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A 18-month scenario planning initiative

o IFA-led initiative

o Multi-stakeholder dialogue

o Challenges and opportunities in 2030 perspective



Scanning Issues

SOCIAL
• Population: growth, urbanization, purchasing power

• Improved knowledge and attention to farming practices

• Demands for higher quality food / ‘ecological’ food / health focus

• Meat consumption – either dramatic increase or, rapid decrease / esp. in Asia

• Automation / robots freeing up huge amounts of workforce

• Addressing food waste

• Women empowerment / shift towards localized food production

• Role of NGOs and activist organizations in influencing food and farming

• Increased demands for transparency / accountability

SOCIETAL ● TECHNOLOGICAL ● ECONOMIC ● ENVIRONMENTAL ● POLITICAL

TECHNOLOGY
• New generation of factory/facility management = energy saving technology

• Data-driven / precision farming / instant access on price, agronomy, logistics

• Satellite imagery could mean less need for fertilizers / drones

• Security and safety increasingly relevant

• Plant genetics, biotechnology, nanotechnology, bioengineering

• Increased mechanization / sophistication of logistics, storage, distribution

ECONOMIC
• Over capacity means a downward pressure on fertilizer prices

• Reduction in agriculture subsidies

• US Shale gas revolution = energy advantage & increased competition

• CO2: will it really become a constraint?

• Farmer profitability and purchasing power

• Trade restrictions / trade policies / trade agreements

ENVIRONMENTAL
• Managing climate change / extreme weather events

• Reducing pollution (nitrogen oxides / Sulphur oxides)

• Water: scarcity, quality, access & political tension arising from

• Emissions: particulate matter

• Chemical aversion / rejection

• Role of alternative energy

• Soil degradation

• Focus on resource efficiency / resource intensification

POLICY
• UN Sustainable Development Goals

• Challenges meeting basic nutrition needs / growing world population

• Government regulations / regulatory pressure / costs of compliance

• Availability of credit for agriculture in developing countries



REDUCED DYNAMISM

o Sluggish agricultural growth & weak 

innovation drivers

o No policy focus on ag development, 

resource efficiency, circular economy

IFA2030 Scenarios in brief

READY, SET, GO

o Sluggish agricultural production growth 

& strong innovation drivers

o Pressure on unsustainable production 

processes and consumption patterns; 

requirements for cyclical economy. 

COMMODITY CLASSIC

o Vigorous ag production growth 

(population) & weak innovation drivers

o Relatively little pressure to improve 

environmental performance. 

NEW HORIZONS

o Vigorous agricultural production growth 

& strong innovation drivers

o Requirements for efficient production 

processes and greatly enhanced NUE



From “Fertilizers” to “Plant Nutrition Solutions”

“Fertilizer pollutes the world”

NEW
Fertilizer is not polluting

Fertilizers reduce GHG

Fertilizer helps crops adjust to 

changing climates

Fertilizer protects biodiversity

Fertilizer improves WUE

Fertilizer helps reduce food waste

Fertilizer helps feed the world

Fertilizer helps alleviate poverty by 

increasing farmers incomes

Fertilizer helps prevent child mortality 

with more nutritious food

Fertilizer helps empower women

(higher incomes = better education)
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OPPORTUNITIES

Fertilizing for crop quality, human/animal health

Fertilizing for soil organic matter

Fertilizing for water use efficiency

Fertilizing grassland, forests and biomass

Improved practices, new products, tools for higher NUE

IT technologies

Outreach to farmers

From products to solutions/services

From volumes to value

Challenges & Opportunities relative to Fertilizer Use

CHALLENGES

Looking beyond producing enough food

Minimizing negative impacts on the environment 

(climate, air, water, soil, biodiversity) and human 

health

 Improving nutrient use efficiency

Reuse and recycling of organic nutrient sources

Competition from non-traditional competitors

Source: IFA Agriculture 2018 & 2019



The Industry’s long-term Outlook remains strong 
based on some core fundamentals 

Nutrients are essential for 

growing productive crops

Without fertilizers, we 

could hardly feed more 

than 4 billion people

Source: CHALLENGES = OPPORTUNITIES, Building Sustainable Business Models; C Hebebrand, IFA 2019

The world’s population is growingThe world’s population is growing

Available arable per capita land 

is shrinking

Available arable per capita land 

is shrinking

“Weestimate, that by 2008, nitrogen fertilizerswere responsible for feeding48%
of the world’s population.— so the lives of around half of humanity are made
possiblebyHaber–Boschnitrogen.”Erismannetal.2008



Global Fertilizer Demand is Growing at a Reduced Pace

Source: IFA Agriculture, January 2019

Source: Global Fertilizer Demand: Historic Trends and Medium-Term Expectations; A Gruère, IFA 2019



Source: IFA Agriculture

Nov. 2018 (short-term)
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World Demand (incl China)

CAGR (base year  2022/23)*

N +1.0%

P2O5 +1.4%

K2O +1.8%

Total +1.3%

World Demand (excl China)

CAGR (base year  2022/23)*

N 1.6%

P2O5 2.1%

K2O 2.2%

Total 1.8%

June 2018 (medium-term)Base year

* Compound Average Growth Rates calculated

over 6 years, based on June 2018 IFA forecasts.

