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*Malthus predicted that food
production cannot keep up with
population growth.

*However. human Ingenuity
continues to boost production
(new varieties, mechanization,

Thomas

Malthus irrigation, fertilizers, etc.) -

YAYY-V\VEP?

proving Malthus wrong.
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David Lam, How the world survived the populafion bomb, University of Michigan Population Studies Center, 2011
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' —BILL GATES

The Big Question

Can the current food ONE BILLION HUNGRY
pde UCTiDn SysTem CAN WE FEED THE WOQRLD?
feed a growing

population in a
changing climate

while sustaining

ecosystemse

GORDON CONWAY

FOREWORD BY RAJIY SHAH
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Feeding the world in 2050
A

= No doubt, agriculture has been competitive and has
proved Malthus wrong, but if the world is to feed @
billion people in 2050 and successfully navigate
ecological tipping points in the face of climate
change, solutions such as the above will be needed
on a global scale.
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. Types of Spatial development initiatives

1.
2.
3.
4.
3.

Special economic zones (SEZ)
Technopoles and science parks
Industrial parks

Clusters

Economic / agricultural corridors

3,10 — o j-ad gl Jole (9 oo b cosiliuwne bLI )l jolS (o108 ol

(Source: Reeg, C., A. Hampel-Milagrosa, M. Bruntrup,
forthcoming)

& 2016 Germman Development Institute / Deutsches Institut fur
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,Landgrabbing®

» the purchase or long-term lease of vast tracts of
land from mostly poor developing countries, by
wealthier, food insecure nations as well as private
entities to produce goods for export” (Daniel, 2011)

» Example: Qatar has purchased
— 40,000 hectares in Kenya (crop production)
— Vietnam and Cambodia (rice production)

— Sudan (oil, wheat and corn production) (Source:
Kenya, 2009)

& 2016 Germman Development Institute / Deutsches Institut fur
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Why do poor countries offer land?

In many countries:

1. Lack of skills,
2. Lack of infrastructure and capital,

3. Underutilization of capital,
4. Mismanagement of agricultural resources

~Sudan can feed the whole world thanks to our

millions of hectares of fertile land“—-Awad al Karin,
Minister of Investment, Sudan

JAfrica can bring solutions to this current (food) crisis
instead of always being considered as a problem to the
world economy“ — Ivohasina Fizara Razafimahefa,

& 20 14 Seaman cevewgingit lisutule ! J2uscicss nisude fu
C Ak 1 iy e nanlit ([
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Investor and Target countries, Land Matrix

2016

Top Investor Countries Top Target countries
(in hectares invested) (in hectares sold)

USA (6, 484,301)

Malaysia (3,897,160)
Singapore (3,211,748)

Arab Emirates (2,269,687)

UK (2,242,235)

China (2,129,436)

india (2.069,483)
Brazil (2,061,448)

Canada (1,993,032)

China, Hong Kong (1,748,289)

Papua New Guinea (3,804,453)
Russian Fed (3,353,512)
Indonesia (3,235,339)

DRC (3,155,318)

Brazil (2,744,535)

South Sudan (2,691,453)
Mozambique (2.448,695) 4l
Ukraine (2,404,407)

Congo (2,148,000)

Argentina (1,412,267)
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Agri-investments inside and outside of Asia 9

Agri-based TNC Nature of operation Investments in Asia | Investments outside
Asia

Sime Darby Berhad
(from Malaysia)

Charoen Pokphand
(from Thailand)

Kulim Berhad (from
Malaysia)

Karutun Global Ltd
(from India)

Wilmar Intemational
(from Singapore)

Palm oil, rubber Indonesia, Malaysia
plantation and

processing, oils, fats

and oleochemicals

Livestock and Thailand, China, India
aquaculture and ASEAN countries
operations

Palm oil, Indonesia

oleochemicals, food
and restaurant
manufacturing

Floriculture, rice, India
wheat, palm oil and
sugarcane for sugar

and ethanol

Palm oil Malaysia, Indonesica

Westermn Europe,
Africa, Latin America
and North America

Turkey, Russian
Federation, UK
Papue New Guinea,

Solomon Island

Kenya, Ethiopia

Europe
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What happens when land is lost? (+ impacts)

