturing payroll growth (39k on average, 41k
above normal) and the unemployment rate (-0.17pp average quarterly decline).
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Exhibit 7: Job Growth Also Tends to be Strong and Unemployment Tends to Edge Lower; Wage Growth
Effects Appear Modest On Average
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Source: Bureau of Economic Analysis, Congressional Budget Office, US Bureau of Labor Statistics, Goldman Sachs Global Investment Research

The boost to wage growth appears more modest on average, with our GS wage tracker
picking up by just 2bp per quarter and manufacturing wage growth picking up by 6bp per
quarter during these episodes (see final two sets of columns).

We also found mixed inflation performance on average during these episodes, with both
core CPl and core PCE inflation tending to run 0.2pp below average (at 2.6% and 2.2%)
on averages in a synchronized major upturn. We find no clear direction in the CPI
measure during these periods (on average year-on-year core CPI inflation falls by 1bp per
quarter), but we find that core PCE inflation has historically risen on average by 10bp per
guarter.” Given the multiple of factors determining inflation, we place more weight on
our regression results in the following section.

© Qver the full sample, both measures tend to rise at a marginal pace (of 5bp per quarter for core CPI
inflation and 6bp per quarter for core PCE inflation).

15 April 2024 8
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Exhibit 8: Core Inflation Tends to Be Somewhat Lower, though the Core PCE Measure Has Historically
Drifted Upwards

Percent US Inflation Outcomes During Major Manufacturing Upturns, Averages
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The Impact of the Foreign Factory Rebound on the US Economy

To estimate the causal effect of foreign manufacturing activity on the US economy, we
exploit the significant variation in manufacturing GDP shares across states and across
time—the assumption being that states whose economies are more dependent on
manufacturing in a given period should be disproportionately impacted by inflections in
foreign manufacturing trends. Exhibit 9, shows that manufacturing GDP shares range
from 2% to 26% currently—and 10.2% nationwide—but approached 50% in some
states earlier in the sample.

Exhibit 9: Wide Variation in Manufacturing GDP Shares Across States and Across Time
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Accordingly, we model state-level economic outcomes—such as job growth or
inflation—in a panel regression that allows the sensitivity to foreign manufacturing of a
given state to vary based on its manufacturing GDP share at any given time. We also
control for the state-level unemployment rate and for the trend in US manufacturing
activity (including an interaction term—states with large manufacturing bases should
also be disproportionately affected when the US industrial cycle rebounds).™

Exhibit 10 plots the resulting estimated effects of a bpp acceleration—or one-standard
deviation—in global manufacturing activity growth (goq ar) that lasts for 2-3 quarters.™
Given the current manufacturing intensity of the US economy (10.2% of GDP), we
estimate that a typical rebound in global manufacturing activity would boost 2024 US
GDP growth by 0.4pp (Q4/Q4 basis), boost nonfarm payroll growth by roughly 30k per
months—and potentially as much at 80k per month—and lower the unemployment rate
by 0.15pp-0.3pp by yearend, other things equal. The ranges reflect uncertainty around
the contemporaneous coefficients due to endogeneity (e.g. Is foreign activity boosting
US job growth, or is US job growth boosting foreign activity?).®®

Exhibit 10: A Major Foreign Manufacturing Upturn Would Boost GDP, Employment, and (to a Lesser Extent)

Wage Growth
Percentage points Percentage points
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Source: Goldman Sachs Global Investment Research

For wage growth, we estimate a direct boost to average hourly earnings growth from a
major foreign manufacturing upturn worth +0.2pp by yearend—and potentially as much

" We allow for up to three quarterly lags on foreign manufacturing growth (goq ar) and its interaction term,
we include time and state fixed effects in each specification, and we exclude 2008-09 and 2020-21 because
the Lehman and Covid shocks likely dwarfed the impact of exogenous changes in foreign factory activity in
those quarters. We drop contemporaneous variables with negative (and likely spurious) coefficients, negative
coefficients on the wage growth and inflation variables in their “levels” specifications, and several statistically
insignificant variables with counterintuitive signs.

2. Or 7-8 months. This is the average duration of synchronized major manufacturing upcycles as discussed in
the previous sections (the US is already in a major upcycle, according to the classification criteria.)

8 Indeed, the implausibly high payroll sensitivity in some specifications likely reflects reverse causality—
strong US jobs growth tends to encourage stronger factory output abroad via the expected demand channel,
and US job growth also correlates with other factors that likely encourage the same (e,g, US retail sales
growth, financial conditions, business demand for capex, inventories, and intermediate inputs).

15 April 2024 10
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as 0.8pp (though we also obtain an impact of zero in some specifications).

