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Fully Embracing Sustainability Issues
is the only logical way forward for 

the oil palm sector



General introduction 

• As we enter the 2020s, we are faced with increasingly 
compelling evidence of the often-serious impacts of 
human activities on various aspects of global ecosystems 

• The modern world is also an increasingly globalised place 
in terms of its economy with high levels of mobility for 
humans, goods and services, pathogens, pests and 
information



General introduction 
• Consumers everywhere are increasingly aware that much 

of their food and other essential commodities contains 
ingredients that are imported from elsewhere in the world 

• Probably the most important concern (apart from 
price/quality) is that such imports should be readily 
identifiable and traceable, especially regarding their 
authenticity and safety 

• Consumers are also concerned to know about how such 
ingredients are sourced and whether their production, 
transport and processing involve significant environmental 
consequences



General introduction 
• During the last 2-3 years there has been an unprecedented 

increase in academic research on all aspects of the OP sector 
ranging from socioeconomic analyses to environmental 
studies

• It will be important for all actors in the Malaysia OP sector to 
follow this research as it is likely to play a role in shaping 
policy decisions that will affect the industry

• In my talk I will discuss just a few of these studies but there 
are many more, so please set up online alerts so that you are 
suitably well informed 



Oil palm as a global commodity
• The production and supply chains for oil palm products are 

especially complex

• This is because the vast majority of palm oils are traded 
globally as generic commodities 



Oil palm as a global commodity
• Palm oils are typically transported via mega-tankers containing 

cargoes in excess of 50,000 T

• Palm oils travel from SE Asia to major global ports such as 
Rotterdam (EU), Kakinada (India) or Xiamen (China)

• Each of these immense cargoes could have originally been sourced 
from many plantations and mills in dozens of different locations



Oil palm as a global commodity
• The complexities of such globalised trading raise considerable challenges 

for attempts to ensure that palm oil supply chains are truly traceable and 
verifiable, for example in terms of their certification status

• This applies particularly to RSPO, which is currently the most widely 
accepted certification system used in major markets such as Europe and 
N America



Oil palm as a global commodity
• The complexities of such globalised trading raise considerable challenges 

for attempts to ensure that palm oil supply chains are truly traceable and 
verifiable, for example in terms of their certification status

• This applies particularly to RSPO, which is currently the most widely 
accepted certification system used in major markets such as Europe and 
N America

Data from June 2019

RSPO now accounts for 4Mha 
or about 20% global OP area



Scope of talk

• In this presentation I will address some of the 
major sustainability challenges from economic, 
political and technical perspectives

• I will discuss some of the most important threats
and opportunities, both present and future, that 
are posed by the sustainability agenda

• Finally, I will attempt to assess the long term  
implications of current developments for the 
Malaysian oil palm sector 



Retailer or consumer boycotts are 
unlikely to be a long-term threat

• Most NOGs now recognise that OP boycotts are not the answer 

• Many food and non-food items require PO and substitution is highly 
problematic

Source: Nutrients, 2019



The certification problem
• Production of certified sustainable palm oil has jumped to a record 13.6 

Mt per year, about 20% of global output, according to RSPO 

• But only half of that is sold as sustainable oil. That’s because it’s more 
expensive to produce and hardly anyone is willing to pay a premium, 
says Sime Darby Plantation Bhd, the top planter by acreage.

• “Buyers don’t want to pay for it” said Simon Lord, chief sustainability 
officer at Sime Darby. “There is increasing resentment among growers 
that the other actors in the supply chain are not stepping up”

• Sime Darby says it can only sell about 50% of its certified variety at a 
premium, with the rest being offloaded into a pool of non-certified oil 
without achieving any added value. 

• Companies are having to sell their CSPO below cost, and would rather do 
that than stockpile it, says Oscar Tjakra, a senior analyst for grains and 
oilseeds at Rabobank International.

Source: Bloomberg, 2019

https://www.rspo.org/resources/rspo-reports/impact-reports
https://www.bloomberg.com/quote/SDPL:MK


The certification problem
• Demand for CSPO in major consumers India, China, Malaysia and 

Indonesia remains low

• Mondelez, maker of Cadbury chocolates, said it is working with suppliers 
to ensure its palm is fully traceable; by 2017 about 96% was traceable to 
the mill.

