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Food Supply – Sustainable Resourcing & Production Constraints : From Industrial Point of View - Mr. Charlie Tan Chai Lin 

Engaging the supply chain: Regional networks/ regional knowledge - Dr. Yee Chow Boi

The contribution of Family Farmers to food provision - Mr. Patrick Mulvany

Animal production- improving feed conversion efficiencies - Prof. Julian Wiseman 



SUSTAINABLE RESOURCING 

& 

PRODUCTION CONSTRAINTS FROM 

INDUSTRIAL POINT OF VIEW

Mr. Charlie Tan Chai Lin
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SOURCING FOR INGREDIENTS SUPPLIER

LOCAL 

OVERSEA
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QUALITY 

QUANTITY / YEAR 

SPECIFICATION OF INGREDIENT 
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PRELIMINARY INSPECTION

Preliminary Inspection of Potential

Suppliers

Criteria of suppliers : factory to meet

our food safety & Halal requirement
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Local farm produce- that we could

contract with local contractor or directly

with farmers.

PRELIMINARY INSPECTION
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SHORTAGE OF GREEN INGREDIENT

Curry leaves Lemon Grass Galangal

Black pepper

http://www.google.com.my/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAQQjRw&url=http://completewellbeing.com/article/kadi-patta-long-live-the-curry/&ei=-O-1U7P9IY-QuAS28oLwDw&bvm=bv.70138588,d.c2E&psig=AFQjCNFj11n1_PJhVt3U2uAo_Wq5QyDcYQ&ust=1404518776659598
http://www.google.com.my/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAQQjRw&url=http://completewellbeing.com/article/kadi-patta-long-live-the-curry/&ei=-O-1U7P9IY-QuAS28oLwDw&bvm=bv.70138588,d.c2E&psig=AFQjCNFj11n1_PJhVt3U2uAo_Wq5QyDcYQ&ust=1404518776659598
http://www.gourmetsleuth.com/articles/detail/lemon-grass
http://www.gourmetsleuth.com/articles/detail/lemon-grass
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SHORTAGE OF IMPORTED INGREDIENT

Soy 
Corn 

Wheat 
Milk powder  
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CONSTRAIN

Other constrain that manufacturing plant 

encounter from time to time : 

Energy / Electricity supply

Water rationing

Work / Labour force

Weather 
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REGULATION 

Local government regulation 
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GMO issue of imported ingredient.

Halal certification.

Pest infestation of incoming ingredient.

Finished goods

Import regulation of countries of 

oversea buyer 

REGULATION 
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CONSTRAIN

Minimum order & quantity.

Short shelf life 
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RELIABILITY  OF INGREDIENT 

Un reliability of some oversea 

ingredient supplier

Unfavorable weather condition



Thank You



Transforming the Supply Chain –
unlocking opportunities through 

the Last Mile Connection

Dr Yee Chow Boi
Mars Foods Malaysia Sdn Bhd, Malaysia

Global Food Security Forum 2014
Putrajaya, Malaysia July 7-8 2014



• Cocoa update

• Supply & demand – Giant on a pinhead

• Transfer of technology and learnings

• Effective adoption - the Last Mile 
Connection

• Sustainable Cocoa: Farmers First
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Cocoa Flow - from Farm to Products

Box fermentation

Sun drying

Cocoa tree Fresh cocoa beans

Quality BeansChocolates



v

West Africa is nearly 70% of the world supply



Global cocoa supply –
deficits increasingly frequent
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Chocolate Consumption

Highly dependent on Africa for 
fermented quality cocoa beans
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Cocoa in crisis –old trees, ageing farmers, 
low productivity
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SUCCESS ALLIANCE, Sulawesi - Collaboration with Funding 
Agency (USAID) to control Cocoa Pod Borer
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Farmer Field School 

Farmers club

Simple message - PsPSP

• 8 weekends training
• Demonstration plots
• Farmers clubs

$6 mil over 6 years – trained 

60,000 farmers & 1,000 
extensionists



Vietnam 
New Origin



Group discussion – Farmers Field school, Vietnam



How to Triple Current Yield

337
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 Research Capability

 Transfer of Technology

Fertiliser

Pest & Disease 

Mgt

Good Agri

Practices

Policy: Nursery

 Value chain

 Policy

Export standard

Post harvest 

processing

Social compliant

Environment compliant

Productivity

2kg/tree

Quality

Meet National 
Standard

Certification

UTZ/RA

As we scale up, focus on 3 key areas:



Review on Assumptions

• Farmers learn and apply from field 
schools, neighbouring successful farms, 
and demonstration farms

• Farmers confused and unsure on 
practices and techniques 



Transformation Program –
Connecting The Last Mile

• Select only farmers committed to learn and implement 
• Field Technicians competent experts on best cocoa 

practices.
• Field Technicians have good people skills
• Monthly visits  to monitor, coach and guide on 

implementation of best practices. 
• The 10:20:70 learning rule. 

