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Take Home Message

e Earth is getting warmer; climate is changing with a
regional texture.

e The global mean temperature is already 1°C above
pre-industrial levels.

e It Is estimated that climate-related and geophysical
disasters have caused 1.3 million deaths over the
period of 1988-2017.

e Rate of GHG increase and rate of global warming
IS of concern

e Economics of climate change are an economics of
uncertainty.




Global Carbon Emissions
Fall in 2020

% change in CO, emissions in 2020 compared to 2019”

Spain India U.S. Germany UK ltaly France Japan World China
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Agriculture Sector In Figures

e Agriculture sector Is one of the most important
national economic sectors.

e About 25.03% workers of the total employees.

e It contributed In the gross domestic product by
11.1% in year 2016/2017.

e The agricultural sector achieved growth rate 3.2%
In year 2016/2017




e Total cultivated area i1s 9.1 million Feddan.

e Total cropped are is 15.7 million Feddan(16.06
m In 2018).

e Total value of agricultural production was LE
356.5 million.

e Total Value of Agricultural Inputs was LE
102.8 million.

e Net Agricultural Income was LE 253.6 million.
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‘We have a cloud hovering over our head.
It’s dramatically serious. Climate change:
can have a significant adverse effect in the
short term. It’s no longer about the future;
it’s the present." |

lllllA'l-'l-ll Mario Cerutti,
oy Green Coffee &
o) N Corporate Relations
DIUM ROAsT Partner, Lavazza
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We must take drastic steps now.

By 2030, greenhouse gases must be cut by
45%.




?  Reflection

Vhat do you know about

climate change?}




Developed countries, with one-fifth the
population, are responsible for half of global
emissions. Their refusal to share technologies and
financial resources, and the US, with 5% of the
population responsible for 20% of emissions,
pushing for similar obligations under the Paris
treaty of 2015 creates an existential crisis for
other countries.
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Climate change within 100 years:
About half an ice age, but on the
warm side




The Climate is Changing

e Temperatures are rising;
e Sea levels are rising;
e The ocean is acidifying;

e Climate change is reflected in water cycle

changes and In extreme weather.
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@By Extreme weather

¥ events

H Sea Level Rise

" Agriculture
risks

——<=u \Water-related
risks

Coastal Area
risks

Ecosystem
risks

l @é | Health risks

o= Climate-sensitive

G = L

R Industries risks
.

*Crop yields and commodity prices
elrrigation demands
*Pests and weed

*Changes in water supply and timing
*Water quality

*Glacier thaw

*Draught and flood

*Erosion of beaches
elnundation of coastal wetlands
*Typhoon, storm surge, tsunami disaster

Shifts in ecological zones

L_oss of habitat and species

edamages in ecosystem structure and
function

*Marine life influenced by ocean acidity

*Desertification, soil erosion and salinization
eSandstorm

eUrban settlement environment

(heat island effect, sewage and garbage
treatment...)

*Weather-related mortality/heat stress
Infectious diseases

*Air quality-induced respiratory effects
*Marine biotoxins

emanufacture

*Tourism industry

eFinancial and Insurance industry
*Energy market




Sensitivities to extreme weather

Crop Type

Annual seed
crops

Annual vegetable
crops

. Annual Protected
crops

Perennial fruit
Crops

Examples

Cereals,
oilseeds,
peas

potatoes

Tomatoes

Apples

Vulnerable Process

Planting, establishment,
flowering, seed formation '

Planting, establishment,
development, quality

Quality, yield
Bud break, flower

initiation, flower
development, fruit growth
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10 HOTTEST YEARS ON RECORD GLOBALLY
L

LAST 5 YEARS RANK AS TOP 5 HOTTEST @ .