• Nestle was able to trace about 50% of its tropical oil in 2017 to a 
plantation; buying certified oil is one way of pushing the industry toward 
a sustainable future: it aims to use 100% RSPO certified oil by 2023

• But Nestle said its buyers still face challenges procuring the oil “in 
specific geographies due to the lack of proximity to available CSPO,”

• “Consumers today want to know what is in their food, where the 
ingredients come from and how it is made,” Nestle said. “In many cases, 
companies do pay higher prices for responsibly produced palm oil”

Source: Bloomberg, 2019



The certification problem
• RSPO stated that market commitment and uptake of CSPO will be 

the defining factor when it comes to adoption of sustainability 
standards

• While retail members of RSPO are almost all buying certified oil, 
processors, traders and consumer goods manufacturers have 
significant room for improvement

• Greenpeace states that responsible production will cost more and 
consumer goods companies should pay for it to encourage change 
in the industry

• “The solution is for big brands to only buy palm oil from responsible 
growers that protect rainforests” said Diana Ruiz, a senior palm oil 
campaigner for Greenpeace in the U.S. “And it is available”

Source: Bloomberg, 2019

https://rspo.org/impacts


Beyond certification

• To a great extent certification relies on trust that is 
underpinned by paper/e-trails (and in the future by more 
sophisticate monitoring, eg via blockchain)

• A more rigorous alternative is to use chemical technologies 
to analyse PO samples in supply chains to verify their 
authenticity 

• Such traceability methods can also verify that PO samples 
are free from adulterants and contaminants



• An emerging major concern is to satisfy consumer-demanded sustainability 
and traceability criteria for food products

• There are several emerging analytical methods to verify the geographical 
provenance of oil samples and rapidly and cheaply detect a wide range of 
contaminants such as 3-MCPD and other processing components, plus illicitly 
blended non-palm fats (including lard), and toxic additives such as colouring 
agents such as Sudan IV

• Recently it has become apparent that biodiesel demand will be capped, 
especially in the EU and that the sector will therefore need to focus more 
exclusively on food and oleochemical markets for palm oils

• Moreover, there are now moves in the EU to require verifiable ‘point of 
origin’ declarations for all food-grade palm oil

The challenges of traceability & authentication 
in oil palm supply chains



Methodologies and technologies for 
ensuring authenticity and traceability 

• Chemical analysis such as GC-IMS, GC-MS and LC-MS is 
already being used in vegetable oil authentication

• Stable isotope analysis - ratios of carbon (d13C), nitrogen 
(d15N), hydrogen (d2H), oxygen (d18O) and sulphur (d34S) as 
used in food authentication studies and successfully 
employed for verification of olive oil provenance

• DNA-based methods - these are applicable mainly, but not 
exclusively, to non-refined oils and their products



Recent review article:
Monitoring the Traceability, 
Safety and Authenticity of 
Imported Palm Oils in Europe

Goggin & Murphy
Oilseed Crops & Lipids (OCL), 
October 2018

Draft of article submitted to Oilseed Crops and Lipids (OCL) Journal, © K. Goggin and D. Murphy, 2018 
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A B S T R A C T 
 
This article describes the challenges of regulating and monitoring traceability systems and of ensuring the 
safety and authenticity of foodstuffs imported into Europe, particularly focusing on palm oils. Several 
measures have been implemented within palm oil supply chains to ensure that traceability can monitored. 
However, these supply chains can be highly complex and, more often than not, full traceability is not 
achievable for stakeholders who only have access to existing systems. In Europe, measures for 
authenticity of palm oils are not as robust as those for olive oils, which means that sometimes unsafe and 
inauthentic palm oils can make their way onto supermarket shelves for unsuspecting consumers. Such 
instances are usually rare and are normally detected before products are purchased by consumers. 
Nevertheless, it is still the case that the addition of illegal and potentially harmful additives to palm oil is 
a regular occurrence within global supply chains. As the European Union has committed to only accept 
authenticated ‘sustainably sourced’ palm oils, it is even more important to ensure that such imported oils 
are really from the declared source, preferably via proven analytical methods. This makes it more 
important that accurate and robust techniques are developed and implemented for verifying the 
provenance and authenticity of palm oils and their downstream products. Here, we review the underlying 
regulatory framework relating to traceability and authentication and assess some new and emerging 
chemically-based technologies that should contribute to improving the monitoring of palm oil and other 
vegetable oil supply chains in Europe and elsewhere.  
 
