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Requirements to Pass the Course

1) No less than 50% of sessions are attended (6 out of 12)

2) Individual Project is done properly and delivered in time,
I.e. before the end of the course

3) There are no less than 60% of points for the final course
test

* The test will be in Moodle, logins & passwords will be sent in
advance to all subscribed students

« May,8" is supposed to be the final course day. There will be a

notification through your personal accounts in the MSU Learning
Management System.
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“Global Limits of Economic Growth”

202372024 academic year, spring semester
Module Teacher: Evgeniva Anatolyevna Shvets, PhD.

Module teacher’s contact details: sshvetsmeubs@emeilcom, =lse availsble for
consultztions on the day of sessions.

Guidelines for Individual Projects

v Individuzl Projects can be made by 1 or 2 students.

v The elebtronic final version of the presentztion should be sent to the teacher. The last day to
de it is the last day of the course when there 15 2 fmal test. Follow this mformation from
Admmistration anmeuncements zt your personal sccounts.

Country or Indusiry Analysis of Economic Growth Limitations

L. Presentation parameters

o Upto 6-10 slides of Power Point Presentation or up to 2 pages A4 of Word. Better
to delrver it m PDF format.

o Furst slide: title of the project, course title, vour name, yvour departm ent

o Mazke all necessary references and quotes

o Ilustrate your presentations with statistical data, dizgrams, schemes or pictures

IL Defining a country and resources for the presentation

= Each student (or 2) select s one country for the analysis tsking mto consideration tezcher
recommendations. Countries should not be repeated among smdents.

* Forthe country selected 2 group defmes 4 types of natural resources representing the
greatest interest and priority for the country. The resources types mclude the
following: Ecology, Climate, Energy, Population, Land Use, Agriculture, Food
Production, Water and other types of natural resources that were not coversd by the
course.

*  Put the list of vour resource priorities m terms of busmess growth limitztions in
accordance with priorities of UN Development Sustainable Goals (DSG) for the
specific country/industry. (hitp:/ www un.org'sustzmable devel cpment/sustzmable-
development-goals/).




III. General Fresemtation 5cheme

Steps of Analysiz
Stap 1 Stap2 Stap 3 Sep 4
| BETmE= Importance of mi_lmw Your suggastions
tha raspurce for a | Limitations producad eistin how to improva
countryindustoy limitati 2 tha situation
Faspurce ..

IV. Steps of Analysis for Each Resource Type

Step 1: An sconomic rola/importanca of the rasourcs in the sconomy of the country .. i a
unigie fpe of resowrce for the conntry because it prontdes .. (% GOWP, % gf industrial
autper ). Ty tofind somsthing paculiar sbout this kind of rasource for vour country,
oomparz it with the siteation of neizhbor countriss of intemationsl standards whather itz
appropriata.

Step 1: Difforent Lkind of limitations {problams, rizks) that ar= producad of can be produced
by thesa resouice: on & nationsl l=vel and on a leval of diffsrent industries that limit
20onomic growth.

Step 3: Ways how countriss a2 ovarcoming thass limitations {public policy: laws, measures,

spacidl instroments, sesulation forms, what iz r=flacted in different kind of stratemies;
adaptation or mitigation schemas, risk managsmant).

Step 4: Your suggestionsfecommendations how the current country policy sbout
overooming rasources limistion: can be improved (222 succasifil stories of other countrisz
=nd intemationsl sxpariancs 10 formulate vour susgestions).

V. Suggestions about resonrces description

1. Ecology {suggestions: find soma kav-information shout the scological situstion of the
country, pollution leval, main sowrces of pollution, scological policy, spacial scological
standards in thiz country, any acolosical ratings in which the country was participating,
acological footprint of the country, scological catastrophas/dizasters omits temitory if any,
damags svaluation, what wa: dons by the govemment and compandss to minimiza this
damags o).

Tzafinl links:

- http:(bets worldbenk ore/climatechanea
-  www.footprinmetwed: orx

-  WEw.WI.orE publications‘acpevetems

- i UILOAE \ jzustainabla-denval

=3

Climnte (suggestions: show country’s position towsands Pariz Agreement participation in
CiO2-trada, what ar= recant nagative and positive impacts of climate changs on sconomy and
on cartain industriss, smamplss of business climats adaptation/mitigation stratesies)

TUizaful links:

- http:(beta worldbank. ore/climatac hanea

- http:funfocc. intlorot protocol/items 3830 php

- httpodwwrLum. ofe sustginghladayal [sustaingbla-davalopment- soals

Energy {suggestions: idantify main snargy sources for the country; show anerey balance for
the country using data from the latest BP Srarisical Redew of World Energy; matios of
production to feserves, Consumption to impodts; anerEy ConEsuMption, sner ey production,
nerEy dependence, enerpy orizes (ifany), snerey policy, snerey saving and ensrey
afficiency maaswre: adoptad in the country).

TUzafinl links:

- wnw.bp.com (222 Butistical Feview of World Ensrey)

- www.sisdes mov (U5, Enarey Information Administration)

- Tww.isaode (International Ensepy Assnoy)

- bpUwwwunoodg/susminabladavalopment sustainsbla-davelopment-zoals

[

4. Population {suggestions: gameral overdisw of a populstion a2 an sconomic factor, labos
market sitestion, migration problems, labor mobdlity, azeing of sconomically active
population, nationsality pattsm, public health, sols of citiss inthe national sconomy, =tc.).
TUzafinl links:

- www.iloods (Intsmational Labowr Oreanization)

- wwwanorepopin’ (UM Population Information Matwodk)

- www.espmindsrorg (tool similar to WE Data Visualizer)

o b .

- - AwTT et _orE/

5. Land Use, Agriculture, Food Production (siggestions: production and import of
azriculturs food, food sacurity/insacurnity 1oval, problam of GMWF (if any)), ws= of fortilizers,
il razources, food crizes (ifany).

Tzafil links:
- www.fao. oo

-y fa0. oo ae g ‘nutrition poofile: enostm

- hitp:(wsw. fao. ore unfaes sovbodies'cf s ‘'country en.htm

- bttpfwww fao orshunesrand

- bttpwww unoods sustsinabladealopment sustainabla-depsl opment -moals

- bttpdwww.postcarbon. ofm

8. Water {suggesrions: focus on watsr resowrc2s, watsr uss by $20tors, waler manasemant,
water price for different consumers, atc.).
TUzafinl links:
- http:{www. unwater. ore/ flashindsx. html

- bttp:Vwww fao ore'newater’aqusstat‘'main‘inds stm (and other statiztics from thiz

wabsits)

(zrstainabla-davsl nt-moals

Other types of natural resources
Consultrsl=vant links from the gensal list of eoommendad wab-zites.

