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environmental impacts of operations, supply chains, products and financial assets. By putting a

monetary value on pollution and resource use, we integrate natural capital into business and

investment decisions.

With offices in Europe, the US and Asia, Trucost works with businesses worldwide to increase revenues,
improve communications, meet marketplace expectations and comply with regulatory requirements.
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@l t dzS a Itpkintipabobjéctivedis to mainstream the values of biodiversity and ecosystem services

into decisionmaking at all levels. It aims to achieve this goal by following a structured approach to
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biodiversity, demonstrate their values in economic terms and, where appropriate, capture those values
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GLOSSARY

TERM
Natural capital

Social capital

Human capital

Visible benefits
Visible costs

Hidden benefits

Hidden costs

Environmental
costs/benefits
Social costs/benefits

Externalities

IMPROVING BUSINESBCISION MAKING:
Valuing the Hidden Costs of Production in the Palm Oil Sector

DEFINITION

The stock of renewable and nonrenewable natural resources (e.g.,
plants, animals, air, water, soils, minerals) that combine to yield a

flow of benefits to peopleboth directly and indirectly @&tural Capital
Coalition 2016). Natural capital is frequently valued in terms of impacts o
society, such as human health

Social capital refers to the value inherent in relationshipd aetworks
amongst people and institutions that enables society to function more
effectively. An example of an impact on social capital is land dispossess
and associated land conflicts

Human capital refers to people and their ability te économically
productive. Education, training and health care can help increase humai
capital. In this study, human capital impacts have a direct effect on the
health and welfare of people workingli KS LINB RdzO0G Q& @I
underpayment and oagational health & safety. Polluting air emissions,
while valued by their impact on human health, are considered an impact
natural capital

Economically visible positiflows/impactssuch aemployment wages
Economically visible negatiflews/impactssuch as carbon marketghich
put a monetary price ogreenhouse ga€GHG)ollution

Economically invisiblgows/impacts of agriculture and food system, both
positive and negative, include thosa water quality, air emissions, and
food safety Hidden costs and benefits are rarely captured by convention
economic analyses that usually value goods amdiges that have a market
price (also referred to as positive externalitieBkamples of hiddebenefits
includeaesthetic appreciation of a managed agricultural landscape, leist
and recreation within such landscapes in the form of agwarism, or
cultural identity arising from the cultivation of and consumption of local
farming produce (TEEB)15)

Economically invisiblgows/impacts of agriculture and food system, both
positive and negative, include those on water quality, air emissions, and
food safety. These hidden costs and benefits are rarely captured by
conventional economianalyses that usually value goods and services th
have a market pricéalso referred to as negative externalities). Examples
hidden costs includbealth impacts arising from agi@hemicals and
nutrient run-off from farmland affecting the quality ofdbhing water, which
in turn impacts on the leisure and recreation opportunit@&EEB, 2015)
Environmental costs/benefits is a term used for visible or hidden
costs/benefits when referring to the effect they have on naturaglit
Social costs/benefits is a term used for visible or hidden costs/benefits v
referring to the direct or indirect effect they have on society. This include
all direct and indirect effects of human and social capital impautisraost
indirect effects of natural capital impacts

An externality arises when the actions of one economic agent in society
impose costs or benefits on other agent(s) in society, and these costs ot
benefits are not fully compensated for attilis do not factor into that

I 3 Sy i QamaRiSg@TUERB) 2045). External costs and benefits are c:
respectively negative and positive externalities
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Internalization of A range of drivers that can lead to privatization of the external cost to th

externalities creator e.g. carbon taxes leading to additional cost to companies releasi
greenhouse gasd&HGS)

Ecosystem Adynamic complex of plant, animal and migygganism communitieand

their non-living environment interacting as a functional unit (TEEB, 2015
Ecosystem services  The direct and indirect contributions of ecosystems to humanveihg:
Wt NEJAAAZ2YAY I Q abh@dtianal amiatsrd ard S NX
energetic outputdrom living systems
f wwS3Adz FGAy3I YR al Ay i&lyhe wagsSQ
which living organisms can mediate or moderate the ambient
environment that affects human performance
W/ dzf GdzNI f Q S CaRthedndnin&erial, arfl Ndthia
non-O2y adzy LJAA @ST 2dziLidzia 27
physical and mental states

