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Farmland Markets: Interesingtimes indeed

Purpose: $6.000 -
Aldentify factors that led to
the recent massive increases in ~ *>*"
values and rental rates. 54,000

Alnterpret current and future macro
market events, and future impacts. $3.000-

ADiscuss what is new, what is the

Average of US Cropland Values ($/acre)

$2,000 -
same, and what is still unknown
In farmland markets? $1,000 -
AReview results of
PO A
Survey of Farmland Managers 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

X ILLINOIS
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TheUsual Suspects, and Some New Actors

ACommodity/Ins. Prices ACarbon/Climate/Conservation
Alnterest rates/spreads AConsumer preferences for food attribute

Alnflation now/future prospects APandemic impactstructuralresponse(?)

Alnternational trade/conflicts  ACrop Insurance changes/conservation ti
APolicy and Farm Bill focus AAlternative investment characteristics

ATechnology innovations AROW Demand expansion and
demographic patterns through time

T ILLINOIS farmdoc



NAST |1 A302NE 2F ¢AYS

Alncreasedcommodity andinput prices, longterm
demand growth and world incomes.

ExUS drivers for US asset values? How will these register?

AMassive support and fiscal stimulus payments, changing
food preferences, and interest rate market interventions
at unprecedented scalecti 2 AV TAY A U.eé | YV

Length of continued intervention? -
IRA, and more election year spends = }

X ILLINOIS



NAST |1 A302NE 2F ¢AYS

Alnflation in Ag input prices, and energy remain, but debate about
Gf ' YRAY3IE AYFElLIUAZ2ZY NBYFAYyAOD |
-Fed and ROW ability to manage growth, Central bank coordination?

AChanged (?) policy targets and priorities; low concern about spendinc
EceA SNIIAOS LI éYSyidas GLIN OGAOSE Ay
ALY GSNBald wkasSa gao /LI wlhiaSa |y
-Farmland as an asset class, institutional role,
buying appreciation instead of multiples of income

T ILLINOIS farmdoc



Farmland % Increasé&sidyear USDA estimates)
Cropland %Price Change 26200122

2022/2021 change

I 24.47%

6.03%




Farmland % Increas&8SDA ¥ear estimates)
Cropland %Price Change 2620P2

2022/2020 change

I 41.83%

6.98%

© GeaoNames Microsoft TomTom



Federal Reserve Bank of Chicadgletter August 2022 DavidOppedahl
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April 1, 2022 July:1,2021

(0] 10)

July 1,2022 July: 12022
lllinois 0 +18
Indiana +1 +25

lowa +4 +26
Michigan * *

Wisconsin cl +13

A
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— MI

IN
—1 +1
+19 +25

=
Top: April 1, 2022 to July 1, 2022
Bottom: July 1, 2021 to July 1, 2022
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Farm Credit lllinois up 28% (August 2022)
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Farmland Value Benchmark Study Results
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Cropland Values in $/acre for selected states

$10,000 -
$9,000 - —lllinois
$8,000 + —Indiana
$7,000 - -=|0OWa

$6,000 - —\iNnNnesota |
$5,000 - —=Nebraska — /
s
$4,000 - / /
$3,000 - '
$2,000 '

$1,000

$O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
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Farmland Prices relative to 1991

800% -
700% -
600% - Pacific West
Corn Belt
Lake
500% - =
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400% - Pacific Northwest
: Appalachia
_ ' Delta
__— Southeast
300% - -~ Northeast
200% -
100% 1 1 1 1 1 1 1
1991 2016 2021
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Farmland Returns by region (NCREIF 4Q rollin

National Council of Real Estate Investment Fiduciaries

L] n I I L]
1,300 properties, $14.6 Billion
NCREIF Farmland Property Index All Farmland NCREIF Farmland Property Index Permanent Cropland NCREIF Farmland Property Index Annual Cropland
Pacific Northwest

Pacific Northwest Motr Mauntain
ountain Mounl
» I Northern Plains

Pacific Northwes!
Northeast

Mountain
- Northern Plains.
~ 2 Northeast

Northern Pt
Lo e i pialing Northeast X
. \ | Lake States i Lake States
4 e e Q‘ Com Belt delles | o Belt