Forall rezources it is racommendsd to revisw documents, publications, rezionsl outlooks
overvisws and country profilss of the general listof scommendad web-zitas.



| earning Schedule

* Qur classes will take place on Wednesdays at 15:00 (12
weeks in total)

« Communication with the course reader:

— During classes
— Via e-mail: e.shvec@edu.mgubs.ru

* All administrative issues should be addressed via your Personal
Account in the MSU Learning Management System

» Before each session you will receive Pre-Reading and
Food-for-Thought Assignment through your Personal
Account
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Session 10
Food Production

& Food Supply
(continuation)

2024




1. To know main limitations that can be produced by
food production as for business and national
economic growth

2. To work out ways how to overcome these
limitations



Food Supply

1. Food Security VS Food Self-Sufficiency \/

2. Public Policy on Food Security

Discussion “pro” & "con”, basing on FAO article

3. Genetically Modified Food

4. Key Challenges for Food Production Companies

10



* The food market covers all edible products
that are bought and consumed for nutrient-
based purposes. The market includes both
fresh and processed foods.

« The market is further differentiated into Dairy Products &
Eggs, Meat, Fish & Seafood, Fruits & Nuts, Vegetables, Bread
& Cereal Products, Oils & Fats, Sauces & Spices, Convenience

Food, Spreads & Sweeteners, Confectionery & Snacks, Baby
Food and Pet Food.

« Food market is expected to grow at a CAGR of 6% between
2023 and 2028.

11 https://Awww:.statista.com/outlook/cmo/food/worldwide#revenue



2011: 1) China ($ 963 bin), 2) USA ($ 907 bin)
2015: 1) China, 2) USA, 3) India, 4) Russia, 5) Brazil
2024: 1) China ($ 1,630 bin)

Russia: 2008-2011 — growth by 2 times ($ 314 bin in 2011)
China: 2006-2015 - growth by 3 times

Growth contributing factors - ?

12
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Revenue in the Food market amounts to US$10.07tn in
2024. The market is expected to grow annually by 6.53%
(CAGR 2024-2028).

The market's largest segment is the segment Confectionery
& Snacks with a market volume of US$1.77tn in 2024.

In relation to total population figures, per person revenues
of US$1,299.00 are generated in 2024.

In the Food market, 6.0% of total revenue will be generated
through online sales by 2024,

In the Food market, volume is expected to amount to
3,118.00bn kg by 2028. The Food market is expected to
show a volume growth of 3.9% in 2025.

The average volume per person in the Food market is
expected to amount to 352.30kg in 2024.

https://www.statista.com/outlook/cmo/food/worldwide#revenue



IMPORTERS AND EXPORTERS OF FOOD (2021)
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: 1 Dashed lines on maps represent appreximate border lines for which there may not yet be full agreement.
. Imporls Final boundary between the Sudan and South Sudan has net yet been determined.
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[ ] EXPD”S Pakistan. The final status of Jammu and Kashmir has not yet been agreed upon by the parties.

Note: Values for fish exclude trade of aquatic mammals, crocodiles, alligators and caimans, fishmeal, fish oil, ernamental fish, fish for culture and algae.

14 Source: FAO Statistical Pocketbook 2023



Week Diet of Different Families and Its Cost (Project “Hungry Planet”)
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http://ttolk.ru/?p=15825

RISE IN HUNGER
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Global hunger, measured by the prevalence of undemourishment,
remained relafively unchanged from 2021 to 2022,

affecting around 9.2% of the population in 2022, or about
735 miﬁion people. This is 122 million more people than

in 2019, before the COVID-19 pandemic.

MILLION PEOPLE

T+122;

PREVALENCE OF
UNDERNOURISHMENT
MOST OF THE
UNDERNOURISHED
PEOPLE

HIGHEST PREVALENCE OF
UNDERNOURISHMENT

While most of the undernourished people live in Asia,

: Africa has the highest prevalence of underourishment.

16 Source: FAO Statistical Pocketbook 2023
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Where the world’s hungry people live

More than 1.02 billion hungry people °

Developed countries

Near East and North Africa 15* -
42

Latin America and 53
the Caribbean

Hunger causes

Poor harvests due to unfavorable
climate conditions

High domestic food prices
Lower incomes

Increasing unemployment due to
the global economic crisis

Unfair distribution of food

Limited access to fertile lands due
to the status of private property

« The rise in food prices in 2007-08,
followed by the financial and

Sub-Saharan Africa
265 economic crisis in 2009, has
heightened awareness on poverty
642 Asia and the Pacific and hunger issues around the
world.

* : '
Millions of people Source: FAO UNO, 2009




FIGURE 47.
PREVALENCE OF UNDERNOURISHMENT BY REGION
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Mote: The prevalence of undernourishment for Northern America and Europe is estimated fo
be less than 2.5 percent. The values for 2020 to 2022 are projections based on the projected

midranges.
Source: FAQ. 2023. Svite of Food Security Indicators. In: FAOSTAT. Rome. [Cited October 2023].

hitps:/ /www.fao.org/facsiat/en/#data/FS
Download: hitps://doi.org/10.4060/cc8166entigd”

18 Source: FAO UNO

FIGURE 48.
NUMBER OF PEOPLE UNDERNOURISHED BY REGION
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Mote: Percentages on the figure indicate the shares in the total; they may not tally due to
rounding. The values for 2020 to 2022 are projections based on the projected midranges.

Source: FAQ. 2023. Svite of Food Security Indicators. In: FAOSTAT. Rome. [Cited October 2023].

https://www.fao.org/facstat/en/#data/FS
Download: https://doi.org/10.4060/cc8166enfig48
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Climate change and agriculture

Agriculture both contributes to climate change and is affected by climate change. The EU needs to reduce
its greenhouse-gas emissions from agriculture and adapt its food-production system to cope with climate
change. Faced with growing global demand and competition for resources, the EU's food production and
consumption need to be seen in a broader context, linking agriculture, energy, and food security.

' Agriculture accounts for
10% of the EU's greenhouse-gas
emissions.
Methane co, Nitrous
> oxide

0 From 1990 to 2012, greenhouse-gas
'24 /0 emissions from agriculture in the EU
g

decreased by 24%.