Ecoagrifood systems A collective term encompassing the vast and interacting complex of

complex ecosystems, agricultural lands, pastures, fisheries, labour, infrastructure
technology, policies, culture, traditions, and institutions (including marke
that are variously involved in gwing, processing, distributing and
consuming food (TEEB, 2015)

Valuation, economic  The process of estimating a value for a particular good or service in a ce
context (in monetary or nomonetary terms) (TEEB, 2015)

Natural/human/social A process of translating physical measures in terms of metric tons of air

capital accainting pollutants emitted, or cubic meters of water used, into a monetary figure
expressing the damage caused to the environment and sod\dsp. known
as monetary valuatiorgr moretization

Human capital return The human capital return on investmefii CROI) measures the human

on investment capital benefits created (or human capital costs reduced) relative to the
financial resources invested.ist defined as the difference betwegie
financial investment of an intervention and tivcrease in human capital
benefits (orreduction in human capital cogtsaused by the intervention,
divided by the financial investment of the intervention

(0p)] =]
O »
N 0x
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EXECUTIVESUMMARY

Thisreport demonstrates how naturadnd humarcapitalaccounting can be used tonderstand and
reduce theenvironmentalandhumanimpact costs of palm oil productioft.was commissioned by TEEB
aspart of a series of studies for iegyricultureand food (TEEBA&ood)project.

Paimoilisi KS ¢ 2 NI RQ&a Y2 a i widady s in thd fods @Sdhal éafe Sheghikals &nd
energy sectors. Over 56 millidonnes of palm oil was consumed in 2013 dhid is expected to

doubleby 2050. Its ppularity is due td_J f Y highprodRctivity, lonmarket price and versatility
compared to othewvegetable oilsTwo types of palm odre produced¢ crudepalm oil from the fruit of

the plant and palm kernel oil from its seedvhich are used diffematly. While palm oil is naturally very
stable and suitable for cooking, palm kernel oil contains almost double the amount of saturated fats and
lower levels of carotenoids which makes it usefulimeking soaps, cosmetics and detergents

However the rapidgrowth ofpalm oilproduction in some countries is haviegrious environmental
andsocialimpact costglue tocarbon dioxide emissions and air pollution from using fireléar
rainforest and peatlandor new plantationsyater pollutionand harm to heklih from applying
fertilizersand pesticides to crops, methane released from palm oil mill effluent processing fadgitids
property rights violations during land expansion and substandard wages and working conditions

Theroot cause of these problenis thatthe agriculturesectoris too often considered in isolation from
the societythat it feeds and theenvironmentthat supports it. Insteadbusiness and societyeed to
shift their thinking towards a systerdsased approackwhichrecognizes the reality that agriculture,
society and the environment are all connected. Natawad humancapital accountingire used to reveal
thesemutual interdependenciesin so doing, it is possible to highlight outcomes that both improve
human livdihoods and also reduce impacts and dependencies on ecosystems and biodiversity

Natural capital refers to the resources and services provided by nature such as clean air and water,
healthy soil and a stable climatduman capital refers to people and thaibility to be economically
productive.Companiesincluding farmersin the agricultural sector depend on natuaid human

capital to support their business activities, so that they can grow crops and raise livéstookver,
naturaland humancapitalare often undervalued in the market, leading to their unsustainable arse
increasing degradation. Natural and human capital accourt@mmgputa monetary value on these
resources and services, as well as ondamage done to thenso thatpolicymakers ad businesses

can integratell K S énatuddiaBdéhumarcapitalcosts and benefits into decision making

In this way, companies and investors can use naamdlhumancapital accountingo better
understand the risks they face as a resulen¥ironmenal and socialmpact costsThese risks stem
from stricter regulatiordriving higher compliance costshanging consumer demareading to a loss of

L In environmental economics and the Natural Capital Protocol (Natural Capital Coalition, 200&lipn can
extend beyond montization to include qualitative, quantitative, and monetary approaches, or a combination of
these.
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market shareandreputational damageeducing share prices.or example, public concern over
deforestation could cause customers to switch to certified sustainable palm oil or palireeil
products. Tougher regulatiorf burning to clear land for new plantatioms requiring legal minimum
wagescould lead to large fines.