Keywords: Palm Oils / Traceability / Authenticity / Food Safety / Europe  
 
 
1. Introduction 
 

Over the past few decades, consumer trust 
and confidence in the official regulatory bodies 
that establish and monitor food safety and 
reliability standards has been weakened. This 
follows a series of historical and more recent 
disease outbreaks, food contamination incidents, 
animal welfare violations, sustainability violations, 
concerns over factors such as antibiotic use in 
livestock and even the use of some genetically 
modified organisms in food crops. In many cases, 
the gravity of such incidents has been 
inappropriately magnified by the media, leading to 
heightened consumer concern and increased 
pressures on regulatory agencies and politicians to 
take prompt and decisive action. The situation has 
been exacerbated by the sometimes contradictory  

 
conclusions of scientific reports and conflicting 
evidence from both national and international 
agencies regarding food safety that is then 
reported, sometimes inaccurately, by media outlets. 
As a result, it is hardly surprising that consumer 
consciousness of these issues has greatly increased 
and has resulted in elevated demands for improved 
methodologies and more rigorous standards for 
robust and transparent traceability, sustainability 
and authenticity systems within food supply 
chains. 

In the European Council Regulation, EC 
510/2006 (510/2006 2006), three quality schemes, 
all related to the European Union (EU) agricultural 
product quality policy, have been introduced to 
increase consumer interest in product origin and 
quality. The European Commission has stated that: 
“a constantly increasing number of consumers 



A new UK/EU//Malaysia research program is now addressing some of the 
traceability concerns in palm oil supply chains

Here is our latest paper, published in April 2019 and a PhD thesis from Oct 2019 
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RESEARCH NOTE

Use of headspace–gas chromatography–
ion mobility spectrometry to detect volatile 
fingerprints of palm fibre oil and sludge palm oil 
in samples of crude palm oil
Abrizah Othman2†, Kirstie A. Goggin1†, Noor I. Tahir2, Emma Brodrick3, Rajinder Singh2, 

Ravigadevi Sambanthamurthi2, Ghulam Kadir Ahmad Parveez2, Antony N. Davies1,4, Abdul Jalil Murad2, 

Nor Hayati Muhammad2, Umi Salamah Ramli2* and Denis J. Murphy1* 

Abstract 

Objective: The addition of residual oils such as palm fibre oil (PFO) and sludge palm oil (SPO) to crude palm oil (CPO) 
can be problematic within supply chains. PFO is thought to aggravate the accumulation of monochloropropanedi-
ols (MCPDs) in CPO, whilst SPO is an acidic by-product of CPO milling and is not fit for human consumption. Tradi-
tional targeted techniques to detect such additives are costly, time-consuming and require highly trained operators. 
Therefore, we seek to assess to use gas chromatography–ion mobility spectrometry (GC–IMS) for rapid, cost-effective 
screening of CPO for presence of characteristic PFO and SPO volatile organic compound (VOC) fingerprints.

Results: Lab-pressed CPO and commercial dispatch tank (DT) CPO were spiked with PFO and SPO, respectively. Both 
additives were detectable at concentrations of 1% and 10% (w/w) in spiked lab-pressed CPO, via seven PFO-associ-
ated VOCs and 21 SPO-associated VOCs. DT controls could not be distinguished from PFO-spiked DT CPO suggesting 
these samples may have already contained low levels of PFO. DT controls were free of SPO. SPO was detected in all 
SPO-spiked dispatch tank samples by all 21 of the previously distinguished VOCs and had a significant fingerprint con-
sisting of four spectral regions.

Keywords: Gas chromatography–ion mobility spectrometry, Crude palm oil, Adulteration, Fingerprinting,  
Rapid analysis, Volatile organic compounds

© The Author(s) 2019. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License 
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, 
and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/
publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Introduction
Palm oil is the most widely consumed vegetable oil in 
the world and is a key ingredient in many sectors of both 
the food and oleochemical industries [1]. The Malaysian 
palm oil industry is highly regulated [1, 2] and interna-
tionally traded palm oil must adhere to stringent quality 
standards [3], which among other stipulations specify 

zero adulteration. However, the important commercial 
value of palm oil also lends itself to the risk of adultera-
tion with certain residual oils within international supply 
chains.

