CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

As the discussion in Chapter 1 shows, palm oihiggricultural crop of great economic
importance, and the industry stakeholders haventakenerous measures to make the
produce sustainable. However, the consumers andmtbgia have challenged the
acceptability of the oil palm plantation industrysstainability claims and of its

products as well.
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Figure 2.1 Palm Oil Exportersand Importers World Wide

However, with food price inflation escalating, alkcessary action is needed to keep
global food production costs low. It is noteworttmat palm oil is one of the cheapest

forms of edible oil. Many countries have becomeimgiorters of oils and fatd=(gure
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2.1), while Malaysia and Indonesia are net exportansl can provide a much-needed

solution for keeping food prices low by increasthg yield of oil palm.

Sustainability in agricultural practices is no mareoption because the growing billions
of the Earth’s population need to be fed by medna productive agricultural sector.
Furthermore, the increasingly degraded environmerts to be protected and restored
in order to ease the pressure on the Earth’s ratesaurces. For sustainability to be
achieved, however, a holistic approach must bentédweards all aspects of agriculture.
Therefore, sustainability practices need to preiwraithe market sector as well. This
means that the sustainability approach needs thgosuof all the market players in the

supply chain, instead of the current focus on ttosvgrs/producers.

An important vehicle in this regard is the muldstholder RSPO. Now running into its
sixth year of operation, it has achieved some sscgecertifying plantations and mills.
However, the next few years of its operation arafprss towards the milestones it has
set will show whether it is indeed the way forwdoivards sustainable agriculture.
However, even if the RSPO fails it should not méaat sustainability in the sector
cannot be achieved. Other efforts by the industych as the Malaysian Palm
certification scheme and ISPO should be given eragmment and support. Similar

efforts should be promoted in the rest of the alhpworld (Yew et al., 2010).

Even though efforts to achieve sustainability ia galm oil industry have been going
on since the mid- 2000s, and significant progregs made with the formation of RSPO
in 2004 (RSPO, 2012), these efforts to introducgtasnability are not accepted by all
parties. From the oil palm growers’ viewpoint, tRSPO has failed the oil palm

growers. This was evident when the Indonesian grewgeoups quit the RSPO in late
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2011. Also, the palm oil market has not endorsedRBPO’s certification scheme, as
seen by the fact that until late 2012, 4.78 millionnes of RSPO-certified oil remained

unsold in the market (MPOC, 2012).

2.2 Study Statement

This study looks at the possibility that the paliinsector can operate under sustainable
conditions. It hopes to state that:
“The oil palm sector can improve its credentialsnbgnaging all aspects of the industry

more sustainably. This will help the global mar&etept this edible oil as sustainable.”

A balanced society is depicted in Prescott-Allenisdel as one where social and
economic conditions are optimised through good guuece, the promotion of human
wellbeing and the sound management of resource rsn@rescott-Allen, 2006). As
depicted inFigure 2.2, such a balanced society draws a wider rim arotnege
parameters of sustainability. This wider rim inwdvthe farmers/growers in regional
programmes for water management, watershed conseryaebuilding soil quality,
ecosystem restoration, and reforestation. ThusaNities, including agriculture, need
to be considered in the whole human paradigm daswble management, and should

contribute to human progress.

The Prescott Allen’s ModeFigure 2.2): The figure shows the performance scores of a

hypothetical country: human wellbeing 68, econon8; §overnance 59, resource

demand 40, and ecosystem condition 28 (Allen, 2006)
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Sourc: Prescott Allen, 2006

Figure 2.2: Graphic combination of 5 pillars of a balanced society

2.3 Review of Literature and | ts Dissections

A compilation 171 articles have been referred amdHe purpose of review some of the
latest publications, the current situation in tlanp oil market and its efforts to meet
sustainability criteria, the relevance of this n&rto the agricultural sector and growth

prospects of sustainable agriculture are examined.

The review was carried out thematically, and tih&t tiask was to group the articles into
categories, so as to arrive at a clear synthesiBeoturrent state of sustainability. The
thematic synthesis is listed below:
i.  The Environment and the Oil Palm Industry

ii.  Agricultural Management and Requirements

lii.  The Sustainability of Palm Oil and Its Products

iv.  Palm Oil as a Biofuel and Biodiesel

v. Managing the Greenhouse Gases from the Palm Qibktngl

vi.  The Palm Oil Industry and The Carbon Market
vii.  Food, Fats and Oils
viii.  Social Well Being and The Economy

ix. Perception, a New Management Tool
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24 Literature Summary, Analysisand Key ldeas

The literature review for this study looks into tleéevance of the literature to the area
of research: the relevance of the publicationfsddo the research subject, the issues
raised in the publication and whether the literatoeing reviewed is among the relevant
and significant research works on the subject. Hefermation from distinguished

academic and non-academic sources of informatidis@issed. A summary the studies
reviewed, the key ideas presented in the studidssanpe of the review, including

relevant theories, concepts, definitions and coluzpdeas, are laid out. Key issues

from a variety of sources are highlighted.

2.5 Environment and the Oil Palm Industry

The environmental issues pertaining to the oil paidustry are:
o0 Biodiversity and the High Conservation Value Coricep
o Peat and Soil Management

o0 Greenhouse Gases (GHG) and Climate Change

2.5.1 Biodiversity and the High Conservation Value (HCV) Concept

Palm oil production has been documented as a cafissubstantial and often

irreversible damage to the natural environmentintpacts include deforestation and
habitat loss of critically endangered species sgcthe Orang Utan and Sumatran Tiger.
Furthermore, not only is Southeast Asia’s annuébréstation rate the highest in the

tropics, but it was reported to have also incredsstdieen the periods 1990-2000 and
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2000-2005. This could result in projected lossesl®#85% of biodiversity in the
region by 2100. Secondary habitat restorationeastlin certain countries, would allow
for some amelioration of biodiversity loss and thsentially lower the currently
predicted extinction rates. Nonetheless, urgentsesstion actions are needed.
Conservation initiatives should include public eahimn, sustaining livelihoods, and
introducing measures to enhance the sustainalohtygriculture and increase the

capacity of oil palm plantations (Sodhi et al., 200

An ecosystem-based spatial planning programme ca@ased out for Sumatra and
Borneo covering the distribution of Sumatran tigessimatran elephants, Sumatran
rhinos, Sumatran orang-utans, Sumatran peat lamdpprtant bird areas, key
biodiversity areas and Sumatran forest coveragéhtiyear 2007. The data for all the
above natural assets have been overlapped sincg #lem have equally important
values. This information will help to identify setnge areas to conduct HCV

assessment in forest concession units (Hermeinl&t$wan, 2010).

In the study by Sodhi, the median effect size fistme areas was found to be 22.2 per
cent higher in ecological health than equivalestutbed areas. The most responsive
measure of ecological health is species richneslign = 28.6% higher in pristine
areas), whereas agricultural areas were the mokigrcally degraded (median = 35.6%
higher in pristine areas). However, the study redao marked differences overall
between taxonomic groups, habitat impact typegcotogical health measures, which
implies that the sensitivity of biodiversity to &st disturbance is moderately high.
However, the findings suggest the need for urgerdst conservation actions (Sodhi et

al. 2009).
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years behind for area planted and even further behind for area cleared for plantations.)

