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Summary background DENISJMURPHY

denis. murphyi@southwales.ac.uk
https://scholar. google.co.uk/citations Tuser=500chwQsu-BkC&hl=en

CURRENT POSITION

Emeritus Professor of Plant Biotechnology,
University of South Wales, CF37 4AT, United Kingdom

Other key roles:

Fellow of the Royal Society of Biology

Crop Biotechnology Advisor, United Mations Food and Agriculture Organization

Chair, Biology Advisory Committee, M alaysian Palm Oil Board

Member of Science Council of the Malaysian Oil Scientists and Technologists Association (MOSTA)
Plant Biology Series Editor, Oxford University Press

Consultant on Biotechnology to European Chemicals Agency

Executive Editor of the international open access journal, World Agriculture
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* Founder and Chief Executive Officer of Oleatech Ltd a successful UK-based life sciences SME

~
ﬁﬁedepalmaé.o %cenlpalma 26 - 30 September, 2022 | Cartagena de Indias



(ql XX o I L PALM THE TRANSFORMATIVE POWER OF OIL PALM

International Conference

Oil palm in Malaysia: Measuring GHG emissions in Sarawak in 2019

Ground level sampling Measuring tower Discussing data
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Oil palm in Malaysia 1995-now
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Darby operations in peninsular Malaysia

OP plantations on peatland in Borneo
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Colombia currently produces about 2.3% of global Palm QOil

* The major export markets are Europe (>$200M) and Latin America (>$160M)

e There is considerable potential to more than double exports to Europe providing that
sustainability and traceability criteria are met

Major challenges will be to increase production to satisfy this demand

In the short term there is considerable scope to increase yield via management practices

In the medium biological improvements can be deployed via replanting new varieties

* In the longer term climate change remains a largely unknown but potentially catastrophic threat
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Climate change

Decreased arability Fisheries

* The likely negative impacts of climate change are
well documented in the scientific literature and are
increasingly accepted by the general public

* Climate change threatens the sustainability of crop
production via factors such as fluctuating
temperatures (mostly but not always upwards)
combined with erratic rainfall and disease patterns

* While these effects are well understood in
temperate regions, the likely impacts of climate
change on tropical crops remain less well known

Planting and harvesting changes Increased irrigation

Emerging food risks
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More than half of the world's
palm trees in danger

RBG KEW

By Helen Briggs
Environment correspondent | The palm family includes tall trees and climbing plants
More than a thousand species of palm tree are at risk of extinction,
According to the research, published in Nature Ecology and Evolution, at according to a study.
least 185 pal-m SDECiES that have a use may be threatened in 92 reg iDﬁS, Scientists used artificial intelligence to assess risks to the entire palm family,
further emphasising the need to protect these plants. from tall trees to climbing plants.

The data gives a much better idea of how many, and which, palm species are
under threat.

Palms are a huge plant family that provide millions of people with food, drink
and shelter.
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Oil palm, Elaeis guineensis, is by far the most important global edible oil crop,
supplying about 40% of all traded vegetable oil

* Palm oils are key dietary components consumed daily by over three billion people, mostly in Asia

* Palm kernel oil also has a wide range of important non-food uses, such as in cleansing and sanitising
products that include vital anti-viral products used to combat the spread of covid-19

* There are currently no realistic alternative crops to oil palm that are able to supply the huge amounts
of edible and healthcare products with such a low footprint in terms of land use
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Oil palm cultivation is concentrated in three major regions of the global tropics

For 2022 the annual global oil production (million tonnes) is estimated at <80 Mt

70 Mt (88%) in SE Asia (mainly Indonesia and Malaysia) -
Colombia produces about

2.3% of global Palm Qil

5 Mt (6.55%) in Latin America (Colombia = 1.8 Mt)

3.4 Mt (4.2%) in Africa
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These three regions of the global tropics represent very different
climatic zones with different predicted responses to climate change

* The three regions also have very different geopolitical features that will affect their capacity
to respond to climate change

* While SE Asia is overwhelmingly the current centre of gravity of global OP cultivation this
very concentration could impact future resilience, for example, if a local disease outbreak

drastically reduced production

e Although West Africa is the centre of origin of the crop, recent efforts to increase production
have faltered, mainly due to adverse political and infrastructure issues

* These factors make it more important for OP cultivation in Latin America to be increased
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Tree species are in decline across the world
Global tree cover: annual loss

B Tropical
B Non-tropical

2005 2010 2015 2020

* Annual losses of both tropical and temperate tree species have
accelerated considerably over the past 20 years but there is very
little data on tree crops, especially from the tropics
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* In this presentation, | will review recent research that has started to
address the climate change impacts on oil palm cropping systems

-— AREA THE 512
-
a

o
~

* | will also cover the importance of improved communication
between the industry and other stakeholders, especially consumers

Thousand square kilometers
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Q. Are there any existing climatic
trends?