Palm fibre oil and SPO are residual oils which are 
sometimes added to CPO at the mill or along supply 
chains, usually to increase oil volume [4, 5]. PFO is a vita-
min rich oil which is extracted from pressed-palm fruits, 
usually via solvent extraction. It is sometimes added to 
improve oil extraction rates, although this practice is 
not recommended as it may aggravate the accumulation 
of monochloropropane-1,2-diols (MCPDs), which are 
carcinogens [6], in CPO [7]. SPO is a highly acidic by-
product of the palm oil industry and is not fit for human 

Open Access

BMC Research Notes

*Correspondence:  umi@mpob.gov.my; denis.murphy@southwales.ac.uk 
†Abrizah Othman, Kirstie A. Goggin are Joint first authors
1 Genomics and Biotechnology Group, University of South Wales, 
Pontypridd CF37 1DL, UK
2 Malaysian Palm Oil Board, No 6, Persiaran Institusi, Bandar Baru Bangi, 
43000 Kajang, Selangor, Malaysia
Full list of author information is available at the end of the article

AQ1

AQ2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

A1

A2

A3

A4

A5

A6

A7

A
u

th
o

r 
P

ro
o

f

 1 

 
 

 

 

 

 

THE DEVELOPMENT OF NEW CHEMICAL AND GENETIC 

TECHNOLOGIES FOR THE AUTHENTICATION OF PALM OILS. 

 

by 

Kirstie Alice Goggin 

 

A thesis submitted to University of South Wales  

in partial fulfillment for the degree of  

 

DOCTOR OF PHILOSOPHY 

 

School of Applied Sciences 

Faculty of Computing, Engineering and Science 

 

October 2019 

 
 
 



Moving forward: should Malaysia create 
a distinctive brand for its palm oil?

• This is a difficult decision – at present most PO (with a few 
notable exceptions) tends to be mixed prior to bulk transport 
in generic commodity supply chains

• Identity preservation of PO is possible, especially with new 
traceability technologies but there are added costs

• However these costs could be recovered and higher profit 
margins achieved if the new brand can be sold at a premium

• Note that Columbia is already moving to rebranding its PO as 
environmentally friendly with zero deforestation in a 
groundbreaking international govt/industry/NGO partnership 



COLOMBIA CLAIMS ITS PALM OIL IS 
”UNIQUE AND DIFFERENTIATED”

COLOMBIAN PRODUCERS SIGN FIRST NATIONAL ZERO-DEFORESTATION AGREEMENT 
FOR PALM OIL, 2018

• 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 (PDF, Spanish). The initiative will reaffirm Colombia's growing reputation 
as a sustainable tropical agricultural commodities provider.

EMBRACING THE ZERO-DEFORESTATION COMMITMENT

• Colombian companies will adapt their individual goals in line with this national 
commitment to eliminate deforestation in the palm oil supply chain. 

http://www.minambiente.gov.co/images/ACUERDO_DEFORESTACION_CEROCADENA_ACEITE_DE_PALMA__COLOMBIA_Version_para_Suscripcion_28112017.pdf


Commodities vs Differentiated Products
Commodities
• Commodities are fungible. This means that each unit of a 

commodity is the same as every other unit. 
• For example, every kg of hard wheat can be substituted for every 

other kg of hard wheat 
• Because the identity of each producer’s wheat does not have to be 

kept separate, wheat from many farmers can be mixed together
• Commodities tend to be raw materials like maize, wheat, copper, 

crude oil, etc 

Differentiated Products
• A company’s product is a differentiated product if it is perceived as 

uniquely different to those of competitors 
• If the product is different, the producer can make the case that it is 

better. If it is a better product, the company can charge a higher 
price for it

• Differentiated products are often finished products rather than 
ingredients – but there are exceptions



Can Malaysian OP become a 
differentiated product?

• Columbia is seeking to create a new brand of differentiated OP but is 
this a viable option for Malaysia?