Figure 2.3 Rapid Growth in Area Harvested for Palm Qil, 1990-2007

2.5.2 Peat and Soil Management

Peat swamp forests are significant for their capas carbon stores and sinks. They are
among the few ecosystems which, in their naturaiestaccumulate carbon. If peat

lands are maintained in their natural state, &Gncorporated as organic carbon in dead
organic matter and stored in the peat, moderatimegrjouse gas emissions. When
disturbed either by drainage and burning or badhhan is released into the atmosphere,
contributing to the greenhouse effect and climétenge. Peat swamp forests also play
important functional roles in the regulation of watesources. Such functions as flood
control, flow regulation, water supply and preventiof saline water intrusion are

crucial to maintain the integrity of downstream gggiems and to prevent economic

losses to agriculture and industry.

Of the 2 million ha of peatland in Malaysia, 1.2llmn ha occur in Sarawak, 600,000
ha in Peninsular Malaysia and 170,000 ha in Sadb&hestimated that 50% of peatland

is still under some form of forest cover. Around #bof the total area of peatland in
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Malaysia has already been drained for large scdlgpadm plantations and timber
concessions and there is great concern that thecped increased demand for oil palm
as a component of biofuel will lead to the acceleraof drainage and degradation of

intact peatland aread-igure 2.3 and Table 2.1).

Table 2.1: Basic data for PEAT-CO2 calculations, including the rate of

deforestation in lowland peatlands.
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SE Asa caltulabons area 1885.2000 1985.2000
ESRI  WI+FAD GFW GLC2000 GPW  GLC2000
km2 km* % % % Sty b 5 Bty
1HEIT 225204 12 &7 59 A7 3] 61 1.3
Kalimantan 5M506  SRITO 1 12 57 1.2 BT 58 -1.9
Ceniral Kalimanian] 154829 30951 20 &4 63 0.6 0 &7 -2.2
East Kalimantan| 103351 BE55 3 ga 65 -19 85 44 -2.8
West Kalimantan] 147527 17569 12 61 50 0.9 92 74 -1.2
South Kalkmantan] 35799 3204 9 45 26 -1.5 41 17 -1.6
Sumatra 454301 69347 15 52 40 1.0 78 52 1.8
D, Acenl 56515 2613 5 7 62 L8 ar =9 -1.8
Monh Sumatral 7136 MET 5 40 36 04 76 36 286
Riau| 92141 38365 42 69 48 A7 a7 66 -1.4
Jamibd 48518 7076 15 55 44 10 67 42 1.7
South Sumatra] 84198 14015 17 k-] 20 1.5 66 26 26
West Sumalral 41585 2055 5 &8 B2 0.5 69 38 -21
Papua 411649 75543 18 84 B0 0.3 B0 T2 0.5
Iplhaf Indonesia 511,860 21995 4 " 61
Malaysia M H4an [ 78" 5 -1.8°
Peninsular M| 131205 5890 5 78" ar -28*
Sabah| TIXIET 1718 2 BE* 43 29
Sarawak] 123320 12723 10 76" ) -11*
P‘!ﬁl 5712 646 1 85" B4 b2
apua New Guinea | J99080 25680 3 B0 51 Ay
SE Asia 2652370 #7119 10 [
| s ——

shmaag

Source: Aljoga, et.al, 2006.

The production of 1 tonne of palm oil on fully-dred peatland can result in €O
emissions of 10-30 tonnes due to peat oxidatiomsTthe demand for biofuel, the aim
of which is to reduce CQOemissions, may actually cause substantially irsgéaCQ

emissions if plantations are established on pedtaeas (Aljosja et al., 2006).

Most of the concern about the drainage of peatlarantred on the resultant increase

in their susceptibility to fire, leading to increasCQ emissions. However, there are
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other serious consequences of peatland drainage.fires are the major source of
“haze” that blankets parts of Indonesia, MalaySagapore and Brunei during dry
spells, with serious implications for the healthtlodir citizens and for their economies,
whilst subsidence following oxidation and loss efapcan lead to serious and regular

flooding in such areas$-(gure 2.4).

The Indonesian peat forest fires during 1997/98vestimated to cover an area of 1.8 —
2.2 million ha and have been estimated to havaselkbetween 3,000 and 9,400 mega-
tonnes (Mt) of CQ (Harrison et al., 2009), which is equivalent to-4AB% of mean
annual global C@ emissions. This enormous release of,G@€sulted in the largest

annual increase in atmospheric @ncentrations since records began in 1957.

Land cover on peatlands
= forest on peat

M deforested on peat

I forest on non-peat
deforested on non-peat

Sour ce; Wetlands I nter national, 2006

Figure 2.4: Forest Land Cover in South-east Asia
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2.5.3 Greenhouse Gases (GHG) and Climate Change

Whilst fire has a dramatic and rapid effect on #mount of CQ released into the
atmosphere, it must not be forgotten that drairegeeatland without the occurrence of
fire also results in a substantial release of, @@ the atmosphere, albeit at a slower
and less dramatic rate. The current total, @@issions from peatland is 2,000 Mt per
year (over 90% originating from Indonesia), whicmaaunts to 8% of the global
emissions from fossil fuel burning (Aljosja et a2006). This significant source of
Greenhouse Gas (GHG) emissions is not being adatteftectively at present since the
Kyoto Protocol deals exclusively with GHG emissidran fossil fuel burning and not

from land degradation sources.

It is estimated that the production of 1 tonne alinpoil on fully-drained peatland can
result in CQ emissions of 10-30 tonnes due to peat oxidatimwever, various values
for the savings on greenhouse gas (GHG) emissamngalm oil have been reported by
different researchers due to the different methogies and approaches used in life
cycle assessment. This can be seen in the vadur®d by Aljosja, et. al., 2006, where
the differences range from 19% to as high as 808ts fias made it very difficult for
international authorities/agencies drafting bioflegislation and standards to find a
consensus for a universally accepted value fornip@ese gas emission savings for
palm oil and other oilseed crops. Scientists arattgroners have been at loggerheads
to arrive at the best number for current practicE€sercoming the assumption barrier
and oversight is vital for the future determinatioinvalues for the palm oil Industry

(Yew et al., 2010).
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2.6 Agricultural Management

The dramatic expansion of oil palm acreage in tbpi¢al rainforest region poses the
question: “Is oil palm the next emerging threathe Amazon?" The Amazon Basin
appears poised to experience rapid expansion gbabth agriculture. Nearly half of
Amazonia is suitable for oil palm cultivation, amdalaysian corporations are now
moving into the region to establish new plantatiorsle the Brazilian government is
considering a law that would count the area cuiéigtavith oil palm as “forest” and so
contribute towards a landowner’s forest reserveuireqent. Strong economic
incentives for a major Amazonian oil palm indussme likely, given growing global
demand for edible oils, oil-based products, andfueilo feedstocks.”, (Butler and

Laurance ,2009).

The two main concerns of Butler and Laurance argt, that oil palm plantations are
ecologically depauperate, supporting little foréspendent wildlife. Second, they
disbelieve political and corporate statements ssiyg that oil palm plantations will be
concentrated on previously deforested lands in Amiz In reality, oil palm producers
strongly favour clearing primary forest for plambais because they can reap immediate
profits from timber production. These profits sulise the costs of plantation
establishment and maintenance for the initial 32&ry until the oil palm plantations
become profitable. Hence, oil palm agriculture dosbon emerge as a major new threat

to the Amazonian environment.