The inflation effects are less straightforward, with an estimated range of 0.0-0.3pp for
year-end core CPI inflation (yoy; we cannot test core PCE inflation in this model due to
its lack of regional granularity). In some specifications we find zero impact, because in
those regressions we find that the direct inflation effects of global factory activity
depend solely on domestic manufacturing trends.' The mixed evidence on the inflation
effects may in part reflect the tendency for periods of industrial output strength to also
exhibit an expansion in manufacturing capacity: we find a +2.9% average annualized
pace in these episodes since 1985, 1.2pp above average (based on manufacturing
capacity in the industrial production statistics). Such a supply tailwind would limit any
upward pressure on goods prices from strong consumer demand (to the extent that that
generated the manufacturing upcycle in the first place).

Implications for the US Outlook

The rising probability of strong growth in foreign manufacturing activity increases our
conviction in our above-consensus US growth forecast for the year: +2.5% on a Q4/Q4
basis, compared to consensus of +1.4%. We also note the possibility of upside to our
forecast in the event that the magnitude of foreign manufacturing reacceleration
approaches or exceeds 5pp (not our base case). In that outcome, the decline in wage
growth could be somewhat less pronounced than we currently forecast (3.5%
sequentially by yearend).

Our results caution against expecting a significant impact on core inflation from
rebounding foreign factory activity unless we see evidence that strong growth more
generally begins to reverse the progress achieved on labor market rebalancing.
Fortunately, the continued labor supply tailwind from elevated immigration argues for a
smallerthan-usual risk of such an outcome.

Spencer Hill

Jessica Rindels

% On the other hand, because we are controlling for the unemployment rate in the prior period, inflation
could receive a second-round boost from faster job growth—this would be additive to the above estimates.
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Appendix

Exhibit 11: Impact of Foreign Manufacturing Activity on Economic Performance in the State-Level Cross-Section

Impact on Economic Growth Impact on Wage Growth Impact on Inflation
Change in
Change in Change in AHE Manufacturing  Manufacturing AHE Change in CPI
Annual GDP Payroll Growth, Unemployment Rate, Average Hourly Growth, Average Hourly Growth, Core CPI, Inflation,
Growth Q/Q Annual Rate  Q/Q Not Annualized Earnings, Y/Y  Q/Q Not Annualized  Earnings, Y/Y  Q/Q Not Annualized YIY Q/Q Not Annualized
Intercept 8.2131** 2.6726"* 0.3402*** -0.3205* 4.0316*** 1.0963** 0.4395 5.7403** -0.2686***
Foreign Manufacturing Production, ek o *x
Q/Q AR -0.0637° 0.0625' 0.0167 0.0237°
Interaction with State-Level 08175 02679 0.0093 0.0450
Manufacturing Share
Q-1 0.1302*** 0.0097 -0.0105 0.0371 0.0289 0.0241**
Interaction Term -0.2883** 0.5465** -0.1066*** -0.0430 0.1554 -0.1593**
Q-2 0.0815*** 0.0582*** -0.0011 -0.0966 -0.0138
Interaction Term -0.2299* -0.3252*** 0.0360*** 0.4647 0.0509
Q-3 -0.0242 0.0011 0.0047** 0.1002 -0.0070
Interaction Term -0.3350*** -0.1461 0.0139 -0.4007 0.0288
US Manufacturing GDP Y/Y, -0.1044** -0.0092 -0.0092*** -0.0321 0.0440 0.0336 0.0539 -0.0390** 00118
Two Quarters Ago
Interaction with State-Level 14736 0.1419 0.0137 0.1274 -0.1735 -0.2241 -0.2519 0.2534% 0.1302*
Manufacturing Share
State Unemployment Rate, 4QMA, g 47gge+ 01976 -0.0609"* 0.0355 -0.2714m -0.0780 -0.0863 -0.4635" 0.0162
Previous Quarter
Sample Period 1964-2022" 1950-2023"* 1967-2023" 2008-2023" 2008-2023" 2007-2023* 2007-2023* 1985-2023" 1985-2023"
Observations 8,400 8,600 8,600 2,400 2,400 2,550 2,500 2,624 2,602
State Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Time Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes

AExcludes 2008-09 and 2020-21

Note: Asterisks show statistical significance: * p < 0.1, ** p < 0.5, *** p < 0.01; key coefficients highlighted

Note: Interaction terms reflect prior-quarter manufacturing shares
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THE US ECONOMIC AND FINANCIAL OUTLOOK
(% change on previous period, annualized, except where noted)