§~

Il!t
S

In southern Europe extreme heat events and
reduced precipitation and water availability
are expected to reduce crop yields, while the
suitability for growing crops may improve in
northern Europe.



Globally

Between 2001 and 2011,

reenhouse-gas emissions from cro
+14% =2y ;

and livestock production grew by 14%.

The demand for food is expected to grow by
+70%

up to 70% in coming decades.

Did you know?
ﬂ(" Meat and dairy products have the highast alabha! footprint of carbon,
e, [° raw materials and water per kilogram

“ Post-farm transport and processing account for only a tiny fraction
of the emissions linked to food.

20



Greenhouse Gas Emissions from Food Loss and Waste
Approach the Levels from Road Transport

10.0%
8.2%
3.3%
1.4%
> L1 ey
Aviation lron and steel Food loss Road
and waste transport

SHARE OF GLOBAL GREENHOUSE GAS EMISSIONS (2011/12)*


http://www.wri.org/sites/default/files/uploads/FLW_graphic-v3-01.png

If Food Loss and Waste Were its own Country,
it Would Be the Third-Largest Greenhouse Gas Emitter

10.7

5.8
4.4
2.9
2.3
ey
China United States Food 10ss India Russia

and waste

GT CO,E (2011/12)*


http://www.wri.org/sites/default/files/uploads/FLW_graphic-v3-02.png

Genetically Modified Food

Who is interested in GM food?

* Big companies {
— GM crops are a way for big companies to take over the livelihoods of small Q

farmers. But 90% of the farmers growing GM crops are comparatively poor.

— Big firms make a lot of money selling GM seeds. The GM seed market was worth
$10.5 billion in 2009, and the crops that grew from that seed were worth over
$130 billion.

* National governments (China, India and Brazil) are also
developing new GM crops and Charity Foundations.

« Consumers?

There are no

scientifically
— More food proved facts
— More food resistant to external biological and climate factors that GM food
— Health impacts? affects human
— Price? Cheaper or more expensive? health

Long-term Consequences for the Environment and Human Health?

23
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Key Challenges for Food Production Companies

Standards of food production
— High quality

* Responsibility

— People’s health

— Creating certain tradition of nutrition (should be healthy, etc., but not
always is) products tastes, consumption, diets

» Adapting to regional cultures in terms of food consumption

* Innovations used have doubtful advantages (GMF, food
additives)



By 2050 there will be another 2.5 billion people on the planet.
How to feed them?

« We grow nearly twice as much food as we did just a generation
ago, but we use three times as much water from rivers and
underground supplies.

25



How to receive 2 times more food reducing negative impact on
the environment produced by the agriculture?

5 steps

26

Not to expand farmland

To get more from existing fields

[o use rationally natural resources
To change diet

— Today, only 56% of calories derived from the crop itself fed people in
the world; the rest goes to feed livestock (36%) or converted into
biofuels and industrial goods (9%).

To reduce waste

— Up to half of the total weight of food is thrown out or deteriorates
before people have time to eat it.
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THE WORLD NEEDS MORE

By 2050 population will grow by approximately 35%
1bIn people - Tl | fﬂ"n“]
To feed this population the world needs to increase the yields of cereals twice
1blntonnes  —% % 2n anan ok I RRRBERRRARRS
A 100%

Why? The growth of agricultural production will have to far exceed population growth, since
developing countries are taking a new standard of living when their inhabitants begin to eat more

meat.

Increase of daily Developed countries 15,3%
oot o ot by 2= ves . I 105.5%
foods (per capita by 8
2050 Countries laggin

) o 69,2%

behind in development

MCTONHEH: 038 THIMAH, YHUEEPCHTET WTATA MUHHKECOTA



In the world, only 55% of the calories contained in crops, goes directly to the table.
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The Future of Food Production

Algae Desert g

reening



* In 2013 the cost of the burger with a meatball from the meat grown
in the lab was more than $300,000, and now it hardly exceeds $10.
— The price fell down in 30,000 times in 4 years

* November 2016

— 1 kg of artificial meat - around $80
— 1 kg of natural beef meat - $7-8

* Why the production of natural meat |+ Would the artificial meat
IS harmful to the environment? save the situation?

— High water footprint — Lab created beef meat will
(2500 | of water decrease GHG emissions by
for 1 hamburger) 90%, land use by 99%

— Cows are considered to be — But there are opinions that lab
the main source of created meat will require
methane gas more energy expenses

31


https://hightech.fm/2017/02/22/lab_grown_meat

CHART 52: Per capita fish food supply

2000 2005

1990 1995
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From capture fisheries
From agquaculture

China

Indanesia

Peru

Un:':ﬁn%e ca
India

Russian Federation
Myanmar

Japan

Wiet Mam
Philippines
Morway

Thailand

Chile

Mexico

Republic of Korea
Bangladesh
Malaysia

Ieeland

Morocco

Spain

" 8 @ * & & & @ * o P
]

i

of capture production (2013)

B 12
million tonnes

CHART 53: 20 countries with highest value CHART 54: 20 countries with highest value

of aquaculture production (2013)

L China
India

Indonesia

Wiet Mam
Bangladesh

Morsway

Egypt

Thailand

Chiile

Myanmmar
Philippines

Japan

Brazil

Ueleg ases
Republic of Korea
Ecuador
(1sl2mic Republic o)
Migeria

Malaysia
Turkey

ﬂ’l\l..’ll"l‘illl...

0 20 30
million tonnes
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Percentage

Capture prn-du«::linn Aquncuhura prnductinn

Mote: Excludes agquatic mammals, crocadiles, alligators and caimans, pearls and shells, corals, sponges and algoe.

Source: FAQ. 2023. Fisheries and Aquaculivre: Global preduction by produchion scurce Guantity (1950 - 2021). In: FAQ. Rome.
|Cited October 2023]. hitps: / /www.tao.org/Tishery/statisics-query/en/global_preduciion/global_production_quantity
Download: hitps:/ /doi.org/10.4060/ccB 1 &bentig32



Ocean Potential in Terms of Food

Areas with High Productive Potential [marked by black]
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34 Basedon OpenEdu.Ru, “Global Ecological Problems and Sustainable Development” by Marfenin N.N., Popova L.V. , 2017



Aquaponia (Mexman case)

3 XL ¢ La acuaponia no utiliza fertilizantes
' & It

% Los mayas y los aztecas cultlvaban Jou
A\ alimentos y pescado en cajas i} '\‘,' ,,
¥ flotantes llamadas chlnampas ,n”f o

Video: Karl Weule

Y solo el 10% del agua utilizada en la
agricultura tradicional )

Y producir pescado fresco
y verduras todo el ano

35


https://www.facebook.com/foroeconomicomundial/videos/1500015510091501/

* Suggest at least one idea

36
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World agriculture:
towards 2015/2030

Summary report

LAND, AGRICULTURE

o Read Reading Material for the Session 10 (World Agriculture 2015-2030, p.39-44).

