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Executive Summary

1.1 Foreword: Welcome to Fertecon’s market outlook report for Feed Phosphates.

This edition marks the first multi-client study prepared by Fertecon analysts on this subject. This felt almost like an
obvious subject matter choice given our team’s significant joint experience on feed phosphate markets, which
complements our typical analysis focussing on fertilizer-grade phosphate products and_their upstream raw materials
(phosphate rock, phosphoric acid, sulphur, ammonia).

The market for feed-grade phosphates is considerably smaller in size (on a phosphate basis) compared to fertilizer-
grade products: we estimate about 3.5 million tonnes P,0s for feed-grade compared to 48 millien tonnes for fertilizer-
grade phosphates). Nonetheless, there are three main aspects which Wwe felt were of particular interest when we
chose to undertake this effort:

- Fertecon has long been part of Agribusiness Intelligence, a business unit covering all aspects of the
agricultural value chain “from farm to fork” — this businessdnit has now become IHS Markit Agribusiness, our
current home. Thanks to this integration, wé have direct access to industry experts, proprietary market
intelligence and data projections for various aspects ofthe livestock industry — both for the short and long
term. This gives us confidence that our forecasts fornmarket fundamentals are uniquely rooted in expert
knowledge, and therefore we hope these will be a useable reference for our readership in their business
activities.

- The markets for feed-grade and fertilizer-grade phosphates share many features: companies involved in
either of these two induStries are in many cases also significant players in the other; common macro-drivers
such as food demand, populatiomgrowth, climate change, circular economy, or precision agriculture are
common across industries;\also, from a'supply point of view, much of the value chain is common across feed-
grade and fertilizer-grade phosphates. This significant overlap allows for knowledge transfer across the two
markets, mutually’ reinforcing our analytical offering on each of these two industries — and importantly
providing a holisticview of phosphate markets based on common assumptions.

- While relatively smallin size, the market for feed-grade phosphates is a very important driver of merchant
demand‘for phosphoric acid in various areas, notably in Europe, Turkey, Southeast Asia, Brazil, Mexico to
name some of the most important markets. This is of particular interest in today’s market conditions, with
many companies aiming at investing either in additional merchant phosphoric acid capacity (for which the
feed industry would be an important demand-side factor) or directly in feed-grade phosphate capacity. Feed-
grade phosphate producers are also important contributors to import demand for phosphate rock.

This report aims at being a first step towards a more comprehensive Fertecon offering of market intelligence services
for the feed phosphate industry. We hope that this study will prove to a broad audience that Fertecon has the
capability of performing good-quality, insightful analysis on this market, encouraging us to progressively add more

regular and even deeper tools for players exposed to this fascinating industry.
Thanks for your attention and we wish you an interesting read.

The Fertecon Team
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3.2.4.2 Regional Trade

Figure 20: Middle East Feed Phosphates Exports By Exporting Country
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Turkey is currently the only regular exporter of feed pho primarily in the Mediterranean
and Southern Asia (MCP to Bangladesh). This is

ion rates against the seasonality of domestic

market (Italy, Egypt) but also in the Middle East (no
almost a requirement for local companies, who ¢
demand for various feed phosphates.
While we don’t include any specific projec city scenario, the Middle East is an area where we

are confident more capacity coul ing international demand via international trade.

3.2.5 Southeast Asia and

Table 12: Eastern Asia, South

Katakura & Co-op Agri Corp
Nitta Gelatin 5 5 5 5 5 5
Japan Onoda Chemicals Onoda 70 70 70 70 70 70
Toyo Denya Kogyo Kochi 20 20 20 20 20 20
Tsuno Rice 3 3 3 3 3 3
Japan Total 130 130 130 130 130 130
Lumut 30 30 30 30 30 30
Malaysia Malaysia Phosphates Additives MPAS
Samalaju, Bintulu 0 0 0 0 100 100
Malaysia Total 30 30 30 30 130 130
South Korea Daljay Chemical Co. Incheon 40 40 40 40 40 40
South Korea Total 40 40 40 40 40 40
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DCP. In 2014 the company acquired the feed phosphates activities of a Spanish company Ercros. With two additional
production plants in Cartagena and Flix. Following the acquisition, the company changes its name from Timab to
Phosphea. Phosphea also owns marketing rights for MCP exports out of the Prahovo plant in Serbia, managed by Elixir
Group.

