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Why fertilizers?

Nitrogen (N) enables plants to grow, develop and reach
full yield potential. Over 100 million tonnes are used
globally each year in the form of urea, ammonium
nitrate, ammonium sulphate and other compounds.

Phosphorus (P) facilitates root development and
improves resistance to drought. Close to 50 million
nutrient tonnes are applied annually in the form of
monoammonium phosphate (MAP), diammonium
phosphate (DAP), triple superphosphates (TSP) and
blends.

Potassium (K) aids photosynthesis, with 40 million
nutrient tonnes applied globally in the form of muriate of
potash (MOP), and sulphate of potash (SOP).




Fertilizer price developments since January 2020
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Why now?

Fertilizers (mineral and organic) are critical to
achieving food security and nutrition goals.

Fertilizer prices soared in 2021-2022 raising concerns
about availability and affordability — and impacts on
yields.

Fertilizer markets subject to geopolitical tensions and
their impacts on energy markets, with natural gas a
key input for fertilizer manufacturing.

Strengthened monitoring and assessment of fertilizer
markets to improve information availability, enhance
market transparency, and inform policy decisions a
key.

FAO and AMIS continue to expand their provision of
market intelligence on fertilizers.




Global Fertilizer production is concentrated in a handful of countries

Production quantities and share of total by country, 2019-2023
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= The potassium (K) market is the most concentrated, with four countries accounting for about 75 percent of all production.

* |n contrast, nitrogen is the most fragmented market, with production and exports present in over 85 percent of countries.

= Still four countries are responsible over 55 percent of all production of urea, the most commoditized of the nitrogen products.

= Phosphate production is also concentrated with four countries accounting for more than 70 percent of all production, determined by
the presence of phosphate rock.



Fertilizer Prices have come down but remain elevated above pre-2021 levels
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In September 2024, fertilizer prices, as presented by a basket of nitrogen, phosphorus, and potassium price series, averaged USD
334/tonne, compared to USD 650/tonne in September 2022.

In September 2024, one tonne of urea was sold for USD 293 (compared to USD 801 in March 2022), one tonne of DAP for USD 577
(compared to USD 1 132 in April 2022), while a tonne of MOP for USD 252 (compared to USD 712 in April 2022).

Different nutrients are influenced by different market fundamentals and trade policies. While Nitrogen and Potassium prices declined
significantly since 2022 peaks, Phosphates remain at an elevated level.




TTF daily price movement, 2021-2024
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Dutch natural gas TTF index, daily price movements, 2021-2024

Energy Markets

Natural gas is the main feedstock to produce ammonia, a
building block for many other mineral fertilizers.

Historically high natural gas prices and volatile energy
markets drove fertilizer prices up in 2021-2022.

Prices of ammonia, urea and di-ammonium phosphate
exceeded USD 1 000/tonne.

Prices have eased in 2023-2024 but remain elevated above
historical averages.

Natural gas price volatility is lower in 2024 to date than 2023,
a fact which favors fertilizer production and supply
predictability.




Fertilizer prices vs global agricultural commodity prices: Global agricultural
markets relatively calm — but uncertainties persist

AC Food Price Index FAO Food Commodity Price Indices - Wh||e international export fOOd priceS have fa”en

2014-2016=100 significantly, high import prices reflect shipping
disruptions in major chokepoints, weak currencies,
etc.

= High retail food prices remain a concern.

= Adverse weather conditions pose heightened risk
to food production in various areas of the world.