A. But not in the Tropics

* Current data from Malaysia do not show dramatic
temperature or rainfall changes over the past 45 years
(from Abubakar et al 2022)

* However, there is a slight suggestion of rainfall declines
over the past few years — see red arrow

@g}edepalmaéo %cenlpalma

Fig. 3 Trend of tempera-
ture in Malaysia from 1975
1o 2020, Source. Climate
Change Knowledge Portal,
N0

o
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Fig. 4 Trend of rainfall in
Malaysia from 1975 102020
Source: Climate Change
Knowledge Portal, 2020

26 - 30 September, 2022 | Cartagena de Indias



( XX o I L PALM THE TRANSFORMATIVE POWER OF OIL PALM

International Conference

Predicting future trends using the CLIMEX model*

* Climate change effects on natural systems require robust predictive models able to generate data
enabling policymakers to mitigate consequential changes in diversity and ecosystem function

* For example, mapping of plant disease distributions can influence biosecurity planning by specifying
areas that qualify for eradication or containment

* The model used by us has been developed for current and future species distributions where
knowledge about climate change effects on species distributions is essential in mitigating negative
impacts

* CLIMEX is an increasingly widely used computational tool for studying the effects of climatic conditions on
species distribution and relative abundance. CLIMEX has two main functions, and each function includes a total of
10 applications. The first function is called “CLIMEX Model,” and its main applications are Compare Locations,
Compare Years, and Compare Locations/Years, whereas the second function is “Climate Matching” and includes
applications of Match Climates and Match Climates (Regional). The CLIMEX Model is based on the assumption that
we can infer the suitable climatic conditions for a target species when information about its habitat is known.
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Case study 1: Overall OP mortality Countries Years
2050 2070 2100
Predicted oil palm mortalities (%) with climate change donesia ) , 10
in selected South American and SE Asian countries, Malaysia ] | 0
plus the Kalimantan province of Indonesia. Kalimantan q . 0
. . . . . The Fhilippines 0 MND 10
The Latin American countries, particularly Brazil ~ i
. . Papua Mew Guinea 0 MD 40
and Colombia, were assessed to have high future P - - a0
[ ] ] . L3 ! a = ? =
mortalities, whereas the figures for Malaysia and haitand - . -
I &) - ¢
Indonesia were much lower Calombia o D ) <o
S Ecuador 0 MD /5
Adapted from data provided in Paterson (2020b)
Brazil 15 ND 100 <

MO mot determimed
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Case study 2: OP mortality due to disease

Predicted effects of climate change on mortality due to
stem rot caused by Ganoderma boninense disease

Ganoderma disease is just one out of several important
fungal diseases that already affect oil palm crops across
the world

Fruiting bodies of Ganoderma
boninense on oil palm stems
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Case study 2: Predicted increased incidence of

10 4
stem rot disease in oil palm mortality due to .
climate change in selected tropical countries 80

70 - s
Here we show scenarios for basal stem rot in three Southeast Asian .
countries 5 :r - '  th Fhillipnines

% 54 . - - =G

The data show a huge increase in Ganoderma incidence from low ] S .7 =+ == Thailand
levels of 0 to 25% today to between 30 and 100% by 2100 .