The company operates three plants in Western Europe and two in Tunisia

ple 16: Phosphe D py P 019 1°'000 to e
Saint-Malo, France 200 MCP, DCP, MDCP, MAG 26, NEOPHOS
Flix, Spain 100 DCP
Cartagena, Spain 100 DCP
Gabes | & II, Tunisia 170 MCP, DCP
Total 570
Source: Fertecon, 2019 and Phosphea®

4.3 Fosfitalia Group, Italy

Fosfitalia Group s.p.a is a sizeable Italian producer
and operates two plants, one in Forli, with 125,00
120,000 tonnes. One of the most importan

.
.

. 5% P (Fine).

e Monocalcium Phosp , 22.5% P (Granular).

4.4 Yara, Norway

Yara International ASA provides environmental and industrial solutions in Norway® and internationally. It operates
through three segments: Crop Nutrition, Industrial, and Production. The Crop Nutrition segment offers nitrogen-based
fertilizers. It also sells phosphate- and potash-based fertilizers sourced from third parties. It provides its products
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Figure 30: ASF situation in Asia (August 2018 to October 2019)
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Official FAO-led monitoring® efforts are [ )i ration with local authorities and China’s Ministry of
Agriculture and Rural Affairs (MARA). While officia onfirm a rapid spread of the disease, both the speed and

severity of the spread could pro; rrently assumed. For instance, reports by government

officials, industry sources and around 20% of China’s pig inventories had already been culled
in the first few months of 2019, a reading more rapidly. IHS Markit’s experts suggest numbers

around the low-30%

The effect of A
always respond in prices, which may see a sustained increase as a result. To avoid soaring pork
prices, with potential i e overall consumer price level and general inflation, China may have to turn
further to the world m cover some of its domestic production shortfalls. To what extent is a question that is

impossible to answer precisely but given the size of China’s meat market and the production shortfall now caused by

ASF, repercussions for the global meat markets could be significant.

As can be seen from the figure below, China has already started to increase its import of pig meat to fulfil domestic
deficiency. Thus, the consumption of feed phosphates could shift accordingly from China to the meat exporting

countries. With US-China trade tensions still very much in play, Germany and Spain (and other European countries)

Copyright © 2019 IHS Markit. All Rights Reserved 55 www.agribusinessintelligence.com


http://www.fao.org/3/CA4526EN/CA4526EN.pdf
http://www.fao.org/3/CA4526EN/CA4526EN.pdf

Fertecon: Animal Feed Phosphates Outlook to 2030 Chapter 5

Guatemala 9 16 7 14 14 14 14 15 0.65%
Venezuela 60 56 32 13 13 14 13 13 -0.34%
ggg:jg:f:” 23 18 12 13 13 14 16 19 3.03%
Cuba 11 11 5 11 11 11 12 12 0.88%
Costa Rica 6 8 11 9 9 9 9 10 1.03%
Paraguay 4 6 8 9 10 10 15 19 6.80%
Others 26 24 26 26 26 27 32 38 3.05%
Total 780 929 878 685 715 748 910 1075 3.82%

Source: Fertecon

In 2018 the region's livestock headcount amounted to 25% of the world’s total cattle, 9%©6fipigs, 16% of poultry, and
4% of the world’s sheep and goat count. At 685,000 tonnes of feed phosphates consumption in 2018, the region’s
volume was only about 10% of the global market. Animal numbers are forecast togrow, mainly in cattle, pigs, and

poultry at a modest rate.