Medium-Term: Global Demand Evolution to 2022/23

Mt nutrients



Fertilizer application rate reaching 

20 kg/ha towards 2020

• SSA accounts : 2.5% of global fertilizer use

• Demand growing at 5-7% per annum

• SSA would then account for 3% in 2022

SSA : Average Application Rate Jumps to 16 kg/ha in 2017

Data for SSA excluding South Africa

Application rates are per hectare of cropland

Calculated using IFASTAT (fertilizer use) and FAOSTAT (land use)
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Typical Evolution of N Use Efficiency Over Time

Different countries are on different points on the curve

Sub-Saharan Africa

Brazil

Developed 

Countries

ChinaIndia

100%

Crop Yield

NUE =
N output

----------------------

Sum of N inputs

Fertilizer-N

+ Manure-N recycled

+ Crop BNF

+ Atmospheric deposition

+ (irrigation, biosolids…)

Share of Nutrient 

consumption 2015/16

Deved countries 26%

China 29%

India 14%

Brazil 7%

SSA 2%

ROW 22%

?

Source: CHALLENGES = OPPORTUNITIES, Building Sustainable Business Models; C Hebebrand, IFA 2019
Source: IFA Agriculture 2018 & 2019
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Government Policies Impact on Fertilizer Demand 

EU: New Fertilizer Regulation with 

single limit of 60mg/kg P2O5 for 

cadmium in P fertilizers; Germany, new 

limits on N and P surpluses per hectare

China: Zero-Growth Action Plan  on Fertilizer 

Use by 2020; Green Development and Rural 

Revitalization policies; escalation of import 

duties on US imports; reduction of VAT on 

fertilizer imports 

India: adjustment of fertilizer subsidies; 

uncertainty regarding impact of new policy on 

45 kg urea bags; uncertainty regarding DBT’s 

impact when combined to Soil Health Card; 

impacts of neem-coated urea

GLOBAL LEVEL : increasing calls to improve fertilizer use efficiency and nutrient recycling, and mitigate the impact of N and P losses to the environment.

UNEA 2019: resolution for more comprehensive Nitrogen policy at global level, aiming at improving NUE and nutrient recycling

Nigeria: Presidential Fertilizer Initiative 

to increase domestic NPK production; 

2018, import ban on NPK blends

Tanzania:  Bulk 

Procurement System

Russia: Extension of 0% 

export duties on wheat 

exports till July 2019

Argentina: Re-adjustment 

of export taxes on grains

Source: IFA Agriculture 2018 & 2019



NUE, Recycling, Reduced Food Waste/Loss, Diet Shifts 

- Increased use efficiencies and optimized application of fertilizers, including P recycling and rebalancing fertilizer

application in all regions, could reduce nitrogen use by about 26%; phosphorus use up to 40%

- Reductions in food loss and waste could reduce use of each nutrient by up to 15%

- Dietary change towards healthy diets could reduce total application needs by about 10%

“Food in the Anthropocene: the EAT–Lancet Commission on healthy diets

from sustainable food systems”_January 2019

Transformation to healthy diets by 2050 will require substantial dietary shifts.

Source: Walter Willett et al. 2019



Increased concerns about nutrient losses 

Issues of concern: 

• Low nutrient use efficiency = nutrient losses to the environment: nitrates in water, ammonia 
volatilization, GHG emissions from production & application, eutrophication & hypoxia.

Recent UN initiatives: 

• FAO:  Code of Conduct for the Management and Use of Fertilizers

• FAO, WHO: Global Symposium on Soil Pollution (May 2018)

• SDGs: Indicator for “Proportion of agricultural area under productive and sustainable agriculture”

• UN Environment: Report on the environmental and health impacts of pesticides and fertilizers

Challenge: report risks equating fertilizers with pesticides

Regulations, Transparency & Accountability

Rising downstream requirements for more transparency and accountability 

(environment and health impacts, product traceability, safety and security).