By incorporating naturadnd humanrcapital accounting into their businesses, compargrd investors
canreducethese risksas well as take advantage of opportunities from more sustainable products and
production processes. Policymakers too can use naamdlhumancapital accounting whedesigning
regulations or economic instruments sress test the effect of those dhe environment and social
well-being.

Thisresearch is organizdad two parts.First, a materiality assessmeguantifies and monetizes
selection of materiahatural capitaimpacts of palm oil acrogke 11 leading producecountries. This is
followed by a case study thguantifies and monetizesatural capital impactsin more detailin
Indonesia, the largest palm oil producand also quantifies and monetiza selection of human capital
impacts A scenario analysibustrateshow naturaland humancapital accountingan be used in
Indonesia tocompare a selectio of alternativetechniques for growing palm oithich may lower impact
costs.

The scope of theesearch is limited to palm oil production aitd supply chain for inputs such as

fertilizers and pesticides. This approach was chaa#rer than a full value chain assessmbatause

this is where most natural capital impact costs occur. It does natdecdownstreamactivitiessuch as
transportation,product manufacturing, consumption and end of uBer the same reason, tretudy

also focuses on assessing tieuraland humarcapitalcosts of palm oil productiorlhe natural and

human capital benefit of palm oil production do not fall within the scope of thisstuty® 9 . | INRA C2 2 RQ2
universalValuation Framework helgsdace this scope in context by illustratiagull value chain from

production to disposal assessing the cost as well as the besigditof the equatiofTEEBAgriFood,

2016)

FIGURE 0.IFEEBAGRIFOOD VALUATION FRAMEWORK

Value-Chain Stages Production Processing and Distribution Consumption
(and associated waste) (and associated waste) (and associated waste)
Visible and Infrastructure F: I Food and Industry/Household/
i s e B

Captured by System of National Accounts [SHA)
(Profits, Wages, Taxes net of Subsidies, etc.)

Provisiening (Materials, Energy, etc.) [ [

Regulation and maintenance
(Soil, Water, Habitat for biodiversity, ete.)

Cultural (Heritage, Recreation, etc.)

Health [Mutrition, Diseases, Antibiatic resistance, elc.)

|

|

Pollution (Nitrates, Pesticides, Heavy metals, etc.) |
Emisions (€0, 0, ) | CC_ I C I

|

l

Risks and uncertainties (Resilience, Health, etc.)

Countries included in theateriality assessmerare Indonesia, Malaysia, Thailand, Nigeria, Colombia,

10
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Papua New GuineGuatemald | 2 Y RdzNJ & 3 / snd Shin&Thd nigthddddgysfollowsidbly A |
the research involves identifying the main naturapital impactcostsof palm oil

productionand measuring them in physical terms sucht@snesof greenhouse ga&GGHGemissions.

They are then converted into monetavalues or natural capital cost.similar strategy is applied for

the measurement of the human capital costs in the case study.

MATERIALITY ASSESSMERESULTS

The results show that palm oil productiomthe 11 countries assesséds a natural capitadost of
$43billion per year compared to theommaodity's annual value of $50b0f thiscost,crudepalm oil
accounts for $37.5bn while palm kernel oil accounts for $Hhtonesia has by far the biggest share of
the total natural capitatost at 66%, while Malaysia is second at 26%.

Overall, producing onwnne of crudepalm oil(CPOhas anatural capital cost of $79@hile

onetonne of palm kernel oil costs $89i 2013 If these costs were added to the weighted average
market price of $837 per tonne of palm oil in 2013, the overall cost per tonne would almost double. The
natural capitalntensity of palm oil production varies widely between countries, which may have
implications for siting palm oil operians or sourcing palm oil (se@&re0.1).

FIGURE 0:Z0OTAL NATURAL CAPITAL COST AND INTENSITY

30,000 1,000

900

25,000

800
700
20,000
600
15,000 500
400
10,000
300
200
5,000
100
| N [ — - .
Nigeria

Million USS 2014
USS 2014 per tonne

Papua
Thailand New  Colombla Honduras  Brazl Guatemala China
Guinea

Indonesia  Malaysia

Palm kernel oil 3,504 1,259 147 58 38 30 24 13 14 8 7
- Palm oil 24,385 9,934 995 788 406 355 258 105 102 91 69

Average palm oil intensity (US$ per tonne) 950 475 691 439 674 394 628 270 316 21 280
—— Weighted average producer price (US$ per tonne palm oil) 837 837 837 837 837 837 837 837 837 837 837

¢tKS O2ail 27 Ly R 2yiSdiver b@the ldrde 6i2¢ of 2shpfoduatignRaddits high natural
capital intensity. The total natural capital cost of palm oil production in Indonesia is almost $28bn while
its natural capital intensity is $950 pemne. Lanause change is the biggesingle impact in Indonesia,
mostly due toGHGemissions from peatland drainage and clearing rainforest.