Variability in biodiversity retention across systerhas been linked most strongly to

economic function, management intensity and ext#ntemnant forest within the
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landscape, as well as more subtle cultural infleen&pecies richness and abundance
generally decrease with increasing prevalence ap cspecies, more intensive
management, decreasing stratum richness and simgrtesf cultivation cycles.
Increasing holding size did not necessarily redudeversity. Knowledge of the general
effects of small-scale agroforestry on biodiversstysubstantial, but the great diversity
of systems and species responses means that iiffisultd to accurately predict
biodiversity losses and gains at a local levelthemrwork is required on the influence
of spatial and temporal structure of agriculturaldmngs on biodiversity retention across
agriculture/succession/forest mosaics, h@wdiversity across individual holdings
influences biodiversity across landscapes, andmately on how agricultural
intensification can be best managed to minimiseiréutiosses of biodiversity from

tropical landscapes (Scales and Marsden, 2008).

2.7 Sustainability of Palm Oil and Its Products

In response to the consistent calls for sustaiitgbthe RSPO or the Roundtable on
Sustainable Palm Oil was set up, adopting the Btand definition that “Sustainable
development is development that meets the neetteqgiresent without compromising
the ability of future generations to meet their avaeds” (WCED, 1987) as its frame of
reference. The RSPO has provided a context for ptiogn efforts towards

sustainability, beginning with good environmentsfcial and agricultural practices:
where the oil palm is first planted, to the hariresof its fruits and then through to the
many life-cycle pathways till the produce reachtssfinal destinations - the plates of

consumers or as other products.
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The evaluation of sustainable palm oil practicedaurthe RSPO framework is based on
a set of standards called the Principles & CritédR&C) which address the legal,
economic, environmental and social requirementprotiucing palm oil sustainably.

RSPO’s Principles and Criteria (P&C) for sustaiegim oil production are:

1. Commitment to transparency

2. Compliance with applicable laws and regulations

3. Commitment to long-term economic and financiabuity

4. Use of appropriate best practices by growersnaitidrs

5. Environmental responsibility and conservation wdtural resources and
biodiversity

6. Responsible consideration for employees andnfdividuals and communities
affected by growers and mills

7. Responsible development of new plantings

8. Commitment to continuous improvement in key su@@aactivity

Similar initiatives have been in established foheot sectors, and they include:
Roundtable on Sustainable Biofuels; Roundtable ustanable Forests; Roundtable on
Sustainable Development; Roundtable on ResponSiie Roundtable on Sustainable
Cocoa Economy. The Roundtable on Sustainable Bofaeoordinated by the Energy
Center at EPFL in Lausanne. It is an internatiaméhtive that brings together farmers,
companies, non-governmental organisations, expegsyernments, and inter-

governmental agencies concerned with ensuringubisability of biofuel production

and processing.

The Roundtable on Sustainable Forests, an Amennigattive, is an open and inclusive

process committed to the goal of sustainable farestagement on public and private
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lands in the United States. This Roundtable ingupleblic and private organisations
and individuals committed to better decision-makimgpugh shared learning, increased
understanding and fostering dialogue on sustain&imests. The Round Table on
Sustainable Development was established in 199®rtwide an informal setting
through which ministers can engage with one anodmer key international business
and civil society leaders without prejudice to n&gong positions on cross-cutting

issues.

The Round Table on Responsible Soy (RTRS) is amnational platform composed of
the main soy value chain stakeholders with the commbjective of promoting the
responsible soy production through collaboration a@mlogue among the involved
sectors in order to foster an economic, social amdronmental sustainability. The
Roundtable for a Sustainable Cocoa Economy is atmtime for dialogue and

sustainability amongst all stakeholders in the eoemonomy: cocoa farmers and
cooperatives, traders, exporters, processors, tdteconanufacturers, wholesalers,
governmental and non-governmental organisatiomsntial institutions as well as

donor agencies.

2.8 Palm ail as a Biofudl and Biodiesdal

Demand for palm oil has increased in recent yeas t its use as a biofuel, but
recognition that this increases the environmemiglact of cultivation as well as causes
food versus fuel issues has forced some developgdns to reconsider their policies
on biofuel to improve standards and ensure sugigityaBiodiesel made from palm oil
grown on sustainable non-forest land and from dstadd plantations effectively

reduces greenhouse gas emissions. However, Graenpes concluded that "first
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generation” biodiesel extracted from new palm dédnpations may not on balance
reduce emissions (Liefting, 2009). If wood fromdsis cleared for palm plantations is
burned instead of used for biodiesel, leaving fisrestouched, this may keep more

carbon out of the atmosphere. (Greenpeace, 2012).

First-generation biofuels were created largely frdeedstocks that had been
traditionally used as food. Today's first-genematimofuels (ethanol from corn and
biodiesel from vegetable oil and animal fats) hiagen widely criticised in the media as
the culprit behind rising food prices. Although yheay contribute to higher food
prices, it is a very small effect, and the debatesdnot consider the environmental and
energy security benefits of biofuels. As there largted quantities of low-cost options
for feedstocks, the first-generation biofuels haearly reached their maximum market

share in the fuels market (Biomassmagazine.con®)201

Currently, more than 80% of the world biodiesel darction is from rapeseed oil.
However, the cost of palm oil which is at least L28® per tonne cheaper than rapeseed
oil indicates that palm oil could be a more suigabhd attractive source of biodiesel
compared to other vegetable oils. Although palmioiknown to be a multi-purpose
vegetable oil with uses ranging from food to biceéie there are a lot of issues
surrounding palm oil production and its use fornpail biofuels (Tan et al., 2009).
These issues include the accounting of GHG emissiothe cultivation of oil palm, the
pathways taken in the production of biofuels and tliecycle analysis of these

products.

Consistency in measuring emissions is the main arkeacontention. The ISO
International Standards for climate change is amopghat can be used as a basis for

ensuring trust, integrity and effective governaand management in the quantification,
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measurement and verification of the greenhous€@Bi&s) mitigation efforts. 1ISO has
provided the way forward to solve the multitudeGH G accounting issues impacting
the quantification of GHG emissions measurementgaiious industries, including the

oil palm industry (Weng et al.,2010).

The current development of green technology anckitged policies have enhanced the
growth of renewable energy in Malaysia. The Malagspalm oil industry, with 4.69
million hectares of planted land, has tremendousmi@l to supply renewable energy
in the form of biomass based bio-energy. From pahsed materials alone, Malaysia
can generate up to 1,260 MW of energy. This amotntsarly 10% of the maximum
energy demand of electricity required for the couriNg et al., 2011). Biomass from
oil palm industries appears to be a very promisattgrnative as a source of raw
materials including renewable energy in Malaysidaui§ et. al., 2009). For this
Malaysia has positioned herself on the right pathtilise palm oil biomass as a source

of renewable energy.

If palm oil can be produced without creating engasi from the disposal of milling

waste, its carbon balance will become significariibtter than those of the other
vegetable feed-stocks. By utilising its waste pagiand avoiding GHG emissions, a
reduction in emissions of up to 80% can be achiemeaking it the feedstock with the

highest capacity for GHG reduction.