#2
2019
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Australia (1%)

Turkey (1%)

Brazil (1%)

South Africa (1%)
Mexico (1%)
Canada (2%)

Indonesia (2%)

Saudi Arabia (2%)

South Korea (2%)

Islamic Republic of Iran (2%)
Germany (2%)

Japan (3%)

United Kingdom (1%)
Poland (1%)

Italy (1%)

France (1%)

China (28%)
Africa

Americas
Asia
Eurasia
Europe

Oceania

Rest of the world (21%)

© 2020 Union of Concerned Scientists
Data: Earth Systems Science Data 11, 1783-1838, 2019




EMISSION BREAKDOWN?

159 Other energy

329 Landfills
& waste water

159 Transport

189 Buildings

5

Industry 299%

Agriculture
& forestry 0
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Nicholas
Stern

The Economics of
Climate Change

The Stern Beview
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“The Stern Review

e The Stern Review was commissioned by Gordon
Brown and Tony Blair, perhaps In response to the
critigue of the House of Lords on the lack of
economic analysis on UK climate policy

e There are 23 authors on the Stern Review, 50 or more

consultants supported the review, and numerous
experts attended workshops

e About 15 months of preparation
e 575 pages, 36 background papers

e Costs In excess of £2 million (estimate, no
Information on Treasury website)
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Lonoring climate change will
eventually damage economic
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Dec. 20, 2020 414.68 ppm
Dec. 20, 2019 411.69 ppm
1 Year Change 2.99 ppm (0.73%)
Last CO2 Earth update: 3:35:04 AM on Dec. 21, 2020, Hawaii local time (UTC -10)
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4 What is IPCC and what does an IPCC
L output look like?




1990 - First IPCC Assessment Report (FAR) Nt

1992 - IPCC Supplementary Reports
1994 - IPCC Special Report

1995 - Second IPCC Assessment Report (SAR)
1996 - COP-2, 1997 - COP-3

2001 - Third IPCC Assessment Report (TAR)
2002 - COP-8, 2003 - COP-9

2007 - Fourth IPCC Assessment Report (AR4)

2007 Nobel Peace Prize




2013- 2014 The Fifth Assessment Report (AR5)

Oct. 2018, Global report of 1.5¢ (Special
Report)
August 2019, Climate change an land
Sept. 2019, The ocean and cryosphere in a
changing climate
The Sixth Assessment Report (AR6) Is expected |

1n sl W ; £ 4 cop LT it - The Ocean and Cryosphere
Global Warming of 1.5°C . in a Changing Climate
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5. Responding to Climate Change /




Responding to climate change involves two’
possible approaches:

- Reducing and stabilizing the levels of heat-trapping
greenhouse gases In the atmosphere (“mitigation™) |
and/or adapting to the climate change already in the

pipeline (*adaptation™)

Adaptation Mitigation




Building Climate Resilience

MITIGATION

ACTION TO REDUCE EMISSIONS
THAT CAUSE CLIMATE CHANGE

conservation
Sustainable g”&= ; .5 Disaster management GI{:J

ADAPTATION

ACTION TO MANAGE THE RISKS OF
CLIMATE CHANGE IMPACTS

systems

transportation New energy Local food & business continuity | — ]

n —
N =5 sl e
g 3 Flood
( Clean energy Stk S il (0 1| erotection

i
Energy @ @ Infrastructure
efficiency upgrades
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Difference between Adaptation and Mitigation

It is the strategy for adapting to
| climate change.

| Itis a question of taking
appropriate measures to prevent
- the effects of climate change.
Measures such as the

| construction of flood barriers, the
efficient use of water, the
development of drought-resistant
crops, etc. can be taken.

These are long term strategies.

It is localized and specific to a
region.

It is the strategy for reducing the
impact of climate change.

It reduces the emissions of
greenhouse gases.

The main measures are the use of
new technologies, clean energy
resources, to make older
technologies more energy
efficient.

These are short term.