Share of stakeholder interviews that mentioned a positive impact, by issue:

investments in Asia (n=154)

Lmployinenl

Working conditions
Arcrss to markets

Technolagy ransfor

Infrasmmecmre
provizion

Dmtgrower schemes

Education

Food security

Acceas to inanee

I
n 5

Source: Zhan J., H. Mirza, and W. Speller (2015) Impact of larger scale agricultural

10 15

investments in SEA, a first assessment

5

a5

& 2016 Germman Development Institute / Deutsches Institut fur
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What happens when land is lost? (- impacts) N

Share of stakeholder interviews that mentioned a negative impact, by issue:
investments in Asia (n=154)

Acrogz o land

Environmental
irrpraat

Aeiess Lo wHler

Access o finance

Erll]l‘l!l_"'llll.‘lll

Cutgrower schemes

Tolrastrucinm

TOvision

lood security -
Working condition: -
i

T T
o 1 L% an p 30 33

Source: Zhan J., H. Mirza, and W. Speller (2015) Impact of larger scale agricultural
investments in SEA, a first assessment

& 2016 Germman Development Institute / Deutsches Institut fur
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Why fresh foods in urban areas
using PFALs?

The population in urban areas will keep
increasing, and will reach 70% of world
population in 2050.

The population in agricultural areas will keep
decreasing, with aged farmers/growers.

We need to produce and deliver foods with
less water, less fossil fuel and less fertilizer.

Also, we need to reduce the resources to
process the foods after harvest, if fresh foods
are tasty and good for our health, and
environmentally friendly.
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By producing fresh foods in urban areas:

Much fossil fuels for the transportation and
refrigeration are saved, with less traffic and less
CO2 emission. Traffic jams and acccidents are
reduced.

Job opportunities are created, and vacant spaces
can be used. Local production for local
consumption is achieved,

Citizens can enjoy ‘fresh’ foods, and growing them.

Wastes (waste water, garbage, CO, etc.) can be
used as essential resources (water, fertilizer, CO2,
etc.) for plant production.

Nighttime (surplus) electricity can be used for
lighting and air conditioning.
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Essential resources (left) in plant production
system & produce obtained form the system (right)

Essential Resources Produce
Light = |

Water (H;0 ) s Plant H,0, O,
€O production [ Plants with
Inorganic fertilizers| Primary & secondary
Seeds/ EI System I‘M‘Ietabol$s & water

transplants tHeat Max. value &
(Temperature) Min. plant residue

Other important resource: Labor

24
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Urban agriculture includes:

Urban Agriculture

iPlant factory with artificial lighting (PFAL)

Greenhouse with/without supplemental

lartificial lighting (including rooftop one)

|Protected cultivation (mulched, netted

screen, tunnel)

{Open fields (including roof top gardens)
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P &

A PFAL with LEDs lighting, Mirai Co. Ltd.

PSP

i T
; - Ll S
—— —

Annual production capacity
2,500 lettuce heads/m?
Sales: 2,500 USS/m?

The PFAL with LEDs in Japan by Mirai Co. Ltd.

26
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The largest PFAL in Japan built in 2006,
producing 23,000 leaf greens daily

B e :

ot

/ -_.E_Jntaim

Spread Co. Ltd. Kyoto, Japan

27
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Plants which suited to commercial
production using PFAL

Rice

Wheat

Staple

r 1 foods Corn

Plant-

Saeze Potato, etc,

Food PFAL
L " \("Functional Ve%embles] _
PFALs cover foods ';'E:::'“E
a small portion Herbs
of agricultur kwledicinal plants, edible flowers /

28
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The number of PFALs in Japan by year

250
4.?

ﬂ 200 185 191"".3
E 165

150
S_- 125
O 100 106
o 64
= 50 ﬂﬂ—l

ol B

2009 2011 2012 2013 2014 2015 2016

Year (2009 — 2016)

29
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PFALs in Kashiwa—no—ha town of

CPPS for Seedllng Hotel
Production Restaurant

Home-use
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. -"'t;‘l .
o Conclusmn (1)
’ The PFAL WI|| brlng about hlgh

;and emission of environmental

i pollutants, and will become a key

“component in urban agriculture to
solve the food, environment & social §

tr| lemma |ssues in urban areas.