Fertilisers used in planting have a significant atipon the overall emissions of rape,
soy, sunflower and canola oils. The carbon baldocpalm oil is much less sensitive to
fertiliser use, due to its much higher oil yieldr fa. Among the feed-stocks studied,
palm oil has the greatest potential for further Get@ission reduction through fertiliser

management and usage improvement.
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It is erroneous to consider a palm oil yield ofolries per hectare in order to calculate
the additional area that needs to be cultivatethé®t the demand from the biofuel
sector. Advancements in oil palm breeding technplogve shown that a palm oil yield
of 7.7 tonnes per hectare per year is now possilhle.agronomic approach taken by the
palm oil industry for the development of new clomatieties and harvesting techniques
have increased the economically viable lifetimealin oil plantations and reduced the

ratio of the crop’s immature to harvested periodhbgut 8.3% to 12%.

“Palm Oil Carbon Stocks” or the volume of carbantained in oil palm areas: The
EPA’'s estimation of palm oil's carbon stock is lhsen current practices.
Advancements in oil palm breeding techniques, sgcim the production of compact oil
palm planting materials, allow for high density mgiag of the crop. A density of 177
palms/ha is now possible and this is 30% highen th& normal practice. In essence,

the oil palm carbon stocks will also increase b%3fr more correspondingly.

2.9 Managing the Greenhouse Gases for the Palm Oil Industry

The agricultural sector, along with other economs&ctors, is increasingly being

required to account for its contribution to greemdm gas (GHG) emissions, which are
driving global warming and climate change. In Malay the dominant presence of ol
palm, which now occupies some 13 per cent of thted tand area (18 per cent in the
Peninsula) (Henson, 2008), has received particatention. Henson’s paper, The
Carbon Cost of Palm Oil Production in Malaysia, swamises the results of a recent
study, which evaluates the balance between seqtiestrand emission of GHG

resulting from oil palm cultivation, associated damse change, and processing of
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products in the palm oil mill. The study, which eos the 25 years from 1981 to 2005,
guantifies the major sinks and sources of C antuates the C balance, using a number
of alternative options and assumptions. The masulte are outlined and probable

future developments, likely to impact on the balgrare evaluated.

As of 2006, the cumulative land area of oil palnanphtions was approximately
11,000,000 hectares (42,000 square miles) in M@ays 2005, the Malaysian Palm
Oil Association, responsible for about half of twerld's crop, estimated that they
manage about half a billion perennial carbon-seigueg palm trees (Malaysia Palm
Oil Association, 2005). The minimum rate of 35%a@greouse gas savings is attributed
to the crop, where the greenhouse gas savingsdfitiiuels are calculated through the
use of LCA (Life Cycle Assessment), a technique determine a product’s

environmental load, including its greenhouse gassons.

Ng et al. (2010) from the Malaysian Palm Oil Coliheive shown in” The Greenhouse
Gas Savings Challenges and Potential of Malays@m FOil — from a Life Cycle
Assessment Perspective” — that various greenhoase(@HG) emission reduction
savings values for palm oil have been reported ifferdnt researchers due to the
different methodologies and approaches used irclitde assessment. Such differences

could be significant, ranging from 19% to as higl88%.

In estimating the carbon footprint of biofuel pratian from oil palm, the methodology
and results from two sites in Indonesia have shtivat CO2 and other greenhouse
gases can be measured, but vary in the estimatdmbrcamissions, as different
definitions of organisational and operational baanmeks are used. The different schemes
of oil palm production vary from large scale comypamperations to cooperation

between a large-scale company (nucleus) and snddifso(plasma), and independent
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smallholders. Consequently, these schemes in Isthongive varying estimates

(Noordwijk et al. ,2010).

The global impact of Indonesian forest fires iapparent in ( Page et al. 2009 ). It is
estimated that Bornean peat fires alone producevarage of 74MtC per year between
2000-06, making Indonesia one of the world's latge®2 emitters (Aljosja et al.,
2006). Much evidence now indicates that the frequeand severity of peatland fires in

Indonesia are increasing dramatically.

2.10 The Oil Palm Industry and the Carbon Market

The Carbon Market was set in place after the KyBtotocol of 1997 to curb
greenhouse gases (GHGs) and so reduce their aduersgic impacts. With carbon
trading schemes in place, there now exist majacyaind business tools for those who
wish to offset their emissions through new ventufidsese schemes allow the market
mechanisms to favour low emission approaches, odadlow the purchase of carbon
credits from those countries or businesses thatcarbon positive, i.e. they are
sequesters of carbon. There are Carbon Trade Egekam trading platforms for buyers
and sellers to trade carbon credits. The mode eke#thange is very much dependant

on the type of project or industry involved.

Oil palm trees are good sequesters of carbon ascegtimated that this industry alone
covers 11 million hectares (2010) of the crop, lnow half a billion perennial carbon-
sequestering palm trees (Liefting, 2009). The tjoess whether farming schemes
make attractive carbon offset projects for the ©GarliExchange. Malaysia produced

17.7 million tonnes of palm oil on 4,500,000 heetain 2008, and can position itself as

35



a carbon trading partner for the buying nationsghwis carbon sequestering palm

plantations.

In the paper “Creating incentives for the AdoptairSustainable Agricultural Practices
in Developing Countries: The Role of Soil Carbom&sstration”, Antle and Diagana
(2003), state that it is important to “providenfaars in developing countries with the
economic incentives needed to adopt more susta@nknld use and management
practices. As of the present time, the use of aljtial soil carbon sequestration has

been limited under the Marrakesh Accords.”

Conservation agriculture based on minimum tillag®p residue retention, and crop
rotations are “additionalities” that can be constdie(Govaerts, et. al., 2009). Improving
food security, environmental preservation and eoimgn livelihoods are the main
targets of the innovators of today’s farming sysdeand the sequestration capacity of
farming practices and their influence on emissibosn farming activities should be

considered together with their influence on sogt@cks.

Australian farming initiatives are the subject af case study that provide valuable
insights into possible carbon trading systems.dht& and Porteous, 2011, it is stated
that “Under the new scheme, farmers will receive carbon credits, which can then be
traded on the international compliance and voluntary markets, and the domestic
market, depending on the nature of the rural activity. Carbon offset projects established
under the CFI (in full) will need to apply government-approved methodologies - the
detailed rules for implementing and monitoring specific abatement activities and

generating carbon credits under the scheme.”
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Agricultural yields, biodiversity and ecosystem segs trade-offs are important
considerations (Wade et al. 2010): One option iadopt high yield, intensive farming
that allows land to be spared elsewhere for comsierv (land sparing); another is to
adopt low yield, extensive farming over a greateadhat retains more biodiversity and
protects ecosystem services (wildlife-friendly farg). Management of the trade-offs
between agriculture, biodiversity and ecosystenvises in tropical forest landscapes

needs to consider current and expected futuresyield

If conversion of forest is deterred, and degradedl lis used for farming with the best
option for yield increase, that would be a schelma qualifies for carbon credits
(Mongabay.com, 2009). "POTICO" (Palm Qil, Timband Carbon Offsets) integrates
sustainable palm oil, FSC-certified timber, andooaroffsets in order to "divert new oil
palm plantations onto degraded lands and bring fanests that were slated for
conversion into certified sustainable forestry". TRCO will provide an alternative

model for the oil palm industry that will enabldattruly become more sustainable.

CDM opportunities in the palm oil sector via itslingffluent are another significant
aspect of the carbon market to consider (Hassaal.e2008). “In view of the anaerobic
digestion of palm oil mill effluent (POME) wasteeitment produces biogas with 65%
methane, as Malaysia is one of the largest palmpaitucers in the world. It is

estimated that 50 million tonnes of POME are preduannually in Malaysia.”