• Probably not for all of Malaysian OP as the market is too diverse and 
entrenched in supplying a commodity product

• Another important point is that most exported PO is not retailed as 
such; rather it enters food supply chains as one of several raw 
materials 

• This means that it can be challenging (but not impossible) to create a 
consumer-visible brand

• Indeed, experience elsewhere shows there may be opportunities for 
smart entrepreneurial players to create new PO brands with added 
value  



Case study: new IP canola brands
• Canola is 3rd most important oil crop (after palm & soy)

• Canola oil is currently treated as a commodity

• Major companies (eg BASF, Dupont, Cargill) are developing 
new identity preserved brands of canola oil

• Very high oleic canola (80%+) for premium food markets

• New omega-3 canola oil for human nutrition and fish food 
markets valued at $2-3 billion (recent lawsuit in USA)



Palm Oil on the Edge? –
a European perspective
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Abstract: Internationally recognized Spanish experts in the food industry, nutrition, toxicology,
sustainability, and veterinary science met in Madrid on July 2018 to develop a consensus about palm
oil (PO) as a food ingredient. Their aim was to provide a useful, evidence-based point of reference
about PO. Scientific evidence about the role of PO in food safety, nutrition and sustainability was
analyzed. Main conclusions were: (1) RSPO foundation responded to the environmental impact
of palm crops. The Amsterdam Declaration pursues the use of 100% sustainable PO in Europe
by 2020. Awareness about choosing sustainable products will help to maintain local economies
and environments in the producing countries; (2) evidence shows that a moderate intake of PO
within a healthy diet presents no risks for health. No evidence justifies any change fat intake
recommendations; (3) food industry is interested in assuring safe, sustainable and high-quality
products. The use of certified sustainable PO is increasing; and (4) there is no evidence associating
PO consumption and higher cancer risk, incidence or mortality in humans. Tolerable daily intake
(TDI) for toxic contaminants (2-and 3-monochloropropanediols (MCPDs), glycidyl esters (GEs)) have
been established by JECFA and EFSA. Consequently, the European Commission has modified the
Contaminants Regulation for GEs and it is still working on 3-MCPDs’.

Keywords: palm oil; sustainability; 3MCPD; palmitic acid; cardiovascular disease; food industry;
communication

1. Introduction: Justification and Need of the Consensus

Oil palm has been cultivated for more than 5000 years. Palm oil is the most commonly used
vegetable oil in the world today [1]. Palm fruit oil, generally known as palm oil, is produced from

Nutrients 2019, 11, 2008; doi:10.3390/nu11092008 www.mdpi.com/journal/nutrients

August 2019 study by large 
group of Spanish authors



Safety 
• Currently there is no scientific evidence (experimental or 

epidemiological) to warrant associating palm oil 
consumption with increased cancer incidence or mortality 
risk in humans

• JECFA and EFSA have established levels of TDI for toxic 
contaminants generated in the processing of vegetable 
oils (3-MCPDs and GEs) at 4 µg/kg bw/d and 2 µg/kg bw/d 
respectively

• In light of these recommendations, the EU Commission 
has amended its regulation of contaminants for GEs and is 
working on 3-MCPD



Nutrition
• Current scientific evidence on the safety of palm oil indicates that 

its consumption in moderate amounts, and in the context of a 
varied, balanced and adequate diet, does not present health risks

• Several recent studies are contributing to a reassessment of 
strongly implanted dogmas about saturated fat and its 
relationship to cardiovascular health. If these recent studies are 
confirmed, the association between consumption of SFAs and CVR 
could be modified or at least qualified.

• Currently there is not enough evidence to warrant modifying fat 
intake recommendations regarding 20%–35% of total calories, nor 
the criterion that SFA intake should not exceed 10% of the total 
energy intake, which means that this fat intake should be at most 
about 20 g/day within a 2000 kcal/day diet



Industry
• The food industry is among those most concerned to maintain high 

levels of product quality and satisfy consumer demands. Among 
these demands as they relate to palm oil, apart from nutritional 
aspects, there is increasing stress on food security, and to a lesser 
extent sustainability

• The industry is already consuming sustainable palm oil, with 
forecasts for a gradual increase in the use of RSPO certified palm 
oil, refined using milder processes to achieve a significant reduction 
in the presence of technologically-generated chemical 
contaminants

• The collaboration of universities, research and technology centres, 
and the media is essential to assure the dissemination of objective, 
unbiased information