Palm oil production in Malaysia has much lower natural capital intensity than Indonesia due to the
lower cost of land conversion. Only 12% of MalaysQ& LJ I yil GA2ya FNB LX FyaGaSR
forested land.

Climate change due t8HGemissionsrom palm oil production, mostly as a result of lanske changeis

11
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responsible foB9% of the natural capital copertonne of palm oil. The use of félizers is responsible
for 22% of the cost. Palm oil mill effluectintributes12%of the cost, largely as a result of the climate
change impacts of methane emissiofieimpacts ofpesticidescontributes3%of the cost
pertonne. The upstream impactsdm manufacturing fertilizers, pesticides and other raw material
inputs are resposible for3% of the cosfsee kgure0.2).

FIGURB.3: INTENSITY PER TONNE SPLIT BY PRACTICES AND IMPACT TYPE

500
450

400

100
i .
- — —
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INDONESIAN CASE STUDRESULTS

The case study on Indonesihows how naturaand humarcapital accounting can be used to
assesalternative palm oil production practiceékat reduce theimpactcostsof the sector.These costs

can be compared to the financial costs of firacticesto inform decisions over which to implement.
Thecase study illustrates this approach by focusing on three practices with the largest natural capital
costs and two practices with substantial expected human capital .dasi$ selection and clearing,
fertilizer application,and palm oil mill effluent remediatioras well asvages and occupational health

and safetyThe researcldoesnot attempt to assess an exhaustive range of practices, but to illustrate
the usefulness of natural and human capital accountingraassessment tool.

FIGURE.@: LIFE CYCLE STAGE AND PRACTICE SCOPE FOR THE INDONESIA CASE STUDY
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The results show that converting primary forest on peat soil using burning techniques has highest
natural capital cost due to GHG emissions and air polléition average, burning a hectare of primary

forest on peat soil releases 29 grams of pollutants to air; a hectare of primary forest on mineral soil
releases 28 grams; and a hectare of disturbed forest on mineral soil releases 13 grams. At the other end
of the spectrum ofanalyzedscenarios, converting grassland and alredisturbed forest using

mechanical means yields a natural capital benefit as the palm oil plantation sequesters more carbon
than the previous land uselhe results also show that convegi forest or peatland by burning appears

less financially costly than mechanical means, but entailglzehnatural capital cost (see Figure 0.3).

FIGURE 6: NATURAL AND FINANCIAL CAPITAL COSTS OF LAND CLEARING TEBCHRIIQUES
LIFETIME OF PLANTATION
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Natural capital cost (US$ per tonne palm oil)

Ower the lifetime of the plantation, sing an optimized mix afrganic fertilizer containing pruned palm
oil fronds, emptyfruit bunches(EFBsand palm oil mill effluenfPOMEYXombined with chemical
fertilizers has the lowest natural capital cost$dt,640per tonne palm oilcompared td$3,080 per
tonne palm oilwhere chemical fertilizer use is not optimiz&the gtimizationscenarioalso has the

2 Other ecosystem servicesmeered by natural ecosystems, and lost through land conversion, as well as other
impacts of air pollution, are excluded from the scope of this study.
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lowest financial cost due to the lower quantity of fertilizer.

Installing methane capture equipment omlm oil mill effluen{POME}reatment processes to
generate energy is also identified as best practice to reduce natural capital costs. It also results in a 17%
financial cost saving due wmhypotheticakale ofcarboncredits.