Managing the carbon footprint of the palm oil inttys(Noordwijk et al., 2010) is
another hurdle: The main challenges are: (1) #fmition of forest and its institutional
implications, (2) the projections that are embedutethe definition of CDM, (3) non-
linear baselines related to forest transitions dwabplicate attribution, (4) the inherent

lack of synergy with other development activitiegl §5) high transaction costs and the
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temporary nature of credits. In possible new iragomal regimes that aim to include all
relevant changes in land-use based emissions, a owicome-based programmatic

approach may partially replace the project cyckeasments of CDM.

It is worthwhile to review the various energy eifficcy efforts and carbon trading
potential in Malaysia, although it does not beay ariernational treaty obligation to
reduce carbon emissions, but has ratified and thtite cause of the protocol (Oh and
Chua, 2010). Business ventures in Malaysia in bggmaanagement can be leveraged
through the CDM. The Sabah biomass project is &heark for Malaysia's corporate
sector. Other sectors with potential to capitatisethe CDM process include palm oil,
agriculture, transportation, manufacturing, oil agas, and the wastewater sectors.

(ClimateAvenue, 2011).

2.11 Food, Fats and Qils

The need for enhancing food production and avditgbn underprivileged regions of
the world requires the attention of scientists. H®racle by Henning explores the
possibilities for rethinking agricultural researfir development in the light of new
challenges characterised by a high degree of sitteticertainty along with associated
intense political differences. Without such rethingk traditional scientific approaches
and logic may limit the contribution that agriculit R&D can make toward the
achievement of the Millennium Development Goalbaliving extreme hunger by 2015

and improving the livelihoods of all (Henning,att, 2010).

The world population has grown exponentially ovee past two thousand years. In
2012, the world population passed the seven bilhwark. Latest world population
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estimates indicate there will be 9 billion people the year 2030. As the world’s
appetite for edible oils grows, fuelled by demara tverything from food to
detergents, it is very apparent from Figure 1.3pfaviously depicted in Chapter 1), the

need for edible oils will continue to increase.

Although Indonesia has diversified away from foobps, food insecurity there
declined by nearly 60 per cent from 1981 to 20Q%jedh largely by increased food
access and higher incomes. Food security is géneleiined as sufficient availability
of food (2,100 calories per person per day) thatreiadily accessible (physically
available and affordable) and utilised (throughrieat consumption and absorption).
Indonesia boosted food availability through agmardl growth and food imports, but
increasing food availability was not the sole faatontributing to its improved food
security. The expansion of accessibility to foodndonesia through greater consumer
purchasing power and mobility of goods and serviedikely to have played a

significant role in enhancing Indonesia’s food ségyRada, 2010).

Oil palm is entirely GMO-free and produces up totibes more oil per unit area than
soybean, rape or sunflower. Oil palm produces niwae 34% (palm and palm kernel
oil) of the world’s eight major vegetable oils as$ than 5% of the total area under oll
crops. This means that to produce the same volunod, @il palm requires less land.
Although oil palm is a more sustainable produceveadetable oil than other oil crops,
there is concern that the growing demand of palnfooifood and biofuel could lead to
rapid and ill-managed expansion of palm oil proguctand result in serious
environmental and social consequences such ased&tion, loss of natural habitats,

illegal fires and land conflicts with indigenousopée (Oil and Fats, 2009).
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2.12 Social Well Being and Economy

The social aspect of the oil palm industry can iveldd to:
» Social Environment
*  Small Farmersor Small Holders
* Indigenous Land Rights and Human Rights Violations
e International Organization for Sandardization (IS0)

* Human Development Index

2.12.1 Social Environment

The social and environmental impacts of oil palntication are highly controversial

topics. There are multiple sources highlighting plesitive and negative aspects of this
industry. Oil palm is a valuable economic crop gmwvides a major source of

employment. It allows many small landholders totipgrate in the cash economy and
also often results in the upgrading of the infrardure within that area. An estimated
1.5 million small farmers grow the crop in Indoreesilong with about 500,000 people
directly employed in the sector in Malaysia, in iéidd to those connected with related
industries. It is estimated that 40% of the palinpodduction in Indonesia comes from

small holders or small farmers (Aikanathan, 2010).

However, there are cases where native customadg laave been appropriated by oll
palm plantations without any form of consultationcompensation, leading to social

conflict between the plantations and local resisielnt some cases oil palm plantations
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are dependent on imported labour or illegal immitgaand there are some concerns

about the employment conditions and social impafkteese practices.

2.12.2 Small Farmersor Small Holders

An estimated 1.5 million small farmers in Indonegraw the crop with the total area
reaching 3,013,973 ha in 2009 (source: Directofaémeral of Estates, Indonesia),
which is approximately 40 % of the total oil palmea in Indonesia. Smallholders are
variable in size and also very diverse in their aggment standards and capabilities. It
is important that the smallholders also move towdhe production of sustainable palm

oil through the RSPO scheme or the local governmemtme (Gustomo, 2010).

When small farmers are given the opportunity taease production, it was found in
Race, et. al., (2009): "Partnerships for involvsmgall-scale growers in commercial
forestry: lessons from Australia and Indonesia. attifarmers enter into trade
relationships between small-scale growers and psicg companies. These
relationships often play an important role in det@ing the nature and extent of
benefits derived from commercial forestry, and disribution of these benefits. These
include increased knowledge of the operations amdponents of commercial forestry;
improved access to competitive markets; increasesviedge of the dynamics of forest
product markets; improved capacity of local farrfeest groups to share experiences
and information, and build their knowledge of comamd forestry; and reduced
administrative and financial burden imposed by goreent on small-scale forestry

operations.

41



2.12.3 Indigenous Land Rights and Human Rights Violations

Palm oil producers have been accused of variousahuights violations, from paying
low wages and providing poor working conditions tteeft of land and murder.
However, some palm oil producers have adopted Isotiatives that use palm oil
profits to finance poverty alleviation strategi®eforms directed toward decentralising
the management of natural resources are intendetrease stakeholder involvement
and improve the effectiveness and sustainabilityeeburce management arrangements

though the application of the principle of subsiiya(Blomquist, et. al. 2010).

Unfair processes of land use allocation and lamplig¢ion and the lack of respect for
local communities and indigenous peoples’ rightsamdy result in marginalisation and
impoverishment but also give rise to long term disp over land, which all too often
escalate into conflicts with concomitant human tsgabuses due to repressive actions
by company or state security forces. The conclusian flows from the above is that
the legal frameworks in the world’s two foremostinpeoil producing countries are
inappropriate to protect indigenous peoples’ rigitd ensure an equitable development
process. Heightened global demand for edible aild hiofuels and international
investment is driving these countries to expandpalm estates and intensify palm oil
production. However, the weak legal frameworks (Exdenforcement) are compatible
neither with international human rights law, norttwindigenous peoples’ customary

law (Colchester, 2010).

In Malaysia, the courts have consistently uphelstmmary rights in terms of common
law contrary to Government pleadings. In Indone#i®, international human rights
treaty bodies have likewise recommended reformsational law to protect the rights
of indigenous peoples. Similar deficiencies in therent legal framework in Indonesia
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have been found with regard to the need to prduaghh conservation values, and

likewise to effect adequate controls of agro-indabkpollution.