It is global and not localized




Limits to Adaptation

®m Technological limits (e.g., crop tolerance to
water-logging or high temperature; water
reutilization).

m Social limits (e.g., acceptance of biotechnology).

m Political limits (e.g., rural population
stabilization may not be optimal land use
planning).

m Cultural limits (e.g., acceptance of water price
and tariffs).
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PREVIOUS RESULT

Previous result of CC
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We need to i‘espond through two courses

of action
The first Is adaptation,
To adjust our behaviour and actions to the changing
climate -- which can be thought of as “managing
the unavoidable”. Examples of adaptation include
more efficient use of water resources, introducing
new crop varieties to address changes in growing
seasons, and building infrastructure to reduce the
damage from extreme events such as floods and

droughts.




Economics of Adaptation

Economic thinking on adaptation has evolved
from a focus on cost-benefit analysis and
Identification of “best economic” adaptations to
the development of multi-metric evaluations
Including the risk and uncertainty dimensions In
order to provide support to decision makers




Economic effect of adaptation measures

e Crop varieties that are adapted to climate change
have enhanced resistance to droughts and heat and
so also raise productivity in non-climate change-
related droughts and temperature extreme (Birthal et
al., 2011).

e Better building Insulation that mitigates energy
use and associated greenhouse gas emissions also
Improves adaptation by protecting against heat
(Sartori and Hestnes, 2007).




When full adaptation is possible

Free
adaptation

Avoided
impacts
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Selecting the suitable economic approach for
assessing climate change adaptation options

UNFCCC (2002), along with GSF (2011) and
Niang-Diop and Bosch (2011) suggest three main
techniques to be applied In the economic
assessment of climate change adaptation

options:

1. Cost-benefit analysis (CBA);
2. Cost-effectiveness analysis (CEA); and
3. Multi-criteria analysis (MCA).




What method should be used when?

* If costs and benefits of alternative adaptation options can
be measured In or translated into monetary terms, a CBA

would be preferred.

o If benefits of adaptation options can be quantified but not
expressed Iin monetary terms (e.g. human lives) whilst
costs can be quantified in monetary terms, a CEA would be

preferred.

e If both costs and benefits cannot be expressed in monetary
terms, an MCA iIs recommended. In all other cases, an
economic approach is very difficult to be applied and other
approaches have to be taken into consideration, e. g. using
an expert panel to conduct an assessment.




LONG SHELF LIFE '
WHICH ORTGING—

SMELLS DELICIOUS

SHORT SHELF LIFE
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100% | 145 140 (158 130 060 {——Sum=totalscore
HIGHEST 3 Of each option

SCORE




Are costs and benefits of adaptation
options measurable in monetary terms”

}

YES l NO |

CBA ls it possible to quantify costs and benefits of
adaptation options at all?

L
CEA |e= |YEs) | N0 )

¢

ls It possible to rank adaptation options with respect to certain
criteria, e.g. based on a qualitative assessment?

Yts L_N?

MCA Other (non-economic)

approaches

Source: Author’s own figure based on UNFCCC (2002) and Niang-Diop and Bosch (2011).



Climate Change Impact Chain *
. _Analysis for Wheat & Rice




How to use table

The colour coding is as follows (“traffic-light system”):
e Red high negative impact «@@p

° medium negative impact

o low or no negative impact
° positive Impact g
e Blue Impact disputed D,

° not very relevant at present

e [White] If no Information present D
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Vegetative growth stages Fruit growth Maturity stages
stages |
Climatic | Germination | Tillering& Ear Milk- | Dough Dry
g & seedlings | elongation | initiation & | ripe
s flowering
Temp.
Rainfall
RH
|  Sail
salinisation
- Co,conc.
Tropical
storms




eat impact chain

Climatic Biophysical impacts Socio-economic Adaptation
stimuli Impacts measures
Temp. Low temperature causes Adverse climate - Use of heat tolerant
germination inhibition, leading to =~ stimuli may cause: cultivars (type of
growth and yield depression. - Lower production cultivar is region
High temperature: decreased therefore food specific).
growth and grain yield, increased Insecurity, - Use early warning
pest pressure and damage. - Reduced income for systems.
farmers,
Soil Wheat is sensitive to salinity, ey o - Lse of salt tolerant |

varieties
- Soil improvement
measures before
plantation,
- Use of irrigation
water with low salt
content.