Think about:

ls there enough potential cropland for future needs?

ls land becoming scarcer?

ls there enough irrigable land for future needs?

What are the factors that limit the agriculture production?



Session 10

Agriculture and Land Use Issues




LAND, AGRICULTURE

- To identify main factors limiting agriculture

production using statistical data approach
(FAOSTAT, AQUASTAT)

e To understand how to overcome these
limitations

40
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Content

Agriculture as an Economic Sector

How to Feed the Growing Population?

Trends in Agriculture

Green Revolution

Sources of Growth in Crop Production and the

Consequences of Green Revolution
Agriculture Trends

Territorial Strategies in Agricultural
Business
Land Conflicts
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Agriculture as an Economic
Secuens

and animals' growth for human needs

The basic aim is the growth of this production

In many low-income countries agriculture generates
over 1/3 of GDP

Half or more of population in Asia and Sub-Saharan
Africa are directly involved in agriculture



Challenges for Farmers

2.5 billton

%ﬁ 11:.1

Grow more Cope with volatile Satisfy Meet rising Adopt new Invest to make Pass on a passion
crops while using  weather, floods consumers' demand for technology the farm more for farming to the
less water and and drought changing tastes mare food of productive next generation
inputs higher guality

43 Source: Syngenta Corporate Presentation, 2017



How will the mankind feed 9 bln
people 1n 30 years?
Is it possible to expand arable land?

Is it possible to reach this aim by
improvement of technology?

What are side effects of improving agro-
technologies?

44 Based on OpenEdu.Ru, “Global Ecological Problems and Sustainable Development” by Marfenin N.N., Popova L.V. , 2017



How to teed the growing
population?

How many people it will be possible to feed using all existing arable land of
1480 mln ha (2015, FAO), if everywhere we’ll use the most efficient

agrotechnologies?
Standards | World Arable land/ Population
of ... arable population fed
land
(mln ha) (ha/person) (mln)

USA

Western
Europe

Holland

According to the calculations of the developer of the mathematical model of population growth of the Earth, S.P. Kapitsa,
around 2135 there will come a stabilization of the world population with a total population of 12-14 bln people.
According to UN estimates, stabilization will come about 2100 with a population of 11 bln.

45 Based on OpenEdu.Ru, “Global Ecological Problems and Sustainable Development” by Marfenin N.N., Popova L.V. , 2017



Trends 1n Cereals Production

CHART 45: Average annual growth in cereals production (2000-13)

. Production quantity Harvested area . Yield

16 Source: FAO Statistical Pocketbook 2015



Main Trends in World Regional

1990 2000 2014
The setting
Population, total (mln) 53208 61277 72438
Population, rural (mln) 3033 32634 33625
Govt expenditure on ag (% total outlays)
Area harvested (mln ha) 1952 2061 2781
Cropping intensity ratio 0.4 0.4
Water resources (1 000 m3/person/year)
Area equipped for irrigation (1 000 ha)
Area irrigated (% area equipped for irrigation)
Employment in agriculture (%) 353 38 307
Employment in agriculture, female (%) 9.2 203 252
Fertilizers, Nitrogen (kg of nutrients per ha) 64.9 85.8
Fertilizers, Phosphate (kg of nutrients per ha) 259 332
Fertilizers, Potash (kg nutrients per ha) 18.2 204
Energy consump, power irrigation (mln kWh) 35981 130786 325448
Agr value added per worker (constant US$)
Hunger dimensions
Dietary energy supply (kcal/pc/day) 2597 2717 2903
Average dietary energy supply adequacy (%) 113 116 123
Dietary en supp, cereals/roots/tubers (%) 58 55 52
Prevalence of undernourishment (%) 186 15 10.8
GDP per capita (US$, PPP) 8832 10241 13915
Domestic food price volatility (index) 3.6 78
Cereal import dependency ratio (%) -04 -0.2 50.7
Underweight, children under-5 (%)
Improved water source (% pop) 78.5 83 88.7

47

Agnriculinre

Food supply
Food production value, (2004-2006 min 1$)
Agriculture, value added (% GDP)
Food exports (mln US$)
Food imports (mln US$)
Production indices (2004-06=100)
Net food
Net crops
Cereals
Vegetable oils
Roots and tubers
Fruit and vegetables
Sugar
Livestock
Milk
Meat
Fish
Net trade (min USS$)
Cereals
Fruit and vegetables
Meat
Dairy products
Fish
Environment
Forest area (%)
Renewable water res withdrawn (% of total)
Terrestrial protect areas (% total land area)
Organic area (% total agricultural area)
Water withdrawal by agriculture (% of total)
Biofuel production (thousand kt of oil eq.)
Wood pellet prod. (1 000 tonnes)
Net GHG emissions from AFOLU (COz eq, Mt)

1294 508

215425
237329

73
72
82
51
74
58
86
76
83
74
72

-2 447
-9430
-2574

-663
-3 882

33

3987

8075

1618814
4

276 704
294271

90
89
92
77
94
86
93
92
89
91
92

-4 525
-7 461
-682
165
-4 295
32

12

18110

7449

2246912
4
945572
966 964

121
123
123
141
119
127
132
115
114
118
119

-6979
-5811
5056
1169
1257

32

14
1

381064
26154
8165




Main Trends in World Regional
Agriculture

Population growth
(% per annum]

World
Developing countries
Industrial countries
Transition countries

GDP growth
(% per annum)

World
Developing countries
Industrial countries
Transition countries

Growth in demand for
agricultural products
(% per annum)

World
Developing countries
Industrial countries
Transition countries

Growth in agricultural
production [% per annum)

World
Developing countries
Industrial countries

Transition countries

1979 to 1999 1989 to 1999 1997-99 to 2015 2015 to 2030

1997-99 to 2015 2015 to 2030 1997-99 to 2015
total per capita

3.5

.1
.0
.7

1969 to 1999 1979 to 1999 1989 to 1999 1997-99 to 2015

1969 to 1999 1979 to 1999 1989 to 1999 1997-99 to 2015

2030 to 2050

2015 to 2030
per capita

2015 to 2030

2015 to 2030




Main Trends in World Regional

Arable land
[million ha)