SWAT 
team



FARMER SURVEY IN APRIL 2014

Indicator Before After Notes

Total number of mature trees 18,865 18,215 1 farmers cut down their 

trees. 

Number of household have 

new planting

N/a 7/27 Total 1,400 new trees

Average yield (kg/tree) 0.457 1.125

Highest Yield (kg/tree) 1.50 2.70

Lowest Yield 0.20 0.45

Average NPK application 250 480 Gr/tree/year

Highest NPK application 850 1,500 Gr/tree/year

Lowest NPK application 0 200 Gr/tree/year

Number of farmers applied 

manure

6 18 Earlier 2013, price of cocoa 

was low so priority was 

given to pepper.

Pruning -3 +3 Significant improvement

Shade management -3 +3 Significant improvement

P&D management -3 +2 Good improvement



A Transformed Farm



Transformation Program –
The real thing

• Build trust and enthusiasm
• Stimulate innovations – irrigation, 

changing production months, trunk 
injection, bio-char

• Inclusiveness, adding value and be the 
touchstones of rural economy

Excellent extension is key to 
smallholders productivity 



Valley of Death  
(Osawa & Miyazaki, 2006)



Cocoa Development 
Centre –
Demo plots & 
capacity training 



Competencies in application, changing behaviour



The Contribution of Family Farmers 

to Food Provision 
Global Food Security Forum 2014 

“Meeting Nutritional Needs”

University of Nottingham | Crops for the Future Research Centre

Kuala Lumpur
Monday 7th July 2014

Patrick Mulvany
Food Ethics Council UK



Small-Scale Producers’ 

Sustainable Food Systems

348

Defending Food Sovereignty



70% Food is Local



UPOV, the Union for the Protection of New 

Plant Varieties (the WIPO-based 

intergovernmental body that oversees 

intellectual property related to plant varieties), 

reported that breeders had only "protected" 

70,000 varieties in recent decades, [and that] 

farmers use, develop and adapt a diversity of 

one to two million varieties of crops.

Industrial livestock production uses 5 species 

but local livestock keepers develop and use 

>7,000 breeds from 40 species of livestock

Most Seeds and Breeds 

are Local

350



Peoples Innovation: 

>5,000+ vars Potatoes

351



African Seed Fairs



CROPPING



LIVESTOCK



AQUATIC RESOURCES



ARTISANAL FISHING



Small-Scale Food Providers 

feed more than 70% of World’s People;
use more biodiverse, ecological practices



Improving Nutrition through 

Ecological Food Provision Methods

A

B

CFood Provision 

per unit Land / Water

B = current 

productivity 

levels

A = industrial, 

simplified, 

high external 

input production

Corporatised

Food Chains

(Agro)ecological

diverse, 

low external 

input production

Localised

Food Webs

C =

X
Low-------------------NUTRITION per AREA / WATER--------------------High

Low-----------------------DIVERSITY / RESILIENCE -----------------------High

Low----------------------------FOOD SOVEREIGNTY------------------------High

Low-------------------PEOPLE / LOCAL KNOWLEDGE------------------High

High-------------------------------CARBON COST------------------------------Low

High------------------------CORPORATE CONTROL------------------------Low



Patrick Mulvany | Agroecology – response to the rural crisis | Bogor | 12 March 
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Patrick Mulvany | Agriculture at a Crossroads | 23 January 2009 | 

Conserves and 

regenerates 

natural 

resources

Diversifies 

production 

systems –

resilience to 
Climate Change &c

Sustains 

Agricultural 

Biodiversity and 

Ecosystem 

Functions

Improves food 

sovereignty 

and realises 

Right to Food

Improves 

livelihood 

security and 

local markets

Provides 

nutritionally 

/culturally 

appropriate 

foods

Improves 

gender equity

Strengthens 

institutional 

capacity

SOCIAL ECONOMIC

ENVIRON-

MENTAL

Multiple Benefits of Localised, Biodiverse, 
Resilient, Ecological Food Provision



Cross-sectoral assessment – plants, animals, aquatic and 

soil organisms, pollinators etc. + associated 

ecosystem functions – using the ecosystem 

approach; and also social, legal, institutional issues

State of the World’s 

Biodiversity for Food and Agriculture
has broad scope – both ‘target’ and ‘associated’ species



Industrial Food Chains use 

limited Agricultural Biodiversity

361

e.g. between 7,000 and 30,000 plant species are used in the food system, yet only a 

handful are recorded as providing most food. The majority of species, essential for food 

security and nutrition, are ‘invisible’.