Much of the region’s livestock farming (particularly for cattle) is farmedéby extensive means, with very low “load
rates” (i.e. animals per hectare). While this gets some positive recognition in,Argentina and Uruguay — both proud
producers of grass-fed cattle —this also means that relatively largéf'swathes of land ne€d to be dedicated to livestock
farming, and therefore cannot be used for other means. Brazil in particular is aiming at minimizing land dedicated to
grazing, as its agricultural economy is much more prone to intensive/farming techniques and would welcome shorter

rotation cycles.

The general expectation for Brazilian livestock farming to'start concentrating into larger operations is one of the major
drivers of our bullish demand forecast forfeed phosphates: demand currently sits well below agronomically sound
levels, and the country’s extensive land area makes it less prone‘to intensive competition against alternative products

like phytase or DDGS on a national level.

It should also be noted however that this'mightibe an‘optimistic assumption: large-scale international companies such
as ADM, Bunge, Cargill, Dreyfus, COFC€Ofll play a'significant role in the Brazilian agricultural economy. Many of these
— particularly thosefexposed also tothe US market, have a big knowledge base when it comes to phytase and DDGS,
and would therefore not besstibject to barriers to entry should they feel investment in this direction could be
remunerative. AB foods, for example, is both a calcium phosphate and phytase producer and is the owner of AB Mauri
in Brazil — offering significant synergies across the overall agricultural value chain.

Increased animal numbers, improved farm practice, and higher domestic availability trough production expansions are
going to support higher consumption reaching over one million tonnes by 2030, annual compound growth of 3.8%.
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7. Production Cost

7.1 Methodology and Coverage

This chapter presents an assessment of cash costs incurred by key global producers of feed-grade calcium phosphates.
We focussed our research efforts on producers with a stronger connection to international. markets, either because
regularly active on export markets or because of their role in determining import requiréments in their
domestic/regional markets.

All of the cost estimates provided are generated by Fertecon’s in-house bottom-up madel.

The cost curves presented cover about 90% of DCP capacity excluding(China, and 75% of MCP capacity excluding
China. Only Chinese producers heavily active in export markets are included in,our assessment, accounting for about 1
million tonnes/year DCP capacity and 0.9 million tonnes/yearfor MCP.

For plants with the flexibility of producing both DCP and MCP, we have included the full plant capacity in both curves —
in other words, the cost curves for DCP and MCP are not.additive, as this will result in the double-counting of capacity

for flexible units.

Each production unit around the world follows specific processes that have been developed in many cases by
progressive adaptation and continued improvementsthat are specific to each site. Details of these processes
constitute an important componént,of each company’s intellectual property and are covered by commercial secret. In
the absence of visibility on these finer details, our analysis focusses instead on key components such as raw material
pricing, freight costs, and costs related tokey utilities such as labour, power, fuel, and process water. Our cost
estimates do not includeisome important items such as licensing costs, financing costs, or interest charges required to

support workingapital flows.

For integrated praducers, raw materials are transferred at cost, while producers known to purchase raw materials are
charged raw materials atymarket prices. A full review of assumptions for each plant is presented in the following

sections.

Hydrochloric acid is transferred at zero price for plants receiving HCl directly from other operations at the same
chemical complex (e.g. from SOP production). While it could be argued that some of the HCl available is indeed sold to
external customers at market price, our assumption is that feed phosphate production was required in order to
balance the outflow of hydrochloric acid in the first instance, and therefore it remains a necessary addition to avoid

disposal costs.