2.12.4 International Organization for Standardization (I SO)

The International Organization for Standardizatievidely known as ISO, is an

international standard-setting body composed ofessgmntatives from various national
standards organisations. Founded on February 28, 1Be organisation promulgates
worldwide proprietary industrial and commercialrstards. It has its headquarters in
Geneva, Switzerland. While 1ISO defines itself asoa-governmental organisation, its
ability to set standards that often become lawheeitthrough treaties or national
standards, makes it more powerful than most nomguowental organisations. In

practice, ISO acts as a consortium with strongslittkgovernments.

The ISO International Standards can help fight atanchange by providing a basis for
ensuring trust, integrity and effective governaand management in the quantification,
measurement and verification of the greenhouse(@&E5) mitigation effort. It also
provides practical tools for measuring energy &fficy and alternative energy use. The
success in tackling climate change relies heawvilyhe ability of the industry and other
actors to comprehensively contribute to reducingGsEmissions with local and
national adaptation prior to adding their bendbisards the global mitigation objective

(Weng et al., 2010).

The ISO International Standards in being used astearks to measure the baseline
for comparability and effective trading of carbanissions are to ensure that a tonne is

indeed a tonne of CO2. The ISO international Stadslan providing such a much-
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needed and credible platform to the UNFCCC andngsnbers, government, business
and industry is achieved through its voluntary, tirstlakeholder and consenshssed
process to reach agreement among the internatiexgdrts as well as obtaining

approval through representative national voting.

This approach has provided the way forward to stiteemultitude of GHG accounting

issues impacting the quantification of GHG emissimduction measurements in the oll
palm industry. Accordingly, accounting of GHG métgn and adaptation efforts in the
reduction of emissions requires two key areas taduressed. Firstly, what ISO GHG
International Standards should be used? Secondignvincentivising the beneficial

climate change mitigation practices, care shoultaken to avoid any potential conflict
with the World Trade Organisation (WTO) rules. Hipahe issue of cost in measuring,
reporting and verifying (MRV) of climate change métion and adaptation activities

must be matched hopefully with premium prices.

2.12.5 Human Development I ndex

Expansion in agricultural activities and other gowmeent expenditure in a country are
planned in the context of its Gross Domestic Prod@®DP). The GDP or Gross
Domestic Income (GDI) is the amount of goods anwises produced in a year in a
country. The appropriateness of using GDP to etaltize development status of a
country was challenged by the Human DevelopmergXmteveloped by Mahbubul Haq
for the United Nations Development Programme (Hd®90). The Human

Development Index (HDI) is a composite statistieduso rank countries by level of
"human development” and separate developed (higelalament), developing (middle

development), and underdeveloped (low developmenintries. The statistic is
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composed from data on life expectancy, educatiahpan capita GDP (as an indicator
of the standard of living). The HDI has been usedes 1990 by the United Nations

Development Programme for its annual Human DevetogrReports.

All these economic tools are examined to evaluatr trobustness in setting an

appropriate management model for the palm oil itrglus

2.13 Perception: A New Management T ool

2.13.1 Per ception M anagement

Perception is a way of seeing, understanding cgrpméting a situation or set of
variables. In business, perceptions describe thestakeholders perceive an enterprise
or a brand, based on its actions and the behawbuts people. To stakeholders,
perception is their reality. Perceptions may be dgaw bad, depending on the
experiences the stakeholder groups might have Heahwengaging with the entity. A
gap may exist between stakeholders’ perceptionstlamantity’s ideal perceptions of
itself. Hence, perceptions have to be managed garerthat a sound reputation of the

palm oil industry is nurtured, (Heijmans, 2001).

2.13.2 How are perceptions managed? Can per ceptions be managed?

The process would begin with a Stakeholder Perae@udit to gauge perceptions held
by key stakeholder groups towards the industrylolahg from that, the industry needs
commit to addressing each key issue of percepittmtifying perception gaps where

they exist and implementing appropriate change naragies. Meanwhile, the task of
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communicating messages begins, messages foundedtioand fact. Essentially, there
must be interest in feedback and a commitment thesding the issues raised in the

interest of changing negative perceptions to pasibnes.

2.13.3 How does Per ception relate to Palm Oil Sustainability?

The success of the oil palm has brought with ibis problems. It remains a target of
campaigns launched by international NGOs as wellEasopean and American
countries with regards to its sustainability. Apéhn oil campaigns have been carried
out systematically and consistently through the imeohd international publications,
claiming that the palm oil industry is damaging #mwironment, causing deforestation,

destroying biodiversity and contributing to globarming.

This is actually about a very basic misperceptiopayceptions towards the industry
and the main ones are (The Jakarta Post, 14 06):201

Perception 1: Palm oil plantations cause deforiestat

Perception 2: The palm oil industry is the biggesntributor of greenhouse gas
emissions (GHG);

Perception 3: Palm oil is cultivated on peatlandt tamits huge amounts of carbon;
Perception 4: The palm oil industry eliminatesdoersity;

Perception 5: The palm oil industry is not susthiea

2.13.4 Per ception or Misperception 5: The palm oil industry isnot sustainable

The palm oil sector is, on the contrary, the mastanable industry, compared to other
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vegetable oils or even other sectors. Palm oil tpteons manage the land very
efficiently, in fact, 6-10 times more efficientlizan other vegetable oil cultivation. The
life cycle of a palm oil plantation of 25-30 yearsmkes it an efficient form of carbon
sequestration, while soybean cultivation followsfoair-month cycle, and rapeseed
requires replanting once a year. This means tHat p& plantations do relatively better

in reducing GHG emissions.

2.13.5 Can Perception be measured in the Palm Oil Industry?

Perception is the subjective process of acquininmiggrpreting, and organising sensory
information. Survey questions that assess peragpte opposed to those assessing
factual knowledge, are aimed at identifying thecpsses. Perception questions differ
from other types of survey questions — behaviouractual, attitudinal, or
demographic—in that questions that measure peoreatsks respondents to provide
information on how they perceive. Broadly, reseasohperception is driven by many
different kinds of questions that assess how inldial senses and perceptions operate;
how and why individuals are susceptible to perossti or misperceptions; which
structures in the brain support perception; and heeividual perceptions acquire

meaning.

Research on the psychology of perception suggbatstlie actions of individuals are
influenced by their perceptions of the opinionsluga, and expectations of others,
including those individuals identified as importaby the respondent. This is of
particular import to survey methodologists, becaareindividual's perceptions may

influence her or his survey responses and, moreaoway be inaccurate. When this
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inaccuracy is systematic (biasing) rather than eoamd such inaccuracy has

consequences for interpreting the survey dataatelie

Including perception measures in a survey instriureaables researchers to investigate
both qualitative and quantitative empirical hypatb® by incorporating open-ended and
closed-ended measures that assess the way thendespoacquires, interprets, and
organises information, questions about the relah@s among the respondent's
perceptions, and the meaning of reported perceptidihe subjective nature of
perception, however, presents a reliability probl&ecause the survey interviewer or
researcher cannot often easily or reliably identrfyether a respondent is being truthful
or accurate in her or his reports of a subjectixpegence, it is not possible to tell
whether a particular word used to report an expedas being used to refer to the same

kind of experience reported by another respondent.

For the very first time, this study looks at thesgibility of gauging sustainability
perceptions amongst the main oil palm stakeholidekéalaysia. This was done through

a survey, engaging the stakeholders through aetlasarvey team.