Total Market Volue { : =l Total Morket Value Total Market Value:
$5,732,413,901.00 Other $8,867,351,378.00

Other $14,599,765,279.00 Other

Appalachian }
FILTER BY PROPERTY TYPE

Appalachian Appalachion
FILTER BY PROPERTY TYPE FILTER 8Y PROPERTY TYPE
Pacific Pacific Pacific .
West N West West [ |
Southeast Southeast Southeast d
Southern Plains Data yoles Southern Plains Delic Skies Southern Plains Delta States
1.51% 3.80% 2.63% 1.45% 0.38% 2.51% 0.07% 0.53% i 2.25% 4.65% 4.36% 2.05% o
9.71% 3.51% 13.95%
3Q2021 4Q2021 1Q2022 2Q2022 3Q2021 4Q2021 1Q2022 2Q2022 3Q2021 4Q2021 12022 2Q2022
NCREIF Farmland Property Index Lake States — All NCREIF Farmland Property Index Corn Belt — Annual (All) REIF Farmland Property Index Delta States — Annual (All)
Pacific Northwest Pacific Northwest Pacific Narthwest
Mountain A Mountain Northern Ploins Mountain A
> Northern Plains & By o 5 . 3 Northern Plains
T Loke Siotes T oneas! lake Stotes e i g BT
Com Belt Corn Belt
- Total Market Value - Total Market Value: Total Market Value:
Other $598,091,036.00 Other $1,748,040,285.00 Other $2,780,313,606.00
Appalachian Appalachian Appalachian
o FILTER BY PROPERTY TYPE i S R BY PROPERTY TYPE
acific acific 4 I acific
West West West
Southeas! 5 Southeast Southeast 4 o
Southern Plains ReRL e Seaer Plaie Delta States e Delia States
1.50% 9.42% 3.31% 1.35% o 4.14% 8.05% 9.26% 3.06% & 2.32% 4.42% 3.95% 2.23% o
16.29% 26.70% 13.54%
3Q2021 4Q2021 1Q2022 2Q2022 3Q@2021 4Q2021 1Q2022 2Q2022

3Q2021 4Q2021 1Q2022 2Q2022



NCREIF Farmland Property Index

2nd Quarter 2022

Pacific Northwest :
. B Mountain

J Northern Plains
Northeast
= - Lake States
’ | .- ‘V.C()m 2

Total Market Value:
$14,599,765,279.00

Pacific FILTER BY PROPERTY TYPE

West

Southeast Permanent Annual

Cropland Cropland

Delta States
Southern Plains

1.51% 3.80% 2.63% 1.45% 9.71%

3Q2021 4Q2021 1Q2022 2Q2022 2022 ANNUAL TOTAL



Pacific Northwest :
- Mountain

L j Northern Plains ey
- Lake States s ’
N V Corn Belt “
- Sggy™
” Other
h Appalachian

Pacific '
= ‘
Southeast
Southern Plains Dl
0.38% 2.51% 0.07% 0.53%
3Q2021 4Q2021 1Q2022 2Q2022

NCREIF Farmland Property Index

2nd Quarter 2022

Total Market Value:
$5,732,413,901.00

FILTER BY PROPERTY TYPE

Permanent Annual
All
Cropland Cropland

3.51%

2022 ANNUAL TOTAL



NCREIF Farmland Property Index
Mountain

Northern Plains T
~ . - Lake States *
: : e ~ Corn Belt “‘

-‘ (ﬂ Total Market Value:
Other
- .‘ $8,867,351,378.00
Appalachian

R
Southeast Al Permanent Annual
Cropland Cropland

Delta States

Pacific Nohwest

2nd Quarter 2022

Southern Plains

2.25% 4.65% 4.36% 2.05% 13.95%

3Q2021 4Q2021 1Q2022 2Q2022 2022 ANNUAL TOTAL



NCREIF Farmland Property Ind
Lake States ALL

2nd Quarter 2022 Total Market Value: $598,091,036

1.50% 9.42% 3.31% 1.35% 16.29%

3Q2021 4Q2021 1Q2022 2Q2022 2022 ANNUAL TOTAL

Corn Beltc Annual Cropland
2nd Quarter 2022 Total Market Value: $1,748,040,285

4.14% 8.05% 9.26% 3.06% 26.70%

3Q2021 4Q2021 1Q2022 2Q2022 2022 ANNUAL TOTAL

Delta Statesc Annual Cropland
2nd Quarter 2022 Total Market Value: $2,780,313,606