These types of organization are generally more 
highly trusted more than advocacy groups



Sustainability
• RSPO was founded 15 years ago to certify the sustainability of palm 

oil production in response to data on the environmental impacts of 
oil palm cultivation

• The Amsterdam Declaration of 2015 urges the inclusion of 
sustainability throughout the food production chain. Several major 
countries and organizations are signatories, making a commitment 
to the implementation of 100% sustainable palm oil in the European 
food chain by 2020

• Thanks to the work done over recent years, palm oil is one of the 
leading agricultural products in sustainable production, although 
ongoing concerns about sustainability are still evident for for palm 
(and increasingly for other crops like soybeans)

• It is essential to educate the consumer on the importance of 
selecting sustainable products to contribute to maintenance of the 
environment and local economies in the producing countries



A radical but interesting new view on 
the issue of Deforestation & OP

• Recent modelling study by a Canadian group suggests 
that more effective action to address deforestation 
might emerge from a stronger role by producer country 
governments (ie MY & INDO = M&I)

• The alternative is to keep allowing power to be mostly 
wielded by overseas importers of OP and the corporate 
OP industry 



Deforestation: MY & INDO would benefit economically 
acting domestically rather than waiting for others to act 

Market-mediated responses confound policies to
limit deforestation from oil palm expansion in
Malaysia and Indonesia
Farzad Taheripoura,1, Thomas W. Hertela, and Navin Ramankuttyb,c

aDepartment of Agricultural Economics, Purdue University, West Lafayette, IN 47907; bSchool of Public Policy and Global Affairs, University of British
Columbia, Vancouver, BC, Canada V6T 1Z2; and cInstitute for Resources, Environment, and Sustainability, University of British Columbia, Vancouver, BC,
Canada V6T 1Z4

Edited by Arild Underdal, University of Oslo, Oslo, Norway, and approved August 5, 2019 (received for review March 2, 2019)

The global demand for palm oil has grown rapidly over the past
several decades. Much of the output expansion has occurred in
carbon- and biodiversity-rich forest lands of Malaysia and Indo-
nesia (M&I), contributing to record levels of terrestrial carbon
emissions and biodiversity loss. This has led to a variety of volun-
tary and mandatory regulatory actions, as well as calls for limits on
palm oil imports from M&I. This paper offers a comprehensive,
global assessment of the economic and environmental conse-
quences of alternative policies aimed at limiting deforestation
from oil palm expansion in M&I. It highlights the challenges of
limiting forest and biodiversity loss in the presence of market-
mediated spillovers into related oilseed and agricultural commod-
ity and factor markets, both in M&I and overseas. Indeed, limiting
palm oil production or consumption is unlikely to halt deforesta-
tion in M&I in the absence of active forest conservation incentives.
Policies aimed at restricting palm oil production in M&I also have
broader consequences for the economy, including significant im-
pacts on consumer prices, real wages, and welfare, that vary
among different global regions. A crucial distinction is whether
the initiative is undertaken domestically, in which case the M&I
region could benefit, or by major palm oil importers, in which case
M&I loses income. Nonetheless, all policies considered here pass
the social welfare test of global carbon dioxide mitigation benefits
exceeding their costs.

Malaysia and Indonesia | palm oil restriction | deforestation | economic
impacts | market-mediated responses

Oil crop production has increased rapidly in recent decades
and has shifted toward tropical areas (1). Among all oil

crops, increases in production of soybeans and oil palm have
been extraordinary. Between 1990 and 2016, the global pro-
duction of soybeans increased by 226 million metric tons (MMT).
A large share of this expansion (60%) occurred in South America.
The global supply of oil palm increased by 240 MMT (53 MMT of
palm oil) during the same time period. Most of this expansion
occurred in Malaysia and Indonesia (M&I). More palm oil is
consumed globally than any other vegetable oil. Palm oil is largely
used in food products (71%) and is a major input in cosmetic
products (24%). Only a small fraction (5%) of palm oil is used as
an energy source.
Previous studies have examined the environmental conse-