The UNEA calls on the Executive Director of the UNEP to: 

1.Consider options to facilitate better coordination of policies across the global nitrogen cycle at the national, regional and global levels

2.Support exploration of options for better management of the global nitrogen cycle, and how these could help achieve SDGs…

Policy : UNEA Resolution, March 2019

What does it mean for the fertilizer industry

- Increasing UNEA exposure would trigger member States’ attention to Nitrogen, possibly generating new national legislations. 

- May lead to a more comprehensive Nitrogen policy worldwide for improving NUE and encouraging nutrient recycling.

- May lead to reduce fertilizer use, as policymakers press to close the Nitrogen loop.

- Industry will be challenged to provide data/measurable proof of benefit from better plant nutrient management practices. 

Sustainable Nitrogen Management Resolution



Opportunities : Customized & New Fertilizer Products

For the past decade, global fertilizer commodity 

supply has exceeded global fertilizer demand.

However, increasing industry competition, more 

demanding buyers expectations and rising 

environmental protection pressure have promoted 

innovation in the development of fertilizer 

products. 



Growing Market for New Fertilizer Products - 2016

Special products account for: 4.3% of total nutrient applied, but for 7.1% of total fertilizer wholesale revenues

Source: interviews, trade stats, various publications, RAMS & Co analysis

Nearly 8 Mt nutrients, reaching 18 Mt N with NCU10.5NCU

A global market of 17 Mt product (excluding neem-coated urea)
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CHALLENGES

Supply future plant nutrient needs

Alleviate impact of overcapacity risks

Replace and upgrading obsolete / inefficient capacity

Secure access to mineral resources/feedstock

Promote license to operate, with environmental stewardship

Address societal/regulatory expectations on fertilizer supply

Meet demand for added-value and customized fertilizers

Ensure global distribution vs protectionism / trade barriers 

Challenges & Opportunities relative to Fertilizer Supply

OPPORTUNITIES

Gains from further sectoral integration and 
innovative supply partnerships 

Developing competitive-based factors (access to 

resources, growth markets, efficient logistic)

Expand product and market differentiation and 
service diversification (plant nutrition solutions)

Elaborating new mining, production and 

distribution/logistic systems

Creating new financial tools for capital 
investment, sales support and trade business
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Opportunities: Rising Nutrient Demand Requires Growing Capacity 

Source: IFA Production & International Trade, January 2019

World capacity increase between 1990 and 2022: 
+66% in line with world fertilizer consumption: +64%

P acid: +90%

Rationalisation in USA (1990-2000), followed by 

sustained capacity increases in China (2001-2016), and 

massive projects in Africa and West Asia (2011-2022)

Potash : +78%

Depletion of reserves in Europe (1991-2001) followed by 

rapid capacity expansion in China, Canada and EECA 

(2010-2022)

Nitrogen: +56%

Large increases in China, West Asia and EECA (2000-

2017), followed by significant reductions in China slightly 

offset by increase in USA, Russia, Africa, India.

China’s Influence 

as producer (N, P) 
and importer (K)
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Nitrogen Feedstock Trends : 2014 to 2022
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CHINA

Coal, 85%

NG, 15%

REST OF WORLD

NG, 96%

Coal, 2%

Other, 2%

Main implications

• Prominence of Natural Gas feedstock in virtually all 

regions (expect China)

• Delocalization of NH3 production to NG rich countries 

• Likely future capacity expansions in AF, USA, Russia

• Cheaper feedstock in future with NG pricing 

convergence thanks to LNG trade

• China’s ammonia production remaining strongly 

based on coal, but shifting from anthracite to 

bituminous coal

• Energy efficiency gains and CO2 emission reductions 

achievable, but constrained by coal based technology

• But likely supply to be impacted by C-Tax and ETS

• Emergence of other feedstock (H2, etc.)

• Green ammonia prospects?

Source: IFA Production & International Trade, January 2019



Nitrogen Feedstock : Policy Context 2018

Carbon pricing through 2018

As of January 2018, 42 national and 25 sub-national governments have instituted some form of carbon pricing, 

such as carbon taxes and emissions trading schemes (ETS) and covering 22% of worldwide carbon emissions.

CHINA : In July 2018, its carbon cap-and-trade system, tested in 9 provinces for several years, will go NATIONAL, 

doubling the world’s priced carbon. However, effects on nitrogen production are likely to be limited in the near term.

Source: http://www.sightline.org/



Ammonia Production Technology : Energy Efficiency 

NH3 production is energy intensive

• About 2% of the world's energy use as fossil fuels for NH3 synthesis

• Major improvements in energy efficiency to HB, together SMR

• Energy consumption of HB process in 2018 = ¼ of that in 1930

2003-2018 IFA benchmark survey 

• Average energy consumption in 2018 : -5% energy use vs 2003

• Range : from 56.6 GJ/t NH3 to top quartile of 28 - 33 GJ/t NH3

• Average : 35.8 - 37.5 GJ/t NH3

• “Near the optimum efficiency level” for new plants: 28 - 29 GJ/t NH3

Future?