= Conflicts and geopolitical tensions, which can have
repercussions on food import demand and create
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Fertilizer Trade

Fertilizer trade volumes contracted 12 percent in 2022 compared to

2021. Global Fertilizer Trade (2019-2024), in volume (million tonnes) and value
. i (USD billi

In value terms, fertilizer trade increased 80 percent on account of nen
higher prices. Lo = o
The trade volume contraction was exacerbated by logistical constraints 160 80
and by export restrictions. . 20
Fertilizer trade rebounded 7 percent in 2023, driven by improved , 120 60
demand as prices lowered and affordability improved. % 100 50 2
As of 2023, fertilizer trade policies were still prevalent in many é 80 0 @
countries = 60 30
In the first 8 months of 2024 trade volumes amounted to 110 million “0 20
tonnes, while trade value totaled USD 42 billion 20 10

. . . e . 0 0
Seasonality and regional patterns make it difficult to project the last 4 B —

months of 2024 in terms of volumes, but Nitrogen and Potash appear
on track to reach 2023 volumes, while Phosphates will likely be lower. Source: GlobalTrade Tracker
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Source: Global Trade Tracker



N and P trade increased by 0.5 Mt and 1 Mt in 2023, while K trade increased by 8 Mt

Nitrogen (N) Phosphates (P) Potash (K)
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= |n 2022 potash trade declined from the 2021 level, mainly due to supply shortfall Potash Exporters “” 'zana_da
brought about by reductions in Belarusian and Russian exports, as well as A :B;T:ri
demand destruction brought about by increased potash prices. \\ lsrael

* Global potash trade increased to 55.7 million in 2023, 17 percent up on 2022 due h - Germany
to increase in imports of key markets like China, Brazil, US and India. - Jordan

= Canada, Russian Federation and Belarus have more 60 percent of global primary = Laos

potash capacity and as such, Canada’s share of global potash trade increased = Spain
significantly in 2021-2022, while Belarus and Russian Federation’s declined. = Chile
= Uzbekistan
= Others

Source: Global Trade Tracker
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Developments in International Fertilizer Markets

FAO and AMIS Work on Monitoring Fertilizer
Markets

= June 2024 FAO Food Outlook feature article on

fertilizer, including a short-term market outlook for
2024/25.

=  AMIS monthly Market Monitor contains section on
fertilizer markets, further expanded in September
2024 issue

= Fertilizer trade tacker and allocation methodology
for Africa developed during the 2022 fertilizer crisis.

June 2024

=  Working in complement to long-standing FAO efforts
such as FAOSTAT.
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Agricultural Market Information System

ENHANCING MARKET TRANSPARENCY AND
POLICY COORDINATIO
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The Market Monitor 15 3
Contents product of the Agricultural
et Market Information System
B > AMIS). It covers international
markets for wheat, maize,
rice and soybeans, giving a
12 synopsis of major market
develonments and the nolicv

In August 2024, global temperatures reached
record highs for the 15th consecutive month.

Favorable rainfall improved wheat prospects in
Australia, while excessive wet weather caused [...]
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Fertilizer outlook

Input prices for manufacturing fertilizers
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Potash and phosphate

Major market developments

Fartilizar markats owverall were mone active compared to the
previous manth. Stronger than expectad mport demand frem
India for retrogen and phosphates was the major driver of de-
mand globally. The supply situation remaing similar to August,
with availahilities particulady tight in phosphate fertilizer mar-
kets, Going nto tha kst quarter of 2024, lartilizer demand &
expected o pick up, further supporting prices.

m Fertilizer input prices. Natural gas prices incraasad in the
United States due to weather-related supply disruptions,
while European prices easad refacting sufficient mentorias
and increasad supply Trom Norway. Tight ammionia availabil-
ity ovarcame subdued demand to support a manth-on-month
ammonia prca increasa. Whils ammona supply kvels noe-
mialized in Trinidad and North Africa, production in Saud Ara-
bia decreased due to technical mantenance. Prices are ax-
pected to hoid due lo upcoming seasonal downstream da-
mand in the US, but easing supply constraints should alleviate
the tightness on the glabal market.

m Nitrogen fertilizer prices. Uraa pricas increasad slightly in
Seplember. Two terdars inguick succession n India wens the
miain drivers of demand in an othenwise quiet market. There
appears to be no movement towards softening urea expart
restrictions in China, which is Bealy 1o keep supply tight, es-
pecially consdening that damand in Brazil and Europs i set
1o seasonally pick up in the fourth quarter.

m Phosphorus fertilizer prices. As with nitrogan, phosphate
markats were drivan by import demand from India and con-