2. 14 Synthesisand Evaluation of the Literature Reviewed

There is as yet no sustainability index or othempieiceal measurements for setting
sustainability requirements and the insufficientaswe@ements clearly show gaps in the
development of sustainability science, especiatly the agricultural sector. The
industry has set up its principles and criterid,thiese differ among stakeholder groups,

according to geographical location and accordintipéostakeholders’ priorities.
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For Malaysia, important sustainability criteria J@uinclude: greenhouse gas
management, good forestry programmes and effecwemunication of sustainability
efforts. However, some of these variables are tdoetheir importance and do not have

sufficient historical records for a meaningful ayss.

The on-going debate on sustainability is depicte#&igure 2.6. There are almost equal
number of journals and reports that support orrddit sustainability development in

the oil palm industry.

Ongoing Debate on Sustainability Basiron, 2012
/ Greenpeace, 2012
Aikanathan, 2010
/ Butler, et. al, 2009
. T Colchester, 2010.
Sustainability Sustainability is
.. 4 green wash 5
positive nee =), 7000 Fitzherbert, et al.,
! 2008
I Yew, 2010 UNEP, 2007
Helps the Gustomo, 2010 Mongabay.com,
environment, 2009
while its meet It’s a trade
human barrier against Lane, 2011 Wetlands
demands palm oil International,

production 2009

Source: Author, 2013

Figure 2.6 Literature Review: Resear ch Synthesis on Sustainability

2.15 Resear ch, Controversies and Gapsin Existence

The challenges in setting up a system of viabléasuebility for the oil palm industry
will not be simple, as the industry is not geam@ddrds such transparency and scrutiny
in its style of functioning. Review of journals, pats and also personal
communications with industry members have broughthfvarious controversies and

gaps. The main controversies and gaps found ager@R: 7):
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* The Roundtable Concept and Future SustainabilityuRements

» Scientific Tools and International Standards

» Lack of Data for Sustainability Challenges and Enopl Values For
Sustainability Measurement

* Understanding Tropical Biodiversity

» Biofuel Production & Trade Matters

« Economic Crisis and the Oil Palm Industry

» Carbon Trade and the Palm Oil Sector:

* Role of Perception

A new value
Sustainability P & C system for
sustainability
GHQG, etc. - |
Measurements
Perception _\ Prioritization of variables

& Perception Gauge

Transparency

Economic Variables
Environmental Variables

Social Variables

Inconsistent results

Source: Author, 2013

Figure 2.7: Literature Review: Research Gapsin Sustainability

From Figure 2.7 we can see that the inconsistgnitinfrom stakeholder perception
reviews, GHG values, and lack of data from the stdu(transparency of information)
are the major gaps for the oil palm industry'stausble development. Thereby a new
value system is encouraged by systematically pizorg important industry variables
and also with industry related perception gauged armanaged for development

purposes.
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2.15.1 The Roundtable Concept and Future Sustainability Requirements

The establishment of the roundtable has not be#owui criticism from various sectors,
especially the environmental NGOs. The main isflagged include:

a. The impact of palm oil plantation expansion loe ©rang Utan population;

b. Destruction of tropical forest for the new odlm plantation schemes in South-East
Asia,;

c. The burning and draining of large tracts of peatmp forest in Kalimantan,

Indonesia.

The RSPO has included inadequate representatiom dibpalm growers. Indonesian
grower groups quit the RSPO in 2011. There are sill®n tonnes of RSPO-certified
oil in the market, unsold (MPOC, 2012). Howevere thuestion that needs to be
answered is whether the oil palm industry can dffor fail with or without RSPO. If
sustainability is to be achieved, it has to hapipethe market sector. This means that
sustainability needs the support of market playsush as companies and producers. It
must also be reinforced by market processes, ssigitieing which reflects the social
and ecological costs of production and environmewsdues (Fairtrade Foundation,

2010).

A sustainable market depends on the interactiomvd®st three parties: companies
committed to sustainable practises, good governbagiggovernments and involvement
of civil society organisations firmly grounded incsety. When all the stakeholders in
the chain play their part, sustainable trade flmesur. Other efforts by the industry,

such as Malaysian Palm and ISPO, should be givemueagement as sustainable
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agriculture is no more an option. Similar effort®sld be promoted in the rest of the oil
palm world (Yew et al., 2010). If sustainabilityts be achieved, it has to happen in the
market sector. This means that sustainability néeelsupport of all the market players

in the supply chain.

2.15.2 Scientific Tools and | nternational Standards:

Scientific tools and standards such as ISO are ritapbin international trade because
incongruent standards can be barriers to trad@gsome organisations advantages in
certain areas of the world. Scientific tools andndrds provide clear identifiable
references that are recognised internationally emcburage fair competition in free
market economies. Standards facilitate trade throeighanced product quality and
reliability, greater interoperability and compalitlyi greater ease of maintenance and

reduced costs.

2.15.3 Lack of Data for Sustainability Challenges and Empirical Valuesfor

Sustainability Measurement

The lack of data to support the implementation alinp oil sustainability criteria is
apparent. There has been a perpetual need to heathtllenges that are faced by
growers and producers to implement practices tlilatnake the production of palm olil
economically viable and simultaneously acceptabt®o@ling to sustainability criteria.
Yet there is a sustainability index and other erogir measurements that set

sustainability requirements for the industry.

There has been a proposal for the adaptation 8fystém for Weighted Environmental

Impact Assessment in Oil Palm Production’ (APOIA-®alm) (Rodrigues et al.,

52



2010), an Assessment Tool and Integrated Indes@istainable Oil Palm Production to
define and implement social responsibility and a&uasiility benchmarks. The
document report is still at a conceptual stage tieitmethodological adaptation and the
validation field trials have been carried out fensolidation of the proposed APOIA-
Oil Palm sustainability index. The experience agdi in the development and
international negotiation of this proposed sustailitg index, dedicated to such an
important productive sector as palm oil, can bdrumsental for the environmental

management of other sectors and agriculture produce

2.15.4 Understanding Tropical Biodiversity

In the article: "Have we overstated the tropicaldoversity crisis?” Laurance (2007)
reviews whether the tropical biodiversity crisissHaeen blown out of proportion His
work is supported by the vigorous debate followagtudy by Wright and Muller-

Landau (2006) that challenges the notion of laiggdestropical extinctions, at least over
the next century. Laurance (2007) describes tbrgroversy and how the debate is
stimulating a serious examination of the causeshaoldgical consequences of future

tropical deforestation.

Of the 20 studies reviewed, seven reported higdpacies richness/diversity in

undisturbed (or the least disturbed) forest thadigturbed habitats, nine reported the
opposite trend, three reported no difference anel @ported a strong influence of
seasonality on the impacts of logging. Some of éh&tsidies may contain inherent
methodological biases resulting from the failuredatrol for sampling effects, the lack
of consideration for the spatial scale of analgsid incomplete sampling of the vertical

strata in tropical rainforests (Koh, 2007).
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Paradoxically, few historical or contemporary casstion events have actually been
recorded (Dunn et al. 2009). The current knowledfyeoextinction is derived by: (i)
considering plausible explanations for the discnegabetween predicted and observed
coextinction rates; (ii) exploring the potentialnsequences of coextinctions; (iii)
discussing the interactions and synergies betweextioction and other drivers of
species loss, particularly climate change; and éwygesting the way forward for
understanding the phenomenon of coextinction, whiely well be the most insidious

threat to global biodiversity.