2.32% 4.42% 3.95% 2.23% 13.54%

3Q2021 4Q2021 1Q2022 2Q2022 2022 ANNUAL TOTAL




Inflation and Interest Rate Relationshigsi 2 y k m«

FRED NA/‘/J — Consumer Price Index for All Urban Consumers: All Items in U.S. City Average
— Market Yield on U.S. Treasury Securities at 10-Year Constant Maturity, Quoted on an Investment Basis

17.5

15.0

12.5
10-Year Treasury

10.0 Constant Maturity Rate

7.5
5.0

2 Consumer Price Index for All Urban

Consumers: All items in U.S. City Average
0.0 ¥

Percent Change from Year Ago , Percent

-2.5

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

F3

Shaded areas indicate U.S. recessions. Sources: BLS; Board of Governors fred.stlouisfed.org ad



Consumer Price Index Components”

m Food & Beverages (15.157%)

M Housing (42.385%)

m Apparel (2.663%)

M Transportation (15.738%)

B Medical Care (8.870%)

Recreation (5.797%)

® Education & Communication (6.810%)

" Other Goods & Services (3.159%)

2.7% *Note: Offical weights are to 3 decimal place

~ Source: BLS; The most recent annual reweighting was in December 2020

T ILLINOIS farmdoc



Fed Balance Sheet through 9/14/2¢bmillions)

2008 2010 2012 2014 2016 2018 2020 2022

I o FAVERY) 2015 2020
< i >

Bl Total Assets (In millions of dollars)

Bl Securities Held Outright (In millions of dollars)

Bl All Liquidity Facilities* (In millions of dollars)

Ml Support for Specific Institutions** (In millions of dollars)



Do you expect inflation for the
next 2 years to:

O Exceed 6% inflation/year

O Average 46% inflation/year
O Average 24% inflation/year
O Average 62% inflation/year

O Be negative (experience deflation)

Platinum Sponsors
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Farmland returns and farmland returns minus inflation (spread)

30.0%
25.0%
20.0%
15.0%
10.0%
5.0%
0.0%
-5.0%
-10.0%

1970
1972
1974

Decade

US Ag 32 States

CPI Spread

1976
1978
1980
1982

Farmland to
CPI Spread

1970 to 1979 11.1%
1980 to 1989 1.5%
1990 to 1999 6.7%
2000 to 2009 7.7%
2010 to 2019 4.9%
1970 to 2022f 6.2%

X ILLINOIS

1984

1986
1988
1990
1992
1994
1996
1998
2000
2002
2004
2006
2008
2010
2012
2014
2016
2018
2020
2022

A Farmland returns have beeremarkably stablewith positive alpha
A Perfect Storm in 1980s still relatively good performance
A Low volatility annual returns appreciation positive except 1980s