WED per torna tinued limited axports out of China. The outhoak is Tor contin-
0 ued tight markets, as India likely still requires further imports
o meat domestic damand, and ghobal supply remains con-
500 W slrained rafiecting the absence of axports out of China.
500 m Potassium fertilizer prices. Polash pricas wera masily fial
_\\_—-'__‘ in September. Pravious monthls potential supply shock due
A0 o labor desputes in Canacda dd not matenakze, kading to m-
ited impacts on exports for the leading exporter. Elsewhere, a
= IR EEEEEEEEE) rabound of supply out of Belarus and the Russan Fedaration
583 433825373 3 is expectad for the rest of tha year, supporting the cutlosk kor
~ DAP-US = DAP-India well-supplied markets.
= MOP - Brazl = MAP - Brazil
Sep-24 Sep-24 | %change | % change 12manth | 12-month
average | st e, last year high lowe
Ammeria - US [USIVET) 4m 5 - s i SE20 3640
Mistural Gias - US [USDMMEL 22 o1 +8.2 -17.8 az 15
Matural Gis - EL {EURMNMWH) T 1.4 55 27 434 73
e Aurirncrinam Mitrate: (UAN) - France (ELIRAT) 2450 - 2.0 -128 285.0 226
Unea - LS USDVET) 5.0 18 +1.8 -205 am.2 2006
Linea - Braued (USCVMTY 8T 1.4 +1.3 -120 488 140
Di-arnmonium Phasphate [DAP) - India (US0/MT) €200 - +0.8 +.6 8200 5221
Di-ernmonium Phosphate (DAF) - LS (USDVST) 5547 20 18 +5.1 G175 5220
Merio-amimariun Phasphste (MAP) - Bric (LSDMT) -1 25 04 +173 B35 5631
Muriste of Potash (MOP) - B [USDMT) 4217 28 -1 -138 4TE 4075

Source: Own saboration based on Boomberg. Unis: MT = Metric Tonne; 3T = Shor T
“Estiruted wsry svailsls weskly dats (o date.

o MBI = Milion British Themnal Linit

16

Fertilizer outlook
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Fertilizer market developments - Indicators

Fertilizer cost index for selected regions and
commodities
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In Septamiber 2024, all fartilizar cos! indicas remainad signifi-
cantly above their 2018 baseling levels. Fartilizer costs lor whaat
in the EL and maize inthe US remained rangebound in Septam-
ber 2024. Their currant values 40 percant above tha 2018 base-
line shew a clear improvement sompared 1o Saptember 2023,
benefiting fram chaaper prces of nitrogen fartilizars.

Although also rangebound, lerliizer costs for soybeans in Brazil
in Septambar 2024 ware shghity above their Seplember 2023
level, The phosphate component of the fertilizer mix is highear
for soybean than for other crops, so soybean production costs
ara tha moet impacted by the continued firmness on phosphate
markels sinca last year. The fertilizer cost index for rice pro-
duction in China decreased further, reflacting sliding domastic
pricas for nitrogen. This index is below its September 2023 valug
and only 14 parcent above its 2019 basaline,

Fertilizer crop price ratio for selected regions and
commodities

% o 2015 ety averags:

Fertiizer crop price ratios decreased in Saptembear 2024 com-
pared to last month, imphing improved fertilizer aftardability,
mostly on rebounding crop prices. Yel they remained above
therr 2019 average, excep! for the potash-soybean ratio in
Brazi where steady polash pricas weare offsal by firmer soyibaan
prices. However, there is rising concem aboul the affordability
of phasphates, which aceount for an important share of ferlilzer
axpensas lor soybaan,

Nitrogen fertilizers were sightly more affordable for wheat pro-
duction in September in the EL, raflecting a slight rebound in
Rouan wheat prices on the back of stable fertiizer costs. Sim-
Harly, rabounding maize prices made the nitrogendmaize price
ratio maore favourable for US farmers. With declining nitragen
fertiizer costs and rangebound rice prices, the affordability of
Tertiizers improved in Septambear in China,

Fertilizer market developments - Selected leading crop producers

Brazil: The vassal lina up i currently considered adequate for
ritragen over the nexd s weeks, lopping above-average im-
ports on tha January-August 2024 period. Farmers are thus
ot concarned about nitropen availability and buying interest
remained subdued in Septamber. Demand should pick up in
the coming weeks for the Salrinha crop 1o be planted in earky
2025. By contrast, phosphate imports are delayed because
high prices have deterad purchases, creating concerns about
stock levels.