105 spp provide 

98% industrial food

12 spp provide   

90% industrial food

4 spp

Maize, Rice

Wheat and Potatoes

provide

60% industrial food



Industrial models of crop production, livestock 

factories and large-scale fisheries 

Laws that restrict access; intellectual property 

rights; criminalisation of defenders of diversity 

Corporate power to effect uniformity

Private sector privileges and commercial 

contracts, driven by profit, blind to biodiversity

Technologies that contaminate, disrupt the 

sustainable use of, restrict access to, and 

facilitate monopoly control over, agricultural 

biodiversity and its components. 

Drivers of Loss of 

Agricultural Biodiversity

“reduces access to nutritionally rich foods”



Three Agribusinesses 
Monopolise Industrial Seeds

Compliant with their Agrochemicals

Monsanto

DuPont

Syngenta

www.etcgroup.org

http://www.etcgroup.org/


Eight Agribusinesses 
Monopolise Industrial Livestock 

Genetics

www.pastoralpeoples.org/docs/livestock_genetics_en.pdf



GM for drought tolerance -
poor returns?

Drought-tolerant maize 

(Budget $47 million)
Drought-proofed farms

(Farmer knowledge)

• Increase in total farm yields

• Drought no longer a problem

• Better soil fertility/biodiversity

• More water for people and

livestock

• Variable maize 

yields but fewer

empty cobs

IAASTD found GM crops 

did not help eradicate hunger

OR

www.organicresearchcentre.com/manage/authincludes/article_uploads/feeding%20the%20world/juliawright-ftw2008.pdf

http://www.organicresearchcentre.com/manage/authincludes/article_uploads/feeding the world/juliawright-ftw2008.pdf
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International Assessment of Agricultural 
Knowledge, Science and Technology for  

Development (IAASTD)

IAASTD finds need to increase and strengthen 
Agricultural Knowledge, Science and Technology 
towards agroecological sciences to address 
environmental and productivity issues

(IAATSD Finding # 7. See www.iaastd.net )



Family Farmers for 

Sustainable Food Systems

Support family farmers’ own 

investments for:

- Food: realising food sovereignty

- Social and Environmental   

sustainability: strengthening 

autonomous organisation for 

biodiverse, ecological production

- Livelihoods: adding value, 

locally 

2014

Year of Family Farming 

367

www.europafrica.info

http://www.foodeticscouncil.org/


Invest in family farming / small-scale food production 

Guarantee rights of access to and control over 

productive resources

Provide sources of credit, social protection 

measures and grain reserves

Strengthen locally controlled food markets

Support participatory research

Include family farmers and small-scale food 

providers organisations in public policy at all levels 

up to the UN CFS

Prioritise data collection about the informal and 

mostly ‘invisible’ production, processing and trade 

within the food system.

Key findings: to sustain food 
provision and livelihoods –
towards food sovereignty



1. Focuses on Food for People and the Right to Food, 
rather than export commodities

2. Values Food Providers and respects their Rights, 
rather than squeezing them off the land

3. Localises Food Systems, rather than promoting 
unfair global trade 

4. Puts Control Locally, rather than remote TNCs

5. Builds Knowledge and Skills, rather than depending 
on alien technologies such as GM

6. Works with Nature, rather than using methods that 
harm beneficial ecosystem functions, such as 
energy intensive monocultures and livestock 
factories.

Food Sovereignty



Who Should Feed Us?

Industrial Food Chains
that use 70% of agricultural 

resources to feed 30% of 

the people

or

Peasant Food Webs
that use 30% of agricultural 

resources to feed 70% of 

the people

www.foodethicscouncil.org

370

http://www.foodeticscouncil.org/


europafrica.info

foodsovereignty.org

ag-transition.org

www.ukfg.org.uk

ukabc.org

www.foodethicscouncil.org

Patrick Mulvany

patrickmulvany@clara.co.uk

Thank You!

Further info:



Food Supply – Quality, Sustainability 
and meeting the Demand

Animal production 

- Improving feed conversion efficiencies

Professor Julian Wiseman



Introduction

Animal products important part of the food chain 

• With increasing prosperity people demand more of them.

• Cited as a contributory factor to food security ‘perfect storm’ 

– Surely if no animal products, more human food available ?

– What about:

• Nutritional requirements for diverse diets

– Essentiality of nutrients only from animal products

» Vitamins, minerals, amino acids, essential fatty acids 

• 40% of world land surface is broadly grassland

– Much not suitable for arable use. 