A Positive Inflation effect has beemcredibly reliable

farmdoc



Farmland Returns in Context

Annual Ave. Standard Coefficient US Ag 32 States Minimum Maximum
Asset/Index Return Deviation  of Variation  Correlation Return Return
-------------- 1990 - 2022--------------
US Ag 32 States 8.5% 3.6% 0.42 1.00 -1.2% 19.0%
lllinois 9.3% 5.5% 0.59 0.80 0.8% 26.0%
lowa 10.9% 7.3% 0.67 0.64 -5.3% 24.9%
Indiana 9.1% 4.9% 0.54 0.64 -1.0% 22.0%
Minnesota 10.7% 5.5% 0.51 0.78 -1.8% 20.3%
California 8.3% 5.0% 0.60 0.55 2.5% 30.7%
Washington 12.1% 3.6% 0.30 0.45 5.4% 24.1%
Oregon 11.1% 4.8% 0.43 0.56 -1.6% 23.5%
Kansas oo A0d% 6.8% 068 ... 069 ... ~4.6% . 24.4%
-------------- 1990 - 2021--------------
TCM10Y 4.30% 2.0% 0.47 0.28 0.9% 8.6%
S&P500 8.13% 16.7% 2.06 -0.14 -48.6% 29.3%
CompositeREITS 9.94% 18.3% 1.85 -0.13 -47.5% 33.7%
Gold 4.72% 13.9% 2.94 0.06 -31.9% 27.7%
PPI 2.43% 5.0% 2.07 0.14 -7.4% 20.5%
CPI 2.48% 1.3% 0.53 0.24 0.1% 6.7%
X ILLINOIS Source: USDA, TIAA Center for Farmland Research MSCI, FRED, NAREIT, London Bullion Markébfisoplat®rBureau of Labor Statistics (BLS). farmdoc



U.S. Ag Returnscorrelation by rolling period intervals

corporate | U.S. listed| European U.S.
real estate| equities | equities

Roll
Iength Gold

65.3%  59.6%  29.9%  151% = 92%  -12.7%  22.7%  -24.7%
703%  70.0%  31.6%  16.2%  10.5% = -11.8%  -19.7%  -23.9%
75.7%  714%  38.8%  17.1% = 121%  -11.8% -186%  -27.8%
80.4%  72.3%  456%  18.6%  14.3%  -145%  -20.6%  -35.5%
84.0%  729%  523% = 20.9% = 17.1%  -154%  -21.9%  -41.1%
B sc2%  726%  575%  235%  202% @ -13.8%  -21.1%  -46.9%
87.4%  721% = 60.3% = 26.3%  23.6% = -155%  -20.3%  -52.2%
BER s69%  716%  60.1%  295% @ 27.4%  -17.4%  -18.7%  -55.2%
BEl s57%  711% 57.7% 33.0%  321%  -13.1%  21.3%  -54.3%
86.3%  70.6%  549%  37.1%  36.6% = -88%  -21.7%  -52.5%

I ILLINOIS farmdoc




Yield Curve 2008 August 2022 (weekly)

A Credit easing eventsince
2008 and start of pandemic

6

| —__ Sept. 19, 2008
A Natural Multiple > S

: : 5
expansmn/contractlons

4.5

March 2020

4
3.5

A Massive stimulus ontop is a &

somewhat different effect 2

S 25

A Fed Purchases from Treas. t&
manage interest rates 15
1
A Forward Inflation forecasts =~ ©°°
seem to drive Fed + hope 2

A B/S debate settling on slow
reduction

IMPACT ON REAL ESTATE?

)
bOy \?0)'

Recent FOMC Rakekes|cuts PPsmlhene oy . %, ™ 0%,

»
7‘1P 7?;« 3y

(12/15, 12/16, 3/17, 6/17, 12/17, 3/18, 6/18, 9/18, 12/1819, 9/19, 10/19,3/20, 3/20,3/20, 3/22, 4/22,6/22, 7/22, 9/22 .)



Expected future rates, and the discount rate for Ag
US Treasury Yield Curves

4.5
4
P ---8/17/2022
:\? 3.5 ,i' ------ L —.
g o —1/4/2019
% 3 ”i [
T
g 2
= - ——1/1/2021
E 1> /
g: 1 —1/7/2022
0.5 /
0 T T T T T T T T T T T T T T T T T T T T T T 1
M 3M eM 1y 2y 3y 5Y 7Y 10Y 15Y 20Y 30Y
Term to Maturity
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Fed discount rate and vote patterns (to 9/21/22)
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What will interest rates on
long term fixed rate farm mortgage loan
be In one year:

O Over 7%
O 6-7%

O 5-6%

O 4-5%

O Under 4%

latinum Sponsors
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Balance Sheet of Ag SecterUS

Table 1. Selected Balance Sheet Characteristics of US Agricultural Sector

1970 1980 1990 2000 2010 2017 2019 2021
($ millions, except ratios - source ERS-USDA)