World
Developing countries
Industrial countries
Transition countries

Crop land and yields
in developing countries

Wheat

Rice [paddy)
Maize

All cereals
% of total

49

1997-99

1608
956
387
265

Harvested land [million ha)
1979-81 1997-99 2015 2030

96 111 13 118
138 162 164
16 118 136
408 497 528
&0 53 51

Agriculture

Irrigated
1979-81 1997-99 2015 2030

210 271

151 202 221 242
37 42
22 25

Yield (tonnes/ha)
1979-81 1997-99 2015



Green Revolution

Green Revolution is a broad agricultural
movement

« Green Revolution refers to a series of research,
development, and technology transfer initiatives,
occurring between the 1940s and the late 1970s, that
increased agriculture production around the world,
beginning most markedly in the late 1960s using
(1) selection, (2) mechanization, (3) irrigation and
the use of (4) fertilizers and (5) chemicals.

« The term first used in 1968

It was not a massive transfer of leading technologies from
developed countries to the farmers of developing ones

50
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Green Revolution

Norman Ernest Borlaug (1924-2009),
the plant scientist

- Is a central figure of the crop revolution

- Received the Nobel prize of 1970 for his
advances 1in plant breeding

* spectacular success in increasing food production in
Latin America, Asia and to certain extent in Africa

- His aim was to feed over 100 mln
population of poor countries and to combat
famine and starvation in the world
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Green Revolution

Social and environmental consequences of the

saved hundreds of millions of lives

displaced smaller farmers facilitating greater
corporate control of agriculture

encouraged overreliance on chemicals and
fertilizers

led to soil depletion and erosion

introduced large scale GM food that reduced
biodiversity
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sources of Growth in Crop
Production

What are the main sources (factors) of
growth in crop production?



Sources of Growth in Crop
Production

3 main sources of growth in crop production:

1. Expanding the land area

2. Increasing the frequency with which it is
cropped (through irrigation)

3. Boosting yields (through fertilizers, chemicals

and mechanization)

We may be approaching the ceiling of what is
possible for all three sources
4. Selection, creation of GMM plants

4




FAOSTAT & AQUASTAT

Identifying main sources of growth in crop production
{working with FAO STAT at hitp:/fwww fao.org/facstat/enf#home and AQUASTAT hitp:/fwww fao.org/aguastatistatistics/query/index. himl)

4

Sources of growth in crop production
(for each category 1-4 select one available indicator that COUNTRY: .oeeeeiesceieeesneenese s nenmnnnes =L L1 ] —
would diustrate the sifuafion with the category dynamics, your — —
indicator can differ from the one indicated in the example) Initial year* | Last year ** Change = Initial year * =

Use of fertilizers (= FAQSTAT)
Select from available items (Mitrogen N, Phosphate 205,
Potash K20), kgha

Arable land (2> FAOSTAT)
Arable land, % of agricuitursl land

Crops: Production Quantity (- FAQOSTAT)

Cereals, fons
if l:bﬂ‘&l'Enf

Water use (> AQUASTAT)

% of area eqmppa:l for |mgatur| power |rr|gated
If different. .

* The earlies! year available (both for the country and the region), approximately 2000.

** The lafest year svaifable (hath for he countne and thg region)

*% In case of abeolute values of indicators: Divide the last data per initial data z_{I ast vear data / Initial data). In case of %6 (Last year data - Inifial year data)
(*) The region where this country is situalied.

Make a resume of statistics found:

1. What kind of sources of growih in crop production are dominafing in terms of [ 2. How different is the situafion with the main sources of growth in crop
their growth rate during the period analyzed in a country selected? production in a region where this couniry is situated?




1. Land Resources
World Land Use

Wetlands Permanent

Greenland and lakes ‘ pasture
3%

), Antarctica,

World Resources Institute, U.N. Food and Agricultural Organization, and the Earth Institute at Columbia University

® 2012 John Wiley & Sons




Limited land for agriculture

Within the 13 billion hectares of total land, only 1.6 billion is under farmland

production (12% of land surface)

Global land use and agricultural land
billicn hectares

13.0 4.9 3.3

Potential area
for agricultural
expansion

W Total planted
araa -1.6 billion ha

0 AL R 1
: — :

Land Forest  Ofher Agri- Agri-  Pormanent Permanent Major:  Undefined
cultural cultural meadows Clops  crops:

Rest of Latam 4%

Brazil 5% : .“

Rest of Morth America 5% 1.6 billion
United States of America 10%

Rest of Asia Pacific 20%

@ Eastern Europe 13%

Africa 18%

Western Europe, Middle East 6%
@ China 8%

India 11%




Shortage of Agriculture Land?

the growth rates
of world
agricultural

production and
crop vields
have slowed




Land Use,
Agricultural Land Use

CHART 59: Land area

Americas Africa
.Agr’lcultural Forest.Dther WOIld .A.S].a.
Oceania Europe

[
75 . . . .
50 CHART 62: Agricultural area
25
- .Arable Permanent crops.Permanent meadows and pastures
0
100

50

25

0 ---

59
Source: FAO Statistical Pocketbook 2015



Land Resources

. : FACT: To produce the same
What regilons are running out amount of food today with yield

of their ag-ricultural lan d.r') levels from 50 years ago it would

require additional land
equivalent in size to the USA

ropland in use and total suitable land [million ha)

M Arable land in use, 1997-99
B Total suitable for rainfed
1031 crop production 874
497
220 99

Latin Armerica and Caribbean Sub-Saharan Africa East Asia South Asia MearEastand Industrial countries Transition countries

Some 90 percent of agricultural land is in North Africa
Latin America and sub-Saharan Africa.

Sources: FAQ data and Fischer et al g

* Some 90% of agricultural land is in Latin America and sub-Saharan Africa.

« There is almost none available for agricultural expansion in Southern Asia, the

. Western Asia and Northern Africa.