The results also shothat underpayment and occupational health impacts havetal human capital
cost of $592 per fullime employee, or $34 paonne of palm oil and $53 peonne of palm kernel oil.
If plantation owners paid a living wage to casual workers htln@ancapitalcost of underpayment
would bereduced to zerowhile plantations remain profitable with margins redogfrom 28% to
24%.Thehuman capitateturn on investmentor this intervention $ 11% which means that the
decrease in human capital costs is highemtliae decrease in the net cash flow of the plantation

Wearing personal protective equipme(PPEjeducesinstances of pesticide poisoning, cutting the

human capitatostof occupational healtlby 6%. Thédumancapitalreturn on investmentor this

intervention is130%.As these results do not take into account positive effects of improved labor
conditions on net cash flow or projected financial losses due to reputational and other risks, they should
not be considered as a complete finandiakiness case analysis for these interventions, but as a means
to include human capital costs in business decision making.

HGURE 0.®IRECT EFFECT OF INTERVENTIONS ON HUMAN CAPITAL COSTS AND NET CASH FLOW O
A PLANTATION

Human capital costs (US$/tonne refined palm oil)
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Baseline scenario Paying living wagedncreasing use of PPE Recommended
practice scenario

3The change in net cash flow of a plantation represents the net financial investment needed to implement
interventions. It not only includes increased labour costs (due to the payment of living wages) and purchasing
costs of PPE, but also a change in interests paid on debts, taxes and depreciation.
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Net cash flow (US$/tonne refined palm oil)

$140
$120
$100
$80
$60
$40
$20
$0

Baseline scenario Paying living wagebcreasing use of PPERecommended
practice scenario

Thisresearch makes a sesd of recommendations for businegimancial institutionsand policymakers,
as well as identjfing areas for further research.

RECOMMENDATIONSFOR BUSINESS

1 Companiesn the palm oil production sect@hould consider the use of natural and human
capitalaccounting to assess the risks to their businesses posed by the environmental and social
impacts of palm oil productiorizactors such as tougher regulation and enforcement, changing
consumer demand and reputational damage risk could force companies tin@ayatural and
human capital costs of palm oil production, threatening future revenues.

1 Investors and banks aavised to assess their exposure to the natarad humancapital costs
of the palm oil sector in their equity portfolios and loan books. ifiternalization of natural
and humancapital costs could affect shareholder value and the ability of companies to repay
loans.Investors and banks should engage with palm oil compahashavethe highestatural
and humarcapital costdo assess what #y are doing taninimize the risks to their business.

1 This research has demonstrated the applicability of natural and human capital accounting to
decision making by revealing the hidden costs of production in the palm oil sector and
shortlisting priority ost areas for businesses to focus &or example, on the natural capital
side it hasdentified the growing and milling practices having the highest impact: land use
change and the associated carbon emissions contributing 89% to the cost of one toraimof p
oil; fertilizer application contributes 22% (with 67% frddHGs25% from toxic substances to
freshwater environment, and 8% from toxic substances to human health) and the management
of palm oil mill effluent emissions (POME) which is the third mastiycpractice in terms of
environmental cost, contributing 12% of total costs, due to methane emissions contributing to
climate changeOn the social side it hdsund that on average underpaymeaof workersis a
larger issue in the sectdhen occupationdaccidentswith human capital costs of the former
being twice the size of the lattefheresearchshowed thatunderpayment is predominantly an
issue forcasual workesandthat the human capital cost of occupational accidents is mainly
driven by &tal accidentsand cases of acutpesticide poisoning

1 Furthermore, ompanies should consider implementing besactices fopalm
productionto improveoverallperformance and reduce naturahd humarcapital costs. Palm
oil producers could use naturahd humanrcapital accounting to assess a range of alternative
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practices to see which would have the greatest benefit for their operations.

1 This research has also demonstrated the applicability of natural and human capital accounting
to decision making brevealing the potential of an array of interventions to manage the above
costs and their required investments. For example, analysis has revealed that using an
optimized mix of organic fertilizer containing pruned palm oil fronds, empty fruit bunches and
palm oil mill effluent combined with chemical fertilizers has the lowest natural capital cost and
also the lowest financial cost due to the lower quantity of fertilizer needed. On the social side, it
has revealed thaf iplantation owners paid a living wado casual workers, the human capital
cost of underpayment would be reduced to zendile plantations remain profitable with
margins reducing from 28% to 24Pawrchasing morpersonal protective equipment to reduce
instances of pesticide poisonimgas faind to cause a large reduction in human capital costs
compared to theequiredfinancial costtranslating ira human capital return on investment of
130%.