China: Infand prices continusd 1o decrease in Seplember, re-
flacting slow domestic demand. Fertizer imentory s perceived
as sulficient across the supply chain and domestic fartilizar pro-
ducers lower their operating rates. Yet, no magor changes ans
forasean on the curent resticlions on urea and phosphate ex-
ports.

EU: Europaan markels ware quial in September. Fertilizer afl-
fordatilty improved since last year bul remains less favourable
Fertilizer outlook indicators

than belore the price peaks of 2021-2022. This justified cau-
tious buying across the value chain as ghobal pricas firm again,

India: India is at the center of global attantion after issuing wo
urea purchase tendars in an wnusually shor timeframe. This
confirmes strong sales in August and Saptembar on the back of
heavy Monsoon rains supporing ferilizer applications. Details
are awaited on the new subsidy scheme that will be appbed
Trom October 2024 for tha rabi season, with an expacted in-
creasa in phosphate subsidies compared to the previous kharif
SEASON.

US: Tha US markel was seasonnally slow in Saptemibar, with
the exception of ammoni for the tall apphcation seasan. Phos-
phata demand may be mited becawse ol constrarned afford-
ability, while significant 2024 harvests point toward depletion of
S0il nutrients.

Thiss peges prronicess ety inclicators e fertlizer rrekets with ernphesis on selested kading erop producens. |t covers the evlution of feizers costs ard reatve
pricing compansd b crop prices, &= well as a summany of maor develaprents on ferfilizer markets for @ ssiected ot of ksding crop producers.
Tve beschogrenard resless, anvibatsle ot AMIS websibe, spiin the rationle, canstruction, inberpretation snd Ernitaiors af e (e e ot oo and the ol crop

frice rafi indesc.

N\ W17
AMIS




Fertilizer cost index

« The index aims to monitor the evolution of fertilizer costs per hectare depending on the crop, in selected
leading crop producing countries.

« For each country-crop combination, fertilizer costs are obtained by linking selected fertilizer prices at either
import or retail level (depending on data availability), with corresponding country-specific application rates
by nutrient.

>Y
N

» Cost of fertilizers for crop (USD/ha) = Price of Nitrogen fertilizer/ [N]*N rate + Price of Phosphate
fertilizer/[P]*P rate + Price of Potash fertilizer/[K]*K rate (USD/t) / (Unit/t) * (Unit/ha)

» Historical application rates as per IFA

» Fertilizer prices available for AMIS leading crop producers

» Choice of fertilizer type, benchmark from data available (source: CRU)

» Monthly index: Indexation to compute different crop-country sets — basis 100 = 2019 average.

AMIS Crop

Limitations: Wheat EU

» Application rates as fixed parameter Soybean Brazil
.- Maize USA

* Neglects N content of phosphate fertilizer c— .



Fertilizer cost index
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AMIS Fertilizer Cost Index
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Fertilizer cost index

AMIS Fertilizer Cost Index - Leading crop producers
Evolution of cost of N+P+K fertilizer per hectare, compared to 2019 average