30 4
Similar scenarios were found in other oil palm-growing regions of 20 4
the tropics and would result in massive decreases in crop yield and o |
the likely abandonment of cultivation in affected areas

0

T I 2030 I 2050 I 2070 I 21060 I

data from Patterson, 2019a, 2019b
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Case study 2: Predicted increased incidence of
stem rot disease in oil palm mortality due to 9% |
climate change in selected tropical countries
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Here we show scenarios for basal stem rot in three Southeast Asian 501  # = the Fipaines
countries % 50 S e ==
- s=s+ [hailland
. - . . a0 - "" - - Ihailan
The data show a huge increase in Ganoderma incidence from low 20 J =

levels of 0 to 25% today to between 30 and 100% by 2100 ol T
data from Patterson, 2019a, 2019b

10 4

Similar scenarios were found in other oil palm-growing regions of the
tropics and would result in massive decreases in crop yield and the T e ——
likely abandonment of cultivation in affected areas

Breaking news: a new study published on 15 September 2022

Climate change projections indicate that G. boninense will have a greater impact on oil palm in
the future, particularly from 2050 onwards. In Sumatra, some parts of Malaysia, and other oil
palm growing regions, G. boninense is predicted to have a 41-100% impact by 2100

Abubakar et al 2022 Env Sustain https://doi.org/10.1007/s42398-022-00244-7
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Case study 3: Climate change scenarios
for a second tropical tree crop, coffee

* The world could lose half of its best coffee-growing land under a
moderate climate change scenario with Brazil, seeing its most
suitable coffee-growing land decline by 79%*

* Animportant innovation in the study is to examine land and soil
parameters in addition to purely climatic factors such as
temperature and rainfall patterns.

* These studies are beginning to reveal the surprising extent and
complexity of the impacts of climate change and associated factors
on some of the most grown crops in the tropics.

* Importantly, the impacts will not be distributed evenly and some
regions might even benefit from climate change.

Griter et al (2022) Expected global suitability of coffee, cashew and avocado due to climate
change. PLoS ONE 17 e0261976 https://doi.org/10.1371/journal.pone.0261976
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Coffee may beco me more scarce and
expensive thanks to climate change -

new research oo of S
Professor of Biotechnology. Head of Genomics &
Fublzhee: Jaruary 27, 2022 1 ZTpm GAT . Computational Biolegy Research, University of South
Wiales

https://theconversation.com/coffee-may-become-more-scarce-and-expensive-thanks-to-climate-change-new-research-175766
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Climatic effects versus other limiting factors on OP yields

* Arecent (9 September 2022) report suggests that in Malaysia the effects of current local

climatic variations are dwarfed by yield variations between comparable plantations due to
management practices

* Local differences in climatic conditions explained only < 1% of the total variation in yield.
In contrast, variation in yield among plantations accounted for > 50% of the explained
variation in yield (median annual fresh fruit bunch yield 16.4-31.6 t/ha)

* This implies that in the immediate short term, improved plantation management will be a
much more effective strategy than climate resilience (in terms of increasing yield)

* However, increasingly extensive climatic fluctuations are likely to become more important
in the coming decades
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Limited impacts of climatic conditions £
on commercial oil palm yields in Malaysian
plantations

Our findings suggest that yield gaps in commercial
oil palm plantations in Malaysia are substantial, so
there could be considerable potential for increased
palm oil production in many existing plantations.
We conclude that there is likely considerable
potential for oil palm production in Malaysia, and
other oil palm-producing countries, to increase in
existing plantations.
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Conclusions 1

* Evidence is now growing of the likely future impacts of anthropogenic climatic changes on
the oil palm industry at a global level

* Most climatic threats identified to date involve periods of elevated temperature and
reduced rainfall, both of which cause stresses that impact on crop performance, and yield

* In some cases, these effects are already being observed during fieldwork from ourselves
and others in the tropics but in many other cases we still need more data

ﬁg}edepalmaé,o %cenlpalma
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Conclusions 2

* Immediate priorities should include further research to understand climatic effects on oil palm in the
principal regions of the tropics where the crop is now grown, namely SE Asia, Latin America and Africa

* This improved understanding can then be used to implement targeted mitigation strategies in order to
minimise adverse effects in each region

* The research would also have applications to the many other crops, especially perennials, that are
grown in the tropics and play such vital roles in food security

~
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Practical recommendations

* Initiate a coordinated multinational research effort focused on likely climate change impacts in
the three major OP growing regions

» Establish improved surveillance systems for the emergence/spread of new and existing pests
and diseases

%edepalmaéo ‘ %oenlpalma
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The future

 We are only beginning to generate useful predictive models for tropical crops and many uncertainties remain
about their accuracy

* However, climatic threats have the potential to massively disrupt some (but not all) crop yields and quality with
likely impacts on food security

* Recent events in Ukraine have demonstrated the surprising impact of a relatively small regional conflict on
food security that has particularly impacted some developing countries — climate impacts are likely to be much
longer and more severe