Introduction

Use of livestock must be part of the food security research agenda

• Core research activities:

– Large animal research

• Combination of experimental + farm facilities. 

• Key focus 

– Efficient use of resources in livestock production / husbandry. 

• Efficient conversion of feed materials to animal products

– Use of co-products of other processes

– Molecular  basis of efficient animal growth. 



Feed efficiency

• Major objectives

• 1. Individual Animal

– Efficiency of producing meat, milk or eggs 

• How many kilos of feed per kilo of product

• 2.  System

• Reproduction, health

• 3. Minimising environmental impact

– The more nitrogen retained from  diet, the less released



What are the current drivers?

• Human population growth

– Increase in consumption of animal products 

• Feeding animals

– Efficiency

• Environmental impact / sustainability

– 26% reduction in UK Pig Industry greenhouse gas emissions.

• Biggest contributing factors:

– Reliance on imported soya 

– Greater  GLOBAL interest in food and other co-products

» Food waste…..



Animals eat plants

Molecular Plant Genetics

IB/IR rye translocation in wheat

Endosperm texture

Starch structure

Protein/Amino acid profile

Plant Breeders

Multiplication of 

novel lines

End user

Human food/drink

Nutritional Value

Amino acid / starch 

digestibility

Animal Feed Industry

Quality raw materials

Feed processing

Raising nutritional value

IMPROVING EFFICIENCY OF ANIMAL PRODUCTION



Which plants and where?
Competition for resources ?

PIG DIET

INTENSIVE

(Western European)

Barley

Wheat

Wheat Bran

Soya Bean Meal

Fish Meal

Mineral/Vitamin/amino acids



Which plants and where?
Competition for resources ?

PIG DIET

INTENSIVE

(Western European)

EXTENSIVE

(Rural Asia)

Barley

Wheat

Wheat Bran

Soya Bean Meal

Fish Meal

Mineral/Vitamin/amino acids

Vegetable crop residues

Fermented rice hulls

Water hyacinths

Banana stems

Sweet potatoes

Low quality feed (low digestibility, anti-nutritive factors)

Seasonality of supply

Limited and variable output / pig, chicken

Problems 

(more Rural 

Asia)

Solutions Food storage / processing

Import grains / proteins – expensive

Import concentrate mix to supplement local diet



‘Extensive’ solutions

A B C

Copra Meal 50

Fish Meal - 10 -

Soyabean Meal 7.5 13 13

Maize 20.5 5 20.5

Rice Bran 17

Premix 5 5 3.97

Copra meal (reasonable protein content)

- Co product of coconut processing

- Widely available in the tropics

Nottingham



‘Extensive’ solutions

A B C

Copra Meal 50

Fish Meal - 10 -

Soyabean Meal 7.5 13 13

Maize 20.5 5 20.5

Rice Bran 17

LYSINE - - 0.64

METHIONINE - - 0.24

THREONINE - - 0.15

Premix 5 5 3.97
2.0

2.5

3.0

3.5

4.0

A B C

FCR

Copra meal (reasonable protein content)

- Co product of coconut processing

- Widely available in the tropics

Nottingham



Plant secondary metabolites

• Most plants contain them

– As a deterrent to predation

– Many compromise digestibility

• Lowering nutritional value

– Good example: trypsin inhibitors

• Reduce protein digestion

• Technological solution is heat treatment

– Denatures inhibitors



Plant improvement: breeding out TIA
Near isogenic lines of peas
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Joint with BBSRC John Innes Institute



Effect of extruding conditions on 
apparent starch digestibility
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Plant alternatives

Reliance on primary raw materials

• This CAN be criticised

– Competition between humans and animals for food / feed

– Solutions

» Plant co-products from primary processing.



Animals eat plant co-products

~1m T co-product p.a.

From bioethanol production

15% of our energy from renewable sources

- by 2020

http://www.fwi.co.uk/community/photos/harvesthighlights2011/images/186904/original.aspx
http://www.fwi.co.uk/community/photos/harvesthighlights2011/images/186904/original.aspx


Nutritional value of co-product
Amino acid digestibility

0.2
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  Lys   Met   Thr   Ile   Leu   Val   His   Phe   Arg

Problems: High fibre, excessive heat during processing

Solutions : Exogenous enzymes, controlled processing

Not good !

Particularly LYS

- Essential amino acid



Conclusions.

Improving biological efficiency of animals still an important goal

• Continued improvement in feed efficiency

• Diet

• Systems:

• Reproduction, genetics, health, environment

• Plant breeding

Resource use efficiency will become increasingly important.

• Technological interventions to improve nutritional value

Thank you for your attention