2.15.5 Biofuel Production and Trade Matter

It is well acknowledged that palm oil biofuels redulifecycle GHG emissions, and
over time these biofuels will further improve thmission rate. Technical progress on
the part of Malaysia and Indonesia is well underwayen the leaps in technology that
have been made in the field and government inmeatito promote the sector. The
pathways (methodologies) that were set forth in U@ Europe to determine values
for palm oil as renewable fuels in both the land akange and mill operations are in
guestion, as the assumptions made create gapshangar 2020 projections by the
importers are also unreal. Also, there is doubleanting in emissions values as the
methodology used accounts for GHG emission of thpatm fruit bunch at plantation

level and accounts for it again at the processngll
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The most used indicators to measure the sustaiyabil biofuels are: Life Cycle
Energy Balance, quantity of fossil energy substduper hectare, co-product energy
allocation, life cycle carbon balance and changesoil utilisation. All these indicators
for palm oil need to be correctly worked out and based on other produce. Existing
assessment tools, such as Life Cycle Assessmemt)(afd Integrated Environmental
Assessment, have their advantages and disadvardadethe main constraints related
to these assessment tools are the lack of relddike and their effectiveness because of

the gaps in the assumptions used (Silva, et. @12

The need to be consistent with other reputable worke in the palm oil sector cannot
be overemphasised as it will only help in estalnighemission values and build the
science. Work from RSPO, ISCC, MPOB and ISPO arecredible reputation
supporting more than 80% market share of the palmndustry in research and
development. In conclusion, palm oil biofuels progis and importing nations need to
concur on the methodology used for establishingssiom rates for palm oil biofuels,
with fair trade terms that are needed to proteeteghvironment and betterment of all

mankind. The main areas of concerns are:

Methodologies: The pathways (methodologies) that were set forttetermine values
for palm oil as renewable fuels in both the land akange and mill operations are in

guestion, as the assumptions made create gaps;

Import barriers. Emission values used need consistency, and refaete reputable
work undertaken by the industry experts, and notventing of the wheel by non-

industry players.

Emission Values. The year 2020 projections are unreal, with doudteounting

occurring in emissions values.
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2.15.6 The Economic Crisisand the Oil Palm Industry

The Global Financial Crisis, which had been brewrga while, really started to show
its effects in the middle of 2007 and into 2008 &ndonsidered by many economists to
be the worst financial crisis since the Great Dggion of the 1930s. The Global
Financial Crisis accelerated the shift in the ecoicobalance of power from West to
East. ASEAN and its commodity sectors owed its vecp to the stimulus-fuelled
sustained growth of China, and to the growing ingooee of India in the regional

economy.

Oil palm being a perennial crop does not responigkfyuto market variations or
volatility. Producing nations, like Malaysia andlbnesia, to prevent a further plunge of
the CPO price, strategically moved into more dovaash activities within their
countries, reducing export volumes. Major buyingiores like China, India and
Pakistan on the other hand, increased their puechatume, as CPO prices were
cheaper than other vegetable oils in the commadityket. Reactions from both the
palm oil producers and buyers have since furthbaeoed and diversified the palm oil
industry, with the market progression showing vaeative overtures. This creativity in
the industry is necessary to keep it robust, amdtfto be the leading players in the

edible food market.

2.15.7 Carbon Trade and the Palm Oil Sector

International organisations have begun to pin thepes of reform on the creation of a
global market in carbon to curb deforestation, altfh whether this will help or harm

indigenous peoples is a matter of debate. Indewetiialicalculations based on current
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prices in the voluntary carbon trading market ssgdgleat market-based payments for
Reduction in Emissions from Deforestation and Robesgradation will not be enough
by themselves to make economies based on mairganaitural forests competitive with
oil palm (Colchester, 2010). The carbon pay-ofthe palm oil industry has yet to be
defined, and the industry needs to work hard tabdish this equation, for it to be as

lucrative as it has been painted to be.

Challenges in setting up a system of viable cadyedits for the oil palm industry will
not be simple, as the industry is not geared tosvauth transparency and scrutiny in its
style of functioning. Some specific challengesasdollows:

a. No perceived need: The fact that carbon credithigisector have not yet been

developed, despite being possible for more thanydérs, implies that the
industry has not seen the need to do so yet. Geareh does show that this may
change in the coming years.

b. Complexities: Essentially the oil palm industry med developed its cultivation
methods significantly (estimates are that yield Ipectare can still double). In
comparison to a simple mode of farming, the settipg@f rigorous methodology
and metrics will be a significant challenge to thedustry, and will require
change agents/education/mind-set change.

c. Involvement of Non-governmental Organisations (NE&Qsith the palm oil

sector under severe criticism from NGOs/organisatio the West, it is relevant
to ask whether carbon credit efforts will receiicus scrutiny and have to
face higher-than-normal tests to prove its legitiyna

d. Unknown factors vet to arise from further reseaiidte risk factors identified so

far, and possible obstacles that might be encoeditare only indicative of

future challenges that may arise from further regea
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e. Carbon pay-off in the Palm Oil Industry: Meanwhileuch of the recent

investment in new palm plantations for biofuel Heeen part-funded through
carbon credit projects through the Clean Develogriviethanism; however the
reputational risk associated with unsustainablengallntations in Indonesia has

now made many funds wary of investing there.

2.15.8 Role of Perception

Perception has been used as an instrumental todhensetting of sustainability
principles& criteria in the last decade. Howevére perceptions of each stakeholder

varies, and more so from non-producing nationscamsumers.

Palm olil industry stakeholders regard differenuéss as important for their groups.
Hence there are perception gaps among the stalehpttius creating different priority
requirements. The perception also has implicatfonsustainability requirements and
priorities adopted by stakeholder groups. For,lumdiv sustainability is just based on
principles and criteria designed by some stakemattembers. The perception for the
growers and traders/manufacturers’ stated behawaodrperception does not tally with
the views of NGOs, media, literature and third igartThere are also differences in the

perception of Malaysian, Asian and EU/American staiders.

There is a need for the stakeholders to underdtandeed for sustainability and each
other’'s views. However, sustainable criteria areb&o managed with scientific and
economic tools, guided by good empirical measurésnesind perception needs to

managed and not used for inconsistent criteri@guirement setting.
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2.9 Questionsfor Further Research

Based on all the review work, it is evident that tbllowing questions stand out as the

need to be addressed and this dissertation slcal$ fon them:

1. Can oil palm plantations in Malaysia be made soatde?
Q Is oil palm sustainability driven by perception?

U Does perception play a major role is sustainabtera setting?

2. How does productivity map with sustainability?
O Can we measure sustainable growth?

O What are the major variables in these three séttors

3. How do we incorporate social, economic and emwvirental values into sustainable
practices of the industry?
Q0 Can all the values from social, economic and emwitental variables be
standardised and used by all decision makers tahgebest output form their

land management practices within their industry?

2.10 Conclusions

This study aims to address gaps and issues pagdimithe oil palm plantation industry.
However, the boundaries of this study are limitad do not include political or moral

issues. Here, to go forward, the focus will include
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a. Priority issues with regards to land managemetteanpalm oil industry, so as to
lay a scientific foundation to meet sustainabitiballenges and address gaps and
controversies in this industry, and recommend ssiolutions;

b. Explore stakeholder perceptions and the realitynainaging oil palm as an
agricultural crop for sustainability; and

c. Overlay environmental, social and economic deteamiisyvariables to develop

sustainable management.
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