quences of these rapid changes in considerable detail. These
papers (SI Appendix, section 2) highlight the losses of biodiversity
and the release of terrestrial carbon due to tropical deforestation
occurring in some of the most carbon- and biodiversity-rich bi-
omes on the planet. In response to these concerns, voluntary and
mandatory regulations were established to limit deforestation in
these areas. To some extent, these efforts have limited the rate of
deforestation in South America, particularly in Brazil, where
livestock production and soybean expansion have been major
drivers of deforestation (1, 2). However, deforestation has con-
tinued at a rapid rate in the M&I region (3). This has led to both

governmental and nongovernmental regulatory actions seeking
to limit the establishment of palm plantations on carbon-rich
areas of M&I through domestic moratoria on the conversion of
primary forests and peatland (4), as well as through the use of
sustainability certification schemes (1, 5) (SI Appendix, section 3).
The attempts to limit oil palm-driven deforestation in M&I

have fallen short of their stated goals, however, for several rea-
sons. First, the overall share of certified palm oil in total palm oil
supply is less than one-third, and certified areas often overlap
(5). Second, most certified plantation areas hold little remaining
forest. For example, the largest certified plantation program
contains less than 1% of the residual forest area inside Malaysian
oil palm plantations (6). In addition, laws and regulations related
to land use are only as effective as their enforcement, which has
been quite limited until recently (4). Therefore, palm plantations
have continued to expand into carbon- and biodiversity-rich areas
in M&I, leading to calls for new, more aggressive measures aimed
at limiting consumption of palm oil, particularly for biofuel pro-
duction. While there has been considerable debate in the public
media about the pros and cons of such a ban (SI Appendix, section 4),
to the best of our knowledge, no major effort has been made to
quantify the economic and environmental implications of limiting
consumption of palm oil produced in M&I. This paper aims to
remedy this knowledge gap by providing a rigorous evaluation
of the market-mediated consequences of restrictions on both the
production and the consumption of palm oil. Finally, it is also
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schemes seeking to address this problem have fallen short of
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sures. Here we explore 3 alternative conservation policies
within a global economic framework and find that market-
mediated responses confound the efficacy and distributional
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oil production or consumption is unlikely to halt deforestation
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International regulations limiting consumption of palm oil 
produced in M&I using a restriction on trade of this product 
(e.g., imposing a tariff on palm oil imported from M&I) 
would be far more costly for the M&I region than effective 
domestic regulations. 

M&I better off undertaking their own regulations rather 
than letting other regions undertake import-limiting policies

By restricting output and forest conversion domestically, 
the M&I region can reap the benefits of higher PO prices

Otherwise these benefits will go to the importers in the 
form of higher tariff revenues and increased export prices

One might logically ask that if this output tax is so beneficial 
to the M&I region, why have they not previously exploited 
this market power? The answer lies in the intranational 
distributional consequences of this policy. While it benefits 
the country as a whole, it does so by depressing returns in 
the palm oil sector.

Only when the sector is nationally owned—as with much of 
the world’s crude oil production—might we expect to see 
such an exercise of monopoly power in production. 



So, as we enter the 2020s, where are 
we with the OP sustainability agenda?
• The picture is mixed, as expected with such a complex topic 

that involves so many different types of actors 

• Some of the actors include poor smallholders, large 
multinational plantation companies, supply chain operators, 
food manufacturers, processors and retailers, NGO, 
governments, consumers in the PO sector and all of the 
above in competing sectors (eg soy/canola)

• The growing scientific evidence overwhelmingly points to a 
limited number of sustainability related issues (and to 
possible solutions) where their implementation is critical for 
the future of OP as the major global plant oil
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INTRODUCTION

In 2017, the prestigious science magazine Nature 
published an article labelling oil palm as the world’s 
most hated crop (Yan, 2017).  The article highlighted 
perceptions of oil palm causing deforestation, 
damaging the climate through emission of 
greenhouse gases (GHG), taking iconic wildlife to 
extinction and causing harm to local communities 

ABSTRACT
The 2019 Inter-governmental Panel (IPCC) Report on Climate Change and Land highlighted the urgency 

and scale of the environmental impact from human-induced landscape change. Palm oil has historically had 

a particularly negative reputation for driving deforestation, biodiversity loss, greenhouse gas emissions, 

social exploitation and damaging health. In the eyes of many in the West, it is regarded as the world’s 

most hated crop. However, palm is highly productive compared with other crops and produces 40% of 

the worlds edible oil from only 5% of vegetable oil producing land and 0.4% of agricultural land in total. 