~
:
,,productlwty with minimum resource i
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o

"

: technology. PFAL networks will grow

3
s

by being integrated with other
biological systems towards
sustainable societies.

We are just at the entrance of PFAL !
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Getting Food to the Table

Pre-Harvest Post-Harvest

Farm

L 4

Harvest

Involves numerous stakeholders of specific responsibilities in

Table

growing, harvesting, handling, grading, treatment, packing, cold

storage handling, transporting, distributing, marketing, retailing
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Ownership of the farm

Farmgate price

- Transport cost

) Labo.r cost o 20 - 30% margin
- Quality and marketing risk

- Rental of premises

- Transport cost 10 — 20% margin
- Labor cost

- Quality and marketing risk

- Rental of premises

- Transport cost

- Labor cost ?

- Quality and marketing risk

10 - 20% margin

- Rental of premises

- Labor cost ?

- Advertising cost

- High quality and marketing risk

30 - 35% margin

34
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Adding Value to the Avocado Supply Chain

S
Farmer - Good farm practices
- Early harvest
- Segregation of quality grades
$$ 1
Collector - Improved harvest techniques (low trees)
- Packaging for protection
1 -  Payment terms
$SS
B taTar - Grading for size, and maturity
- Post harvest handling (prevent rapid respiration)
- Cool storage
$$SS
- Repacking (resorting) for retailing
- Traceability and information of product
l - Effective pricing
$5555
_ - Visual display
- Information on usage and quality (when to use and

how to use)

35
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How will the farmers change in 25 years ?

= A new generation of farmers who can read and write and Info Tech savvy
= The marketing distinction between urban and rural areas is vanishing
* The demand for food is greater than the supply (and availability) of food

*= The farmers will experience the Information Effect will be more entrenched

(speed, magnitude, intangible economy, sharing - not owning)

* The environment will impact in every action and decision that he makes,

particularly in food production

36
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Issues of food at stake Vision of the world food situation in 25 years from now

There will be more wealthy consumers
The world has 9 billion mouths to feed

* Consumption capacity

Consumption trend moves from designing stage to a typical stage

* Consumption behavior The global entity of the Internet of Everything and Everywhere

* Production capacity Technology will drive production productivity
- There are 2 major sources of food producers;
i. Big commercial plant factories and production clusters of
small farm units
ii. The rest of small farms will produce for the local community

* Production behavior

* Impact of climate change - Producers who can weather and sustain against the environment,
on food production and producers who cannot

- Food costs and food price in the supply chain must give way to
* Cost of food food value
Better understanding of how food can be produced and delivered

40
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Concerns of the Asia Pacific Food Economy

Concerns

Food Insecurity

Cost of Food

Farm Productivity

Market Access

Economics of small farms, rural
poverty, length of food chain, etc

Food Safety

Environmental concerns on farming

Climate Change

Classic Interventions

Protectionism, expand cultivation acreage

Fiscal approaches

Crop yield, Crop fertilization, P&D management, Post-harvest
handling technology

Promotion, price competitiveness

Supply chain, Policy - infrastructure investment, farm aid,
subsidy, shortening the food distribution chain

Food safety regulations

Environmental regulations

Mo consensus in resolving problem
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The Case Study Method

- Method of teaching/learning
- ‘Real-world’ analysis
- Imagine yourself as a company executive or consultant

- Overall objective: identify critical problem and give
recommendation

43
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Problem identification

Problem?

« LiviR ] a mess

46

After asking ‘why?’

- The problem is lack of

supervision
- Kids were left unattended

and within reach
of paint
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Situation Analysis

- Children covered in
paint

- Paint on electronics and - Painton kidS_ mig_ht .
furniture carry health implications

- Parents not present - Paint on TV/couch will
mean cleaning expenses
or need for replacement

Analysis would be:

- Continued absence of
parents could lead to
worse situations in the
future

47
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Alternative Solutions

- Remember the problem: lack of supervision

- Possible solutions and advantages/ disadvantages:
- Daycare (convenience, cost)
- Babysitter (availability)
- Send them to grandparents (distance)
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Recommendation

- Pick a solution (ex.: babysitter)

- Assign responsibility (mother/father to hire
one)

- Provide justification (lowest cost, easiest to
implement, etc.)

- Describe how it solves the problem
(children will be supervised)
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