CHART 60: Arable land per capita, top 20 CHART 61: Arable land per capita, bottom

countries (2012) 20 countries (2012)
® lordan ®
® Martinique &
® New Caledonia o
Argentina L Bahamas @
Niger @ Malta L
Russian Federation L Trinidlaﬂ%ggg e
Lithuania L Saint Lucia @
Ukraine ® Puerto Rico &
Paraguay ® Westd%%gksatﬂg °
Belarus ® Oman ®
Latvia L Brunei Darussalam &+
Sudan & French Polynesia ]
Guyana @ Maldives ®
Uruguay @ Qatar ®
Regyiiicel o Guam ——®
e s o gty o
Estonia @ Kuwait ¢
Mali @ Djibouti o
Source: FAO Bulgaria @ Bahrain @
Statistical Hungary ® IR
Pocketbook
2015 0.5 1.0 15 20 0.00 0.01 0.02 0.03

ha/cap ha/cap
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Severity of Soil Degradation
within Agroecosystems

. SOIL DEGRADATION SEVERITY CLASS

B Very High

Non-Agroecosystem Area
PRI PN Cro d and managed pastures
cover 38% of planetary land
surface, of which 1/3 is crops and
2/3 - pasture




2. Water

Dynamics of
Irrigated Land
(1900-1998)

1900 1950 2000
l'lo AaHHbIM Woﬂdwatch Instltute

63 Based on OpenEdu.Ru, “Global Ecological Problems an Dy Martenin N.N., Popova




Water

Irrigation is crucial to the world’s food supplies

* The developing
countries are

Irrigation and water resources, 1997-99 to 2030

likely to expand
Renewable water and water withdrawal (km3] their irrigated
1] 2000 4000 6000 8000 10 000 12000 14000 area
Latin America
and Caribbean
East Asia * Water
_ resources will
South Asia be a major
Sub-SaR?(an Renewable water resources factor
rica B Water withdrawal, 2030 b
Near East and B Water withdrawal, 1997-99 Sl el
North Africa expansion in
South Asia and
in Africa

64



CHART 65: Freshwater withdrawal by
agricultural sector, share of total, highest
20 (1999 to 2013)

Somalia
Afghanistan
Mepal

Mali
Madagascar
Swaziland
Sudan

Viet Mam
Eritrea
Guyana
Turkmenistan
Bhutan
Cambedia
Pakistan
Ethiopia
Kyrgyzstan
Senegal
Qslanic Repubilic )

Bolivia

Laogs @

91
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93 95 97 99
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CHART 66: Countries with the highest renewable water resources per capita

[ 2000 2010
600 000
S 400 000
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=
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S & & & .gb
ot \‘:
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CHART 63: Countries with the lowest
renewable water resources per capita

€125
2 100
2 75
= 50
= 25
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3.Y1elds

Yield growth will continue to be the dominant
factor underlying increases in crop production
in the future

- FERTILIZERS
- PESTICIDES
- MECHANIZATION




Yield improvement slowing down
gl el Sl

Rolling 10 year average growth in crop Reduced yield
yields (corn, soybean, rice, wheat) improvement rate is

4.0% ~ .
' insufficient to support
increasing demand

1970 1920 1990 2000 2010

Source: Syngenta Corporate Presentation, 2017
- syng'enta




What yield growth 1s possible?

Exploitable yield gaps for wheat: actual Fertilizer use, 1961 to 1999
versus obtainable yield

B Actual M HNitrogen
I Obtainable M Phosphates

Potassium

Yield (tonnes/ha)

—_—
]
B
=
=
W
c
=
=
]
L=
=
[=3
o
]
—
[
@
=
=]
=
=

1PE1-63 1997-9% 1961-63 1997-79 1961-63 1997-99 1961-63 1997-5% 19461-43 1997-9% 1961-63 1997-9% 1961-63 1997-%9

[ad
558
e
O

Sources: FAD data and Fischer et ai. (2000] Source: FAD data
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Main Components of Mineral
Fertilizers

World

Fertilizers, Nitrogen (kq of nutrients per ha)

Fertilizers, Phosphate (kg of nutrients per ha)
Fertilizers, Potash (kq nutrients per ha)

Source: FAO Statistical Pocketbook 2015

Overuse of mineral fertilizers:
- Intoxication due to nitrates excess
- Carcinogenic risk
- Eutrophication of water
- Pollution of soils by contaminants



Phosphate Cycling
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Nitrogen Cycling

Nitrogen Cycle

'ATMOSPHERIC
© NITROGEN N

| ATMOSPHERIC "

( FIXATION
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Fertilizers in Agriculture

Nitrogen fertilizers and irrigation are being used
more and more to raise and maintain crop yields

Nitrogenous Fertilizer Consumption, 1975-1999 The Monsanto
] ——cw
180 - Company
160 I - A US based multinational
1 ig CHINA) agricultural
: :Lm VI blotechnplogy
80 — O UTH corporation
60 [ — AMERICA  The world's leading
40 e AFRICA producer of the
[]1 975 1980 1985 1990 1995 N * The leading producer of
S genetically engineered
(GE) seeds
* Negative case of overuse
of fertilizers
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Mineral Fertilizers: FACTS

Nitrates = ... in human body ... Nitrites
- Methemoglobinemia

Allowable application doses of mineral
fertilizers in 1970s:
Western Europe: > than 100 kg/ha
Netherlands:

New Zealand: > than 1000 kg/ha
USA & USSR: < than 100 kg/ha
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Consequences of Green Revolution

Eutrophication is the
enrichment of a water body with
nutrients, usually with an excess
amount of them.

This process induces growth of
plants and algae and due to the
biomass load, may result in oxygen
depletion of the water body.
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Consequences of Green Revolution

PESTICIDES
Pesticides are chemical substances
that are meant to control pests or

weeds.

TYPES: herbicide, insecticide, insect growth
regulator, nematicide, molluscicide, hermiticide, —

pesticides, avicide, rodenticide, predacide,

bactericide, insect repellent, animal ——
repellent, antimicrobial, fungicide, disinfectant (a BT %
ntimicrobial), and sanitizer.

The most common of these are
herbicides which account for
approximately 80% of all pesticide
use.
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Without fungicides,
vields of most fruits and
vegetables would fall by
50-90%, making fresh
produce unaffordable

to many



Consequences of MECHANIZATION

Soll erosion
Soil compaction
Increase in energy consumption

Due to drought and desertification each
year 12 million hectares of soil are lost
(23 hectares/minute!),

where 20 million tons
of grain could have
"é"’ been grown

79



Human Induced Soil Degradation
in the World

Soil degradation types Other symbols

- Water erosion |:| Physical deterioration - Stable terrain

|:| Wind erosion Severe degradation |:| Mon-used wasteland
80 - Chemical deterioration |:| Water bodies




81

No-Till Agriculture
No-tillage is a system of farming w

in which planting is done in a S
narrow trench, without tillage, e
and weeds are controlled with = ’ e WS
herbicide

What are main advantages and W!

disadvantages of no-till P
farming?
In what countries this method of

farming is becoming more
popular?