It has the potential to meet future demand for oil with minimum additional environmental and climate 

impact compared with other sources of vegetable oil. The related high value density has the potential to 

move millions of vulnerable smallholder farmers out of poverty. Given the conclusions of the IPCC Climate 

and Land Report, it is therefore important to re-examine the crop’s reputation in light of the accumulated 

evidence and to properly understand the full impacts across the environmental, health, social and economic 

factors. We present a comprehensive review of the benefits and risks of the crop across these dimensions 

and provide a new synthesis. We conclude that while oil palm has had a significant negative impact on 

habitat and biodiversity, it plays a minor role compared with poaching, illegal logging and threats from 

climate change. There are important opportunities for the industry to reverse this damage. Its reputation 

for negative health impacts are not backed up by the scientific evidence and indeed there may be health 

benefits from substituting some oils in the diet with oil palm. Positive social and economic impacts are 

most obvious in areas where proper market-led economies are in place, but there can be significant negative 

social impacts in less developed areas. We conclude that much of the reputation of palm oil is not based on 

a balanced interpretation of the scientific evidence. Provided future development is zero deforestation, does 

not occur on peat, uses methane capture technology at the mills, empowers indigenous smallholders and 

supports the regeneration of secondary forest, we conclude that oil palm can be the most environmentally, 

socially and economically sustainable means to meet future demand for vegetable oil. Indeed, with pro-active 

collaboration with relevant non-government organisations, oil palm can be part of the solution to reversing 

the degradation of tropical forest biomes.       
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While oil palm has had a significant 
negative impact on habitat and 
biodiversity, it plays a minor role 
compared with poaching, illegal logging 
and threats from climate change

There are important opportunities for 
the industry to reverse this damage

Positive social and economic impacts 
are most obvious in areas where proper 
market-led economies are in place
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Provided future development involves:
• Zero deforestation 
• No use of peatland
• Use of methane capture technology at the mills 
• Empowering smallholders 
• Supporting regeneration of secondary forest

oil palm can be the most environmentally, socially and 
economically sustainable means to meet future demand for 
vegetable oil

Indeed, with pro-active collaboration with relevant non-
government organisations, oil palm can be part of the solution 
to reversing the degradation of tropical forest biomes



In conclusion
• The oil palm industry can move from the perception of being 

‘hated’ to being accepted and eventually ‘loved’ by building trust 
through total transparency, and by following clear rules with 
science-based actions for preservation of the environment, 
production of a quality product and provision of a decent quality 
of life for its associated workers and communities

• Such rules and actions should be verified through certification

• Producing and managing the crop for the benefit of the 
environment is a common good that comes at cost to  producers

• The added environmental value should be recompensed by 
recognition of the environmental good through premium 
payments



In conclusion

• ‘Loving’ oil palm and behaving in 
a responsible manner will ensure 
sustainable production with 
preservation of the environment 

• It will also allow oil palm to play 
a significant role in meeting 
future world food security



Many thanks for your attention





Case study: adding value to a fat by branding

• Butter is a major global commodity – 12 MT/yr production

• Like palm oil, which it resembles in FA composition, butter is 
difficult to differentiate simply on its composition 

• In 2015 the Irish Dairy Board (MPOB?) was restructured as a for-
profit enterprise renamed Ornua (from Irish Ór Nua = new gold) 

• Ornua then launched a new butter brand called Kerrygold

• Kerrygold was advertised to stress its origin from grass-fed Irish 
cattle 

• The campaign was especially successful in USA & Germany

• Recent 30% increase in sales with profits >$2.5 billion



Kerrygold vs Land O’ Lakes in USA
• Land O Lakes is a major US butter brand 



Kerrygold vs Land O’ Lakes in USA
• Land O Lakes is a major US butter brand 

• But it is not promoted as effectively as Kerrygold



Kerrygold vs Land O’ Lakes in USA

• Land O Lakes Butter costs $2.78 for 453g = $6.13/kg

• In contrast Kerrygold costs $3.44 for 227g = $15.15/kg

• That is a huge 248% premium for a near-identical product!

• The equivalent for palm would be a premium oil retailing at 
more than double the price of existing palm oils