Farm Assets 278,823 1,000,422 840,609 1,203,215 2,170,832 | 3,005,945 3,075,156 3,263,517
Real Estate 202,418 782,820 619,149 946,428 1,660,114 | 2,469,495 2,545,996 2,693,380
Non Real Estate 76,405 217,602 221,459 256,787 510,718 536,450 529,160 570,137

Farm Debt 48,501 162,432 131,116 163,930 278,931 390,425 419,691 454,111
Real Estate 27,238 85,272 67,633 84,724 154,065 236,243 267,937 301,705
Non Real Estate 21,263 77,160 63,483 79,206 124,865 154,182 151,754 152,405

Equity 230,322 837,990 709,493 1,039,285 1,891,902 | 2,615,520 2,655,465 2,809,406

Selected Indicators
Debt/Equity 21.1% 19.4% 18.5% 15.8% 14.7% 15.0% 15.8% 16.2%
Debt/Assets 17.4% 16.2% 15.6% 13.6% 12.8% 13.0% 13.6% 13.9%
Real Estate/Equity 87.9% 93.4% 87.3% 91.1% 87.7% 95.0% 96.0% 95.9%
Real Estate/Assets 72.6% 78.2% 73.7% 78.7% 76.5% 82.2% 82.8% 82.5%
Real Estate D/Tota 56.2% 52.5% 51.6% 51.7% 55.2% 60.5% 63.8% 66.4%

X ILLINOIS farmdoc
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Projected Prices, Harvest Prices, and Volatilies, Corn and Soybeans, SCD 3/15 (RMA)

Corn 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Proj Price 6.01 568 565 462 415 38 396 396 400 388 458 590
Harvest Price 6.32 750 439 349 383 349 349 368 390 399 537
Volatility 029 022 020 019 021 017 019 0415 015 015 0.23 0.23

Soybeans
Proj Price 13.49 1255 1287 11.36 9.73 885 10.19 10.16 954 9.17 11.87 14.23
Harvest Price 12.14 1539 1287 965 891 975 975 860 9.25 1055 12.30
Volatility 0.23 018 0.17 013 0.16 012 0.16 014 0.12 012 019 0.9

A ForwardMarket Prices maintaining reasonable levels, insurance forwards similar.
A Input expenses (especially fertilizer and energy) dramatically higher, but slowing
A Demand Expansion thesis for Rest of World (ROW) positive but uncertain

A Export demand growth also dependent on strength of the dollar

T ILLINOIS farmdoc
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Probability of Prices at Expiration

50% '~ Probability Price at
Below Expiration
40%
= 5% $5.64
T s0n 15% $6.06
Q
o 25% $6.33
o - 0y
-% 20% 35% $6.55
°
0,
- 45% $6.76
/ 50% $6.86
09 =’ 0
0 d g r 3 55% $6.97
S £ & 65% $7.18
75% §7.44
85% 7.77
Enter Price to Evaluate: S 5.90| 3
95% $8.35

The implied distribution indicates that there is a 10.26% probability that the price will be below $5.90 at expiration.

Accessed on September 20, 2022, 09:25 PM.
T ILLINOIS https://fd -tools.ncsa.illinois.edu/pricedistribution farmdoc
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Probability of Prices at Expiration

40% | Probability Price at
Below Expiration
2 30% 5% $13.10
£ )
3 15% $13.68
% 20% 25% $14.04
>
2 35% $14.34
o] ,
x 10% / 45% $14.61
50% $14.74
0% = .
2 $ > & & o 55% $14.88
N N v N> R’ N
% s % e < e 65% $15.16
75% $15.48
85% 15.88
Enter Price to Evaluate: S 14.23 °
95% $16.60

The implied distribution indicates that there is a 31.14% probability that the price will be below $14.23 at expiration.

Accessed on September 20, 2022, 09:27 PM.