• Dozens of green ammonia pilot plants and technology demonstrations 

are under development. https://ammoniaindustry.com/



License to Operate : Environmental Pressures

Today

Fertilizer production accounts for circa 1% of 

global GHG emissions

Diminishing returns on technology development: 

Haber-Bosch reaching a theoretical minimum 

energy consumption 

Capture premium market prices

Avoid oil/gas market volatility and build resiliency

Mitigate the risk of punitive regulations tomorrow

Invest in a sustainable operating model (circular 

economy)

But increasing initial CapEx and OpEx…

Opportunities 

Source: CHALLENGES = OPPORTUNITIES, Building Sustainable Business Models; C Hebebrand, IFA 2019



Green Ammonia

• Green ammonia is defined as being produced entirely from sustainable, carbon-free or carbon-neutral inputs, like renewable electricity or biomass. 

• “Thanks to the recent cost reductions of solar and wind technologies, ammonia production in large-scale plants based on electrolysis of water can compete 

with ammonia production based on natural gas, in areas with world-best combined solar and wind resources.” IEA, 2017

• Ammonia production technology has evolved as highly energy efficient, but in parallel there is growing pressure to become also carbon efficient.

Challenges & Opportunities : Fertilizer Supply
Disruptive technologies; Emerging Policy 

Voted March 2019

Sustainable mining - Mineral Resource Governance : UNEA Resolution - extracts
Calls upon governments and businesses to promote:

• Recognizes that that sustainable management of metal and mineral resources contributes significantly to achieving the SDGs;

• Underlines the need for the sharing of knowledge experiences on regulatory approaches, implementation practices, technologies

• Request to collect information on sustainable practices, identify knowledge gaps and options for implementation strategies

• Promotes due diligence best practices along the supply chain (transparency, environmental standards, and accountability)



Challenges / Opportunities : Phosphogypsum Tailing Issues

http://www.streamsongresort.com

Greenpeace, 2013

Mosaic, 2019

1 tonne of P fertilizer = 5 tonnes of PG



Sources: CPFIA, 2014; 2019: CICCC, 2019

Challenges & Opportunities : China Phosphogypsum

Discharge; 
51,0

Cement 
retarder; 

4,7

Gypsum 
products; 

5,2

Chemical products; 1,1

Soil Conditionner; 0,9

Others; 7,1

Disposal & Use 2014 China’s PG production in 2018 : 95 Mt

of which amount recycled : 30%

Mandatory by 2021: 50%

China regulations on PG (2018+)

 Hubei : 40% to 65%

 Guizhou : 100%

 Sichuan : ≥ 100%

 Yunnan : n/a
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China accounts for 35-40% of annual PG production worldwide 
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• Most countries have various degrees of PG

regulations in place, for a long time

• In 2013, the International Atomic Energy Agency
(IAEA) changed its stance on PG.

• After reviewing 2000 scientific documents, IAEA

released its Safety Report N°78; concluding:

 PG should be classed as a "co-product", not a

"de jure" waste

 There is no radiological impediment to PG

being used

 Usage is a socially and environmentally more

sustainable solution than indefinite storage

Challenges : Removing Obstacle #1 - Radioactivity Concern

IFA, 2016___Global PG output 2015 :18% recovered



http://lizannflatt.com/day-two-canadian-childrens-book-week-2013/

https://siriusminerals.com/corporate-responsibility/environment/

Challenges / Opportunities : Potash Tailing & Mining Models

Challenges

• More stringent regulations on mining permitting

• Water use permitting

• Solution mining capacity developments

• New mining models, with reduced footprints

Potash mining and processing:

• Generating tailings, usually stacked above ground

• Several countries implemented remediation measures

• Some countries have banned above-ground tailings

Risks

• Underground water inflows and mine flooding

• Surface sinkholes (i.e. Berezniki, Solikamsk)



Key Take-Aways

Strong fundamentals remain in place – but adaptations are advisable: 

Recognize new innovations and embrace in business models

Move closer to the farmer; Customize products, Promote nutrient stewardship

Recognize and adapt to demand shifts, Regulatory pressure, Policy developments

Improve production and application efficiency – Need industry stewardship champion

Measure and demonstrate progress

Embrace transparency and engage with stakeholders



for questions / comments (with contribution from)

mprudhomme@fertilizer.org

pheffer@fertilizer.org

agruere@fertilizer.org

vandresen@fertilizer.org

go to www.fertilizer.org