>Y
N

180%

160%

140%

120%

100% — =m=mmmmmmm = e

80%

60%
N =« 1D O &N O O < 00 «« 1" 00 N N « g« 0 NN O O OO N =« 1n 0 N 1N O
@ N Q@ 9 Q@ g @ 4 g o g Q@ g4 9 g Q < Q o @ 94 4 9 q 9 qg 9
Q O O O =« = = AN N «d oS &N o 0O 00 & g N N o n 0w O N N 0O 0 O O
@ Q@ « 9 o o <9 <94 4 0 Q0 Q@ Q@ Q9 9 Q Q9 @ Q@ 9 9 9 9 Q9 9 9 9 9
Mnm MmO MmO MmO o OO oHh on 0NN 9§ 5 9 9§ 9§ 9 8§ 9 7 7 8§ 9 9 9 9 975 O O <
AN AN AN AN AN AN AN AN N &N AN NN N AN N NN NN NN NN NN
O O O O O O O O O O O O O 0O O O 0o 0o o o o o o o o o o o
AN AN &N &N AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN NN NN NN NN N

2023 2024

Average of USA Maize Cost Index basis = 2019
Average of Brazil Soybean Cost Index Basis=2019

Average of EU Wheat Cost Index basis =2019 using UAN
Average of China Rice Cost Index basis = 2019

----- Average of 2019 basis



Fertilizer—crop price ratio
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« The index aims to monitor the evolution of fertilizer costs per hectare depending on the crop, in selected leading
crop producing countries. For each country-crop combination, fertilizer costs are obtained by linking selected
fertilizer prices at either import or retail level (depending on data availability), with corresponding country-specific
application rates by nutrient.

Fertilizer-crop price ratio = price of fertilizer / price of crop

* The higher the ratio, the most expensive the fertilizer compared to the selling price of crops =
affordability deteriorates

* This indicator is commonly used in the fertilizer industry

* Fertilizer and crop prices converted to same currency

e Choice of sets consistent with the Fertilizer cost index

 Monthly index: Indexation to compute different fertilizer-crop-country sets — choice of basis 100 = 2019

daverage AMIS Crop Geography Fertilizer
Wheat EU UAN
 Limitations: Soybean Brazil MOP
- Currently using monthly values for crop prices Maize USA Urea
Rice China Urea




Fertilizer—crop price ratio
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Fertilizer/crop price index
Index basis 100 = 2019
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Fertilizer—crop price ratio NG

Price ratio fertilizer / crop - Leading crop producers
Evolution of ratio between fertilizer and crop prices, compared to 2019 average
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Fertilizer prices
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Fertilizers volatility
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Volatility

Fertilizers Volatility
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Fertilizer series 2

AMIS

Crop and Fertilizer calendar

AMIS Crop and Fertilizer trade calendar - Selected leading producera

AMIS fertilizer series

#2/2024

Production of mineral fertilizers
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Short term outlook

Nitrogen supply sufficient, with natural gas prices
significantly less volatile — but still an upside risk, particularly
for production in Europe. Demand-wise, Europe slow to buy
urea and nitrates for the 2024-2025 season partly on account RISKS AND UNCERTAINTIES
of weather delays and is expected to step in to cover its needs

. . , Developments on the
before spring. Low stocks in India.

agricultural commodity
markets

Developments on the
energy markets
Geopolitical risks

Phosphates supply remains strained, with overlapping plant
maintenance amidst robust demand in India. Many countries
prioritize domestic market.

Potassium supply is ample, with trade in 2024 slated to

surpass 2023 levels. New capacity additions in Laos and
higher Canadian production and exports will continue to
improve availability and affordability of potash



PERCENTAGE

Global hunger rose sharply from
2019 to 2021 and persisted at the
same level to 2023

18

900
300
798.3 759.3 7634 957,
723.8

S e %733.4

i +—7133- 700
669.3 694.
6486

[ 627.3 600

122% 6048
5702 RS
5387

96% 96% gaz 0
9.0% 19.0% J31% 3919

8.5% 87% 89%
8.7% o 824 400
1.7%
73% 7.5%

300
200
100
0

T T T T T T T T T T T Il T T 1 Il 1 T T
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023*

@ Prevalence of undermourishment (left axis) «=@=_Number of undernourished (right axis)

MILLIONS

Progress was made towards reducing
hunger in some subregions of Asia and
in L. America, but hunger is still on the
rise in W. Asia, the Caribbean and
most subregions of Africa
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Thank you!

CONTACT
Monika Tothova
Monika.Tothova@fao.org
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