4. Selection

It 1s a process of breeding of new
varieties and breeds

sn=d Michurin I.V.
B (1855-1935)

Biotechnology or genetic engineering

82
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Selection: Plant Breeding

Plant’s breeding through the human history

- To understand it it’s sufficient to compare corn
ear of today with its analogue of 5.000 years ago




BIOTECH CROPS =
~ GM CROPS



Table 1. Global Area of Biotech Crops in 2015: by Country (Million Hectares)**

Rank Country Area Biotech Crops
(million hectares)
1 USA* 70.9 Maize, soybean, cotton, canola, sugar beet, alfalfa, papaya,
squash, potato
2 Brazil* 442 Soybean, maize, cotton
3 Argentina* 24.5 Soybean, maize, cotton
4 India* 11.6 Cotton
5 Canada* 11.0 Canola, maize, soybean, sugar beet
6 China* 3.7 Cotton, papaya, poplar
7 Paraguay* 3.6 Soybean, maize, cotton
8 Pakistan* 29 Cotton
9 South Africa* 23 Maize, soybean, cotton
10 Uruguay* 1.4 Soybean, maize
11 Bolivia* 1.1 Soybean
12 Philippines* 0.7 Maize
13 Australia* 0.7 Cortton, canola
14 Burkina Faso* 0.4 Cotton
15 Myanmar* 0.3 Cotton
16 Mexico* 0.1 Cotton, soybean
17 Spain* 0.1 Maize
18 Colombia* 0.1 Cotton, maize
19 Sudan* 0.1 Cotton
20 Honduras <0.1 Maize
21 Chile <0.1 Maize, soybean, canola
22 Portugal <0.1 Maize
23 \Vietnam <0.1 Maize
24 (Czech Republic <0.1 Maize
25 Slovakia <0.1 Maize
26 Costa Rica <0.1 Cotton, soybean
s 27 Bangladesh <0.1 Brinjal/Eggplant
{iipytshae QTOTESOUces Pl 28 Romania <0.1 Mazize * 19 biotech mega-countries growing 50,000 hectares, or more, of biotech crops

blications/briefs/51/executiv
85  esummary/default.asp

** Rounded off to the nearest hundred thousand

Total 179.7 Source: Clive James, 2015.
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http://isaaa.org/resources/pu
blications/briefs/51/executiv
esummary/default.asp

#16

Mexico*

0.1 Million Mas,
Cotton, Soybean

#20
Honduras
«<0.05 Million Has.

Mailze

#26
Costa Rica

Catton, Soybean

#18
Colombia*®
0.1 Milllion Mas.
Cotton, Malze

#11
Bolivia*
1.1 Million Has.

Soybean

#21
Chile
<0.05 Million Has.

Matze, Soybean Canoky

Biotech Crop Countries and Mega-Countries*, 2015

<0.05 Million Has, ————_ 7

#17

Spain®

0.1 Millian Has.
Malze

#24

Czech Republic
<0.05 Million Has.
Maize

#25

Slovakia

<0.05 Million Has.
Maize

#28
Romania
<0.08 Million Has.

Maiza

#3

Argentina*

24.5 Million Has.
Soybean, Maize, Cotton

#7
Paraguoy®

Soybaan, Malze, Cotton

#10
Uruguay™
1.4 Million Mas.

Soybean, Malze

#2

Brazil*

44.2 Milllion Has.
Soybean, Makze, Cotton

#9

South Africa™®

2.3 Million Has.
Maize, Soytiesn, Cotton

Cotton

Source: Cive James, 2015.

[ *19 biotech mega-countries growing 50,000 hectares, or more, of biotech crops.

Figure 1.

Global Map of Biotech Crop Countries and Mega-Countries in 2015




Global Area (Million Hectares) of Biotech

Crops, 2015: by Country |EeEEAYrY

COTTON RAPE

Biotech Mega Countries

50,000 hectares (125,000 acres), or more

<«
» 1. USA 70.9
a §. Canada 11.0
13. Ausltralia 0.7
Marginal Decrease 28 countries which have adopted 17. Spuin 0.1

from 2014 biotech crops

. Less than 50,000 hectares
crops was 179.7 million hectares. -

representing a marginal decrease 1L B Slovakia
of 1% from 2014, equivalent to 1.8 sta R
million hectares Portugal

" 18 Romania
Czech Republic



International
Service for the
Acquisition of
Agri-Biotech
Applications
((STAVAVAY
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BIOTECH CROP HIGHLIGHTS IN 2015

1 MILLION
], FARMERS
i COUNTRIES
.'_'_'.!l IN 2 PLANTED
1 79 MILLION HECTARES
o4 BIOTECH CROPS
FASTEST ADOPTED CROP TECHNOLOGY IN RECENT TIMES

2 BILLION HECTARES OF BIOTECH CROPS
PLANTED IN ~28 COUNTRIES SINCE 1996

COUNTRIES GROWING BIOTECH CROPS MAJOR BIOTECH CROPS

20 0evELOPING 8 INDUSTRIAL .
1,

TOP 5 COUNTRIES GROWING BIOTECH CROPS:
(AREA IN MILLION HECTARES)

USA
Brazil 44.2 HERBICIDE TOLERANCE is
S the dominant trait deployed
gentina - FIRST COMMERCIAL PLANTING OF in SOYBEAN, MAIZE, CANOLA.
T 1.6 STACKED BIOTECH MAIZE N COTTON. SUGAR BEET &

" VIETNAM ALFALFA

STACKED TRAITS
%

INSECT RESTIANCE (14%)

CONTRIBUTION OF BIOTECH CROPS TO FOOD SECURITY, SUSTAINABILITY & CLIMATE CHANGE
NCREASES CROP PRODUC REDUC AGRICULTURE" CONT ES 7O ALLEVIATION
- PRI ND HUNGER
%%RDE AFFORDABLE. LOWERS PESTICIDE USE  BETTER LIVELIHOODS FROM
DECREASES CO2 EMISSIONS HIGHER YIELDS