T ILLINOIS https://fd -tools.ncsa.illinois.edu/pricedistribution farmdoc



What About the Strengthdhe5 2 f f B 8K BPBD P& G Qa &

— (Brazilian Reals to U.S. Dollar Spot Exchange Rate), 2020-01-06=100

— (Canadian Dollars to U.S. Dollar Spot Exchange Rate), 2020-01-06=100 A 1/6/2020 = 100

= (1/U.S. Dollars to U.K. Pound Sterling Spot Exchange Rate), 2020-01-06=100 i i ini

= (1/U.S. Dollars to Euro Spot Exchange Rate), 2020-01-06=100 A Strength of tradmg re_Iatlonshlp |mp9rtant )

— (Mexican Pesos to U.S. Dollar Spot Exchange Rate), 2020-01-06=100 A Balance of trade ag is rare category: exports > imports

= (Chinese Yuan Renminbi to U.S. Dollar Spot Exchange Rate), 2020-01-06=100

AP,
WWJ\ v W\va

UK Poun \,WMAMJLMJ\AJM de

ﬁ ¢ é N M"‘hﬂ Canada .

2019-05 2019-09 2020-01 2020-05 2020-09 2021-01 2021-05 2021-09 2022-01 2022-05
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Key policy iIssues impacting Ag assets

Alnflation or stagflation? Term structure resolution and productivit
growth interactiong (note: USroductivityhasnot returned
FOMC stance becoming forced, world markets coordinated/integrated
CSR . FflFIyOS aKSSi @gao aiagz201 YI NJ

AAg Policy impacts and changing emphasis of US Federal policy

Untethered spending in noetraditional titles and direct interventions
G/ EAYLFGSE & LINRPE@ F2NJ LI &8YSyid f

ADemand for commodities in ROW increasing, strength of dollar a
trade conflicts dampen effect. Massive caloric expansion will occ

T ILLINOIS farmdoc



India

China

Nigeria
United States

o | 1,447,026,430

1,064,994,091

732,941,064

433,853,778

(& 403,102,873

i~ 362,030,847
320,782,535

294,392,843

#” 285,651,500

-

« Africa: 4,280,127,131
Pakistan

DR Congo
Indonesia

Ethiopia

Tanzania

Egypt
Angola

224.735113 « America: 1,170,881,49
188,282,873

Yo 3 180,682,892
164,947,134

151,393,170 ~:
146,327,496

42 247 Source
142,382,287\ 114 Population- History & Projection (182@100)

- Europe: 629,562,56
Brazil

* Oceania: 74,915,610

Niger

Bangladesh

Philippines

Sudan

Mexico 141,510,020  https:// www.youtube.com’ watch?w=la5h_TZsfM , o . > [ )
Uganda E 136,784,842 K e
Russia [ gy 126,142,663 ’ T
Kenya [ 125,423,834 _ v

6

World Population: 10,875,393,720



As income improves,
As income improves,
As income improves,
As income improves,

life expectancy goes up
demand for calories goes up
guality of diet goes up

% of income on food declines

ROW standard of living remains key driver

Daily per capita supply of calories vs. GDP per capita, 2018 Caryord
Daily per capita supply of calories is measured in kilocalories per person per day. Gross domestic product (GDP) per
capita is measured in constant international-$, which adjusts for inflation and cross-country price differences.
~United.States M Africa
Jukey  + m Asia
- ltaly éermany B Europe
3,500 kcal i T .Montenegro. o.tg y.. : M North America
eror00c ¢ . Russia ® Wnited Kingdom W Oceania
* aChina ® e ¢ ) Macao, )
é o @ Catvia® Wi M South America
Mexico ¢ o, , Sweden
Kiribati . rany @ 1:48
e Shana ‘V|etnam bl Jaurd . Chile Cyprus S 600M
L e 9 % °
3,000 keal : o Indonesia o - -
&, .Mall Mauritania ° . . * . .Ma_laysia Dots S,Ze(.j by
§' Guinga .,NePai. olaose ngru ) o : Population
r 3 H i - Bermuda
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Life expectancy vs. GDP per capita, 2018

GDP per capita is measured in 2011 international dollars, which corrects for inflation and cross-country price
differences.
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Growth in household income (US $35,000+)
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