~
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The importance of improved communication

* In the case of oil palm, it is now even more important that the crop is regarded as an essential and sustainable
part of the solution to long-term food security rather than as an environmental threat

* In order to develop such a dialogue, it will be vital to redouble efforts to ensure that future supplies of palm oil
products are certified as sustainable and not linked to deforestation, use of peatland, poor labour practices etc

* Improve outreach and information efforts aimed at key stakeholder groups such as retailers, NGOs and the
general public in order to underpin the role of OP as a truly sustainable crop that is uniquely positioned to

contribute to food security and wellbeing for billions of people around the world

* Relatively new palm oil-producing countries such as Colombia can play a key role in such a process

~
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And finally ...... a few words about Colombia from a European perspective



COLOMBIA CLAIMS ITS PALM OIL IS “UNIQUE
AND DIFFERENTIATED”

IN 2018 COLOMBIAN PRODUCERS SIGNED THE FIRST NATIONAL ZERO-DEFORESTATION AGREEMENT FOR PALM OIL

e With the signature of this groundbreaking commitment in 2017, various Colombian sector leaders have gathered
to champion their efforts for the elimination of deforestation in the palm oil supply chains

* The declaration was also signed by a wide array of signatories such as the Colombian, UK and Norwegian
governments, WWF, TNC, WRI, Unilever and Team Foods.

* Colombia is the first country on the globe to present such a national agreement on deforestation. The initiative will
reaffirm Colombia's growing reputation as a sustainable tropical agricultural commodities provider.

* NEXTSTEP IS TO PENETRATE THE VERY SCEPTICAL ANTI-PALM MARKETS IN EUROPE USING
SMART MARKETING AND BRANDING STRATEGIES THAT WILL APPEAL TO THE TARGET
AUDIENCES


http://www.minambiente.gov.co/images/ACUERDO_DEFORESTACION_CEROCADENA_ACEITE_DE_PALMA__COLOMBIA_Version_para_Suscripcion_28112017.pdf
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Kerrygold butter: an example
of smart branding from Ireland \

: o
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“World-renowned Kerrygold butter is rated amongst the highest-selling products in

its category in the USA and is praised by celebrities such as Sarah Jessica Parker”

“Record sales for Kerrygold butter in Germany and the USA”

Recent increase in sales of 30% and profits >$2.5 billion

In reality, Kerrygold is just butter, ie an ordinary dairy fat, and is hardly different
from other brands

But smart branding allows it to be sold in supermarkets at a premium of >25%
compared to other less differentiated brands




THE IRRESISTIBLE TASTE OF KERRYGOLD BUTTER & CHEESE
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EL PODER TRANSFORMADOR DE LA PALMA DE ACEITE

Our project on palm oil traceability is
almed at reassuring consumers that
food labels are accurate

This helps places like Chester to
become the first city in the world to
only use 100% certified sustainable
palm oll

%edepalmaéo ‘ %oenlpalma

UK’s city of Chester becomes first
sustainable palm oil city

by Palm Oil Health | Jul 22, 2021 | Forest Conservation, Sustainability
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GHG emissions per ton of oil

Eiierenco bt A/ EL PODER TRANSFORMADOR DE LA PALMA DE ACEITE

Oil palm cultivation results in the
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GHG emissions in t CO,eq/t olio

Rapeseed Sunflower

Palm

lowest contributions to climate
change-related GHG emissions out
of the four major vegetable oil crops

Colombian palm olil is climate change
friendly for GHG emissions, in addition
to being forest and labour friendly etc
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internacional sobre
20th International Oil Palm Conference

Colombia needs to be smart about seizing all available
opportunities for its oil palm sector

« The world can be like a jungle where the evolutionary scientist Charles Darwin tells
us that only the fittest tend to survive

« But being fit is not necessarily about being the biggest or strongest

« More commonly it is the smartest that will eventually prevail

« Smart branding could enable Colombian palm oil to achieve market premiums over
non-differentiated rivals and increase sales in regions such as EU where there are
significant opportunities
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internacional sobre

20th International Oil Palm Conference

A possible target market for
Colombian palm oil products?

Sophisticated, climate-conscious,
environmentally aware younger
consumers

%edepalmaé_o ‘ %oenlpalma



Temperature change in the last 50 years
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THE TRANSFORMATIVE
POWER OF OIL PALM
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