REDUCES PRODUCTION COSTS
HELPS MITIGATE HELPS FARMERS EARN REASONABLE INCOMES
AELFD MITTIGATE

CONSERVES BIODIVERSITY CLIMATE CHANGE % ST R
LAND SAVING _—g REDUCES ﬁg‘;;in;fc?gnslﬁ:ﬁ'rotz the
TECHNOLOGY //l \\\ GREENHOUSE poor farmers & their families

GASES in indiia, China, Pakistan, Brazil, (N

PREVENTS 3
Argentina, Burkina Faso, Myanmar, Mexico,
DEFORESTATION SAVINGS ON FOSSIL-BASED FUELS SU%E,',_ Paraguay & South y i

For moreiqrmma:ion, visit ISAAA website: n isasa.org B @isaaa_org isasavideos
WWW.i5aaa.org

Snuere lamee (T 015 0 Annvercary (O3 M15) of the Glnkhal

#GMCrops2015




BIOTECH CROPS [PLANTED OR APPROVED" IN 2014] AND BENEFITS: 2014 ISAAA Global Status Report Updates
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lobal Area of Biotech Crops,
1996 to 2015 (M Has, M Acres)
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Global Area of Biotech Crops, 1996 to 2015:

i - . N
By Trait (Million Hectares, Million Acres) ISAAA
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Source: Clive James, 2015



Global Adoption Rates (%) for Principal

Biotech Crops (Million Hectares, Million Acres), 2015 .?;f;

M Acres
494 200
445 180
395 160
346 140
296 120
247 100
198 80
140 60

99 40
49 20

83% 75% 29% 24%
Soybean Cotton Maize Canola

Source: Clive James, 2015

Hectarage based on FAO Data for 2013 Canola is a genetically engineered plant developed in Canada from the rapeseed plant (canola is not the
g : name of a natural plant but a made-up word, from the words "Canada" and "oil*)



Organic Agriculture Products

Concerned
consumers create
hot markets

“Organic” food —
food produced
without any
chemical inputs
and to various
ecostandards

The World's Largest Markets For Organic Products

Organic retail sales value by country in 2013"

United States $26.7bn

Germany = NG ;s :-»
France 1N [N $4.8bn
china @m [ $27on
canada 11 [ $2.6bn
United Kingdom 5% [JJl] $2.3bn

italy un [l $2.20n
switzerland [ [ $1.8on

Sweden i@ [f $7.1bn
Japan (e [ $1.1bn
spain = [ $1.1bn

Australia &8 [Jj $1.10n

EE| rom 0 to USD on 23/07/15 .
g‘agcﬁs Sou and IFOAM Statlsta 5

Annual growth of “organic” food retail market is
10-309% 1n developed countries



Conclusions

For the cultivation of agricultural products, mankind uses nearly 1/3
of the land. Further expansion of the land is inappropriate.

The productivity of agriculture is constantly growing due to the use
of sophisticated technologies — “green revolution”. Intensification
occurs with the use of mechanization, mineral fertilizers, pesticides,
irrigation and selection of varieties.

Each of the listed agrotechnologies has its negative aspects, which
are manifested when it is used excessively. Therefore, further growth
in agricultural productivity in a limited area is not unlimited and the
limit has already been achieved in many countries.

Among promising developing agrotechnologies are precision
farming (mouHoe 3emaedenue) and robotics (po6omomexHuka)

95
Based on OpenEdu.Ru, “Global Ecological Problems and Sustainable Development” by Marfenin N.N., Popova L.V. , 2017
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Types of Territorial Strategies of
Agribusiness

Expansion

+ New lands development (ex.: Middle West of the USA, savannas
and serrados of Brazil)

« Occupying new market niches («organic products», biofuel)
- Discovering new markets (globalization of consumption)

Production concentration in vertically integrated
agricultural business

- Agro holdings in Russia

« Sugar cane agricultural sector in Latin America countries

Diversification and creation of multisector
companies



Concentration Case:
Global Coffee Chain

entration of market power in the global coffee chain

Four companies control almost 40 percent of global trade in coffee and only three roasters
(Philip Mormis, Nestlé and Sara Lee) contrdl 45 percent of the global market.

4 intermational traders: 500 million
Neumarn, \olcafe, consumers
ECOM, Dreyfus
(39%)
30 grocers:
Wal-Mart, Camefour, Ahald, Kroger, Matro Group,
Target, Tesco, Costeo, Albertsons, Rews, Aldi, JCPannsy,
Safeway (USA), ITM, Kmert, Walgreens, Ito-Yokadb,
Edeka, Auchen, Sainsbury's, Acon, Tengelmann, CVS,
Leclerc, Schwartz Growp, Casino, Delhaze Group,
Deied, Publkx, Rite Al
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Land Confilicts

Agricultural land is disputed mainly
inside the country

- Brazilian movement of people without land
Land with mineral resources or access
to the sea 1s disputable mainly
internationally

 Oil conlflicts, etc.
New types of conflict (international)

- Taking away the upper layer of soil after
timber production



syngenta




Syngenta has two core businesses

Crop Protection

Selective herbicides Corn & Soybean
Non-selective herbicides Diverse Field Crops
Fungicides Vegetables and Flowers
Insecticides

Seedcare

Who we are

A leading agriculture company helping : 90

to improve global food security by countries
enabling millions of farmers to make

better use of available resources.

) ) ) 107
* World-class science and innovative production and

crop solutions. supply sites

28,000 people in over 90 countries

working to transform how crops are 119

grown. research and
development sites

Committed to rescuing land from
degradation, enhancing biodiversity 27.810

and revitalizing rural communities. employees

100



Syngenta Case

The Good Growth Plan

We've made six commitments to help gruw more food using fewer
resources, while protecting nature, and at the same time helping people in
rural communities live better lives

More food More biodiversity More health
Less waste Less degradation Less poverty

O |2 O(D O

Make crops Rescue Help Empower Help people | Look after

- more biodiversity smallholders stay safe every worker
more efficient farmland flourish ) ery

Increase average productivity Improve the Enhance Reach 20 million @ Train 20 million Sinive for fair
of the world's major crops by fertility of 10 biodiversity on smallholders farm workers on [l labor conditions
20% without using more lamnd, million hectares o million and enable them labor safety, throwghout our
water or inputs of farmland on hectares of to increase especially in enfire supply
the brink of farmland productivity developing chain network
degradation by 50% countries

One planet. Six commitments.




Syngenta Case

Keeping our commitments relevant to society

Our six Good Growth Plan commitments help us quantify
how we contribute to the Sustainable Development |
Goals set out in the United Nations Agenda 2030. @ Divetoemens GLIALS

smallholders
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