2022 2023 2024 2025 2026 2027 2023 2024
(f) (U] () () (U] Q2 Q3 Q4 Q1 Q2 Q3 Q4
OUTPUT AND SPENDING
Real GDP 1.9 25 28 22 20 2.0 2.2 21 4.9 34 25 24 2.7 2.4
Real GDP (annual=Q4/Q4, quarterly=yoy) 0.7 31 25 2. 29 2.0 1.7 24 29 31 3.2 3.3 2.8 2.5
Consumer Expenditures 25 2.2 2.5 2.3 2.0 2.0 3.8 0.8 31 33 2.4 2.3 2.5 2.5
Residential Fixed Investment -9.0 -10.6 5.8 3.4 3.0 2.4 -5.3 -2.2 6.7 2.8 12.1 4.0 5.0 4.0
Business Fixed Investment 5.2 4.5 2.9 3.6 3.8 36 5.7 7.4 15 3.8 1.9 3.1 2.8 35
Structures -2.1 13.2 4.2 -0.3 29 3.0 30.3 16.1 11.2 10.9 0.8 2.0 -3.0 -3.5
Equipment 5.2 -0.3 1.7 5.5 3.8 3.2 -4.1 7.7 4.4 -1.1 1.5 3.3 5.0 7.0
Intellectual Property Products 9.1 4.5 3.4 4.1 4.3 4.5 3.8 27 1.8 43 2.8 35 4.3 4.5
Federal Government -2.8 4.2 1.5 0.0 0.0 0.0 5.2 11 71 24 0.6 0.0 0.0 0.0
State & Local Government 0.2 4.0 3.4 1.1 1.0 1.0 4.6 4.7 5.0 6.0 2.6 3.0 1.0 1.0
Net Exports ($bn, '17) -1,051 -928 -946 -979 -994 -984 -935 -928 -931 -919 -943 -944 -946 -953
Inventory Investment ($bn, '17) 128 44 71 78 60 60 27 15 78 55 62 60 80 82
Industrial Production, Mfg. 2.7 -0.6 1.9 3.6 518} 33 -0.3 0.4 -0.5 -0.8 3.4 3.2 3.7 39
HOUSING MARKET
Housing Starts (units, thous) 1,551 1,423 1,469 1,540 1,584 1,590 1,385 1,450 1,371 1,485 1,425 1,457 1,483 1,511
New Home Sales (units, thous) 637 667 787 840 848 885 638 691 693 644 746 777 807 818
Existing Home Sales (units, thous) 5,087 4,101 4,177 4,631 4,706 4,907 4,317 4,187 4,020 3,880 3932 4,132 4,257 4,386
Case-Shiller Home Prices (%yoy)* 7.5 5.6 5.5 4.4 4.9 4.9 23 -0.2 25 5.6 7.6 7.4 6.4 55
INFLATION (% ch, yrlyr)
Consumer Price Index (CPI)** 6.4 33 29 2.3 22 2.2 5.7 4.0 3.6 3.2 3.2 34 3.1 2.9
Core CPI ** 5.7 3.9 3.1 2.3 2.3 2.3 55 5.2 4.4 4.0 3.8 35 34 32
Core PCE** T 4.9 29 2.5 2.0 2.0 2.0 4.8 4.6 3.8 3.2 2.8 2.5 2.5 2.4
LABOR MARKET
Unemployment Rate (%)" 3.5 3.7 3.8 37 3.6 3.6 3.5 3.6 3.8 3.7 3.8 3.8 3.8 3.8
U6 Underemployment Rate (%)* 6.5 71 7.3 7.0 6.9 6.9 6.7 6.9 7.0 71 7.3 7.3 7.3 7.3
Payrolls (thous, monthly rate) 377 251 188 94 75 75 305 274 213 212 276 175 150 150
Employment-Population Ratio (%)* 60.1 60.1 60.2 60.1 60.0 59.8 60.4 60.3 60.4 60.1 60.3 60.3 60.2 60.2
Labor Force Participation Rate (%)* 62.3 62.5 62.6 62.4 62.2 62.0 62.6 62.6 62.8 62.5 62.7 62.7 62.6 62.6
Average Hourly Earnings (%yoy) 5.4 4.5 4.0 3.5 3.2 3.2 4.6 4.6 4.5 43 4.2 4.1 4.0 3.9
GOVERNMENT FINANCE
Federal Budget (FY, $bn) -1,376 -1,695 -1,700 -1,900 -1,900 -2,050 - - - - - - - -
FINANCIAL INDICATORS
FF Target Range (Bottom-Top, %)* 4.25-45 5.25-55 4.75-5 3754 325-35 32535 4.75-5 5525 5.25-5.5 5.25-5.5 | 5.25-5.5 525-55 5525 4.75-5
10-Year Treasury Note? 3.88 3.88 4.25 4.10 4.10 4.10 3.48 3.81 4.59 3.88 4.20 4.30 4.25 4.25
Euro (€/$)" 1.07 1.1 1.11 1.15 1.15 1.15 1.09 1.09 1.06 1.1 1.08 1.08 1.10 1.11
Yen ($/¥)% 132 141 148 130 125 120 133 144 149 141 151 155 150 148

* Weighted average of metro-level HPIs for 381 metro cities where the weights are dollar values of housing stock reported in the American Community Survey. Annual numbers are Q4/Q4.
** Annual inflation numbers are December year-on-year values. Quarterly values are Q4/Q4.
1 PCE = Personal consumption expenditures. * Denotes end of period.

Note: Published figures in bold.

Source: Goldman Sachs Global Investment Research
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