While raw materials are transferred at plant-specific rates which factor in site-specific process flows and logistics,

utilities (i.e. wages, electricity, fuel) are transferred at rates in line with national averages.
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Figure 36: DCP and MCP Cost Curves at FOB Point of Export
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As shown, inland logistics to port can be relatively significant in some cases, howev i ively small

component of total export costs. Differences in other sales costs can have a stronger i

competitiveness of individual producers, somewhat protecting even omestic market —

ost producers in
at least in the short term.
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Figure 37: DCP Price Benchmarks, 2012 to 2019 (S$/t DCP Product)
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Figure 38: MCP Price Benchmarks, 2012 to 2019 ($/t MCP Pro

@ fr Brazil

e fob Baltic ~ esss==fob Med s fo cfr SE Asia

S/t
800

700

600

500
400
300
200

100

8.2 Review of Marginal Cost

When thinking about long-term price forecasts, it is important to try and identify the development in the industry’s
marginal cost of production. This could change for a variety of reasons: strong demand growth for example could
make some idled capacity necessary to meet demand irrespective of its cost, or similarly sharp decreases in demand
could make some high-cost suppliers redundant in the market and decrease marginal cost. Clearly each plant’s cost

will also have its own internal dynamic, following for example changes in input costs.
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Sub-region Country 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Eastern Europe Czech Republic 0 0 0 0 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Eastern Europe Estonia 0 0 0 0 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Eastern Europe Hungary 0 0 0 0 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Eastern Europe Latvia 0 0 0 0 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Eastern Europe Lithuania 198 174 200 200  Omit  Omit Omi‘j)mit " Omit  Omit Omit  Omit  Omit  Omit  Omit
Eastern Europe Poland 0 0 0 0 Omit Omit Omit Omit_—Omit Omit Omit Omit Omit Omit Omit
Eastern Europe Romania 0 0 0 0 Omit Omit Omit Omit ¢ Onit’i)mit Omit Omit Omit Omit Omit
Eastern Europe Slovakia 0 0 0 0 Omit Omit Omit Omit B Omit Omit Omit Omit Omit Omit Omit
Eastern Europe Other Eastern Europe 0 0 0 0 Omit O_mit Omit Omi; Omit Omit Omit Omit Omit Omit Omit
Eastern Europe Unspecified Eastern Europe 0 0 0 0 Omit Omit Omit Omit 7Omit Omit Omit Omit Omit Omit Omit
Undefined Other Europe 0 0 0 0 0mit| Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Undefined Unspecified Europe 0 0 0 0 omit' Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Eurasia Armenia 0 0 0 (@mit | Omit  Omit  Omit Omit  Omit Omit  Omit  Omit Omit  Omit
Eurasia Azerbaijan 0 0 0 0 Omit, Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Eurasia Belarus 0 0 0 4 %0 “Omt Omit Omit Omit Omit Omit Omit Omit Omit Omit  Omit
Eurasia Georgia 0 0 0 0 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Eurasia Moldova 0 0 0 \ 0 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Eurasia Russia 447 492 - 466 WO -_Omit —Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Eurasia Ukraine 0 0 0 T Omit’ Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Eurasia Other Eurasia 0 o 0 0 \Omit Omit Omit Omit  Omit Omit Omit, Omit  Omit Omit  Omit
Eurasia Unspecified Eurasia 0 0 0 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Northern Africa Algeria o ). %0  Omit Omit  Omit  Omit  Omit  Omit Omit  Omit  Omit Omit  Omit
Northern Africa Egypt 75 75 75 75 Omit  Omit  Omit  Omit  Omit  Omit Omit  Omit  Omit  Omit  Omit
Northern Africa Libya o, » of 0 0O  Omit Omit Omit Omit Omit  Omit Omit  Omit  Omit Omit  Omit
Northern Africa Morocco 67 j 1197 74 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Northern Africa Tunisia 173 145 111 150 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Northern Africa Other Northern Africa A 0 —0 0 0 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Northern Africa Unspecified Northern Frica 0 | —0 0 0 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Western Africa Benin 077 0 0 0 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Western Africa Burkina Faso —0 0 0 0 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Western Africa Cape Verde 0 0 0 0 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Western Africa Cote d'lvoire 0 0 0 0 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Western Africa Gambia 0 0 0 0 Omit Omit Omit Omit Omit Omit|  Omit Omit Omit Omit Omit
Western Africa Ghana 0 0 0 0 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
Western Africa Guinea 0 0 0 0 Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit Omit
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