Salinisation = particularly during the seedling
stage.

for rice causing higher
prices at local
markets.

Co, Fairly strong positive effect as C3
plants
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The Linear System of Production and
Consumption
‘Why are we off-track?

=B

- One driver behind many of the current challenges'
and the lack of progress on the SDGs Is our linear
system of production and consumption. 3

| " W

MAKE USE DISPOSE




Why is the linear system problematic?

Eventually a one-way system destroys the
landscape on which it depends. The clock Is
always running, and the flows always approaching
the time, when they can flow no more. In its
essence, this Is a degenerative system, devouring
the sources of Its sustenance."




_Circular Economy: Beyond Recycling

RECYCLING CIRCULAR

LINEAR ECONOMY ECONOMY ECONOMY
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For the
Environment

Conservation of
natural resources

“1rcular

o .

onomy

Less greenhouse gas emissions

. (3

@

)

Lower pollution and waste

Preservation of vital
ecosystem services, in
particular land
productivity, and the
health of soil, air and
water bodies




&

Less greenhouse gas emissions

Climate change and the use of materials are closely linked. Circle Economy estimates that 62% of
global greenhouse gas (GHG) emissions result from extraction, processing and production
activities, The circular agenda provides a pathway to a low-carbon future. Amongst other things, it
enhances energy efficiency, relies on renewable energy sources, and avoids deforestation,
According to UN Environment, adopting circularity could reduce GHG emissions by as much as
99% in some sectors. It can help to make deep emission cuts from heavy industry; in an
ambitious scenario, this could amount to 3.6 billion tonnes CO; per year by 2050, A more circular

economy could be a significant step towards achieving the Paris Agreement,



Lower pollution and waste

CE eliminates the notion of waste by design. This would put an end to the
continuous growth of landfills and the dumping of waste into the environment,
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ects Crop Production

Climate Change A

POSSIBLE BENEFITS
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Changes in socioeconomic conditions in response to changes in
crop productivity (farmers’ income; markets and prices; poverty; -
malnutrition and risk of hunger;
migration).
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Models - Advantages

Models are assisting tools, stakeholder
interaction is essential

Models allow to ask “what if” questions, the
relative benefit of alternative management can
be highlighted:

Improve planning and decision making

Assist in applying lessons learned to policy
i1ssues

Models permit integration across scales,
sectors, and users




Models - Limitations

Models need to be calibrated and validated to
represent reality

Models need data and technical expertise

Models alone do not provide an answer,
stakeholder interaction is essential




Economic Models

Consider both producers and consumers of
agricultural goods (supply and demand)

Economic measures of interest include:
How do prices respond to production amounts?

How is income maximized with different 5
production and consumption opportunities?




ECOIlomiC MOdelS (continued)

Microeconomic: Farm
Macroeconomic: Regional economies

All: Crop yield is a primary input (demand is the other
primary input)

Economic models should be built bottom-up




Impacts on the Agricultural Economy

The Ricardian model was developed to solve this
problem (Mendelsohn, Nordhaus, and Shaw, 1994).
This model assesses the economic impact of climate
change by estimating the current value of farmland
price as the discounted value of future rent.
Basically, It assumes that, in a long-term balanced
state in which all production elements

that change along with climate change, farmland
price represents the quasi-rent which is the profit
from utilizing the farmland.




The Ricardian model has an advantage with regard
to climate change Impact assessment as It can
Include adaptation that cannot be accurately
measured or Iidentified. It measures the change In
farmland value or revenue by taking Into
consideration both direct impacts, such as change In
crop productivity due to climate change and indirect
Impacts, such as replacement effect of Input
production factors and change In farmland
utilization, so that it is widely used for analyzing
the economic Impact of climate change (Kim
Chang-gil and et al, 2008).
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Who Am I? and how to contact me?
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