RECOMMENDATIONSFOR POLICY

1 Policymakers shouliitroduce measures to internalize the natueaid hunman capital costs of
palm oil production to create incentives for companies to improve performance. Such measures
could take the form of environmentaind sociataxes, regulations, or voluntary agreements.
Naturaland humarcapital accounting could be uséaldevise these measures.

9 Policymakers should bring together companies, investors, campaign groups, academics and
consultancies to create faamework fornaturaland humarcapital valuation and integrated
accounting. Such a framework is important to ergsconsistent measurement of naturahd
humancapital. The Natural Capital Coalition, whidscreated a Protocol and supporting
sector guidance for natural capital accounting, provides an important md&elral Capital
Coalition, 2016)

9 Furtherresearch should be conducted:to

0 Measure qualitatively and quantitativetile natural and human capital benefits of palm
oil production

0 Measure qualitatively and quantitativethie positive and negative natural and human
capital effects downstrearfrom pam oil productionshouldalso be carried out

0 Measure the complete financial, natural and human capital costs and benefits of
alternative production practices and other interventions. This should also consider how
the investment costs of implementing thesgeasures could be financed and shared
along the supply chain

0 Monetize operational, marketing and product risks, as well as legal, regulatory,
reputational and financial risks associated with natural and human capital costs.
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READEROS GUI DE

1. Thelntroduction will first describe consumption and production trends, followed by an
introduction of the TEEB e@agrifood system framework. This is the major framework used in
this study to assess all negative relations between palm oil production systems omuotheid
the human (economic & social) system and ecosystems and biodiversity on the other hand

2. TheScope and Methodologhighlights the overarching ainad objective®f this analysis, as
well as the main activities included within the scope, followedibyntroduction to the
framework for assessmenthe high-level approach used in this study to quantify and value the
impacts and dependencies of palm oil production systems.

3. TheMateriality Assessmensection calculatethe costsof palm oil and palm keet oll
production in the top eleven producing countries. The country with the highest total natural
capital cost is identified, as well as practices thattdbate the most to these costIhese form
the basis for the subsequent section

4. TheCase Studyn Indonesia focuses diive practices and assesses the natyraimanand
financial cost implications gfossible interventionsPractices include land conversioertilizer
application, methane capture from palm oil effluent ponds, wages and occupatiea#th and
safety practices. Each section provides a description of the prevalent praussble
interventions a quantification and valuation of naturat humanand financial implications, and
an assessmertf the main barrierand opportunitiefor change.

5. TheRecommendationssection concludes the report with recommendations for business,
investors and policy makers and suggested future research.
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INTRODUCTION

BACKGROUND, AIMS AND OBJECTIVESOF STUDY

The Economics of EcosystemBi&diversity (TEEB) is a global initiafiveé Odza SR 2y WYl {Ay3 VY
@ t dzS a. ltephinkipabobjétive is to mainstream the values of biodiversity and ecosystem services

into decisionmaking at all leveléTEEB, 2015The TEEB study égriculture and Food (TEEB#&@o0J

aims at capturing the values of ecosystems and biodiversity across different agricultural systems where

a variety of management practiseare used. It takes into account the visible values of ecosystems and
biodiversity as they are captured in the price tags of food, as well as the invisitdeaoosbenefits of

food systems, such dle provisioning of clean water and air (a positiveuedland the polluting of

water and air (a negative value).

At the heart of the study is the question: are we paying the correct price for our food? Answering this

guestion involves capturing the complexity of food systems, looking at the positive antiveega

impacts, andanalyzinghe visible and invisible inteelations with nature and society. Contrary to

WidzG G Ay 3 + LINRAOS 2y yIGdz2NBQ> a a2yYS KIFg@gS 02y Fdza$s
implicit values of the services that nature provides at zero or closertwraarketcost.

As input for the TEEgriFood study, TEEBas commissioned a series of exploratory studies that
attempt to populate the TEEBABood framework: livestock (dairy, poultry and beef production); rice;
palm oil; inland fisheries; agiforestry, and maiz€ TEEB, 2015¥ his reportstudiespalm oil production
practiceswith a goal to improvédusinessiecision makingvith implications for all stages of thale
chain It does so byghowcasingnteractions between palm ofiroductionand ecosystenservices, and
their value to societyUltimately it demonstrateow naturat and humar? capital accounting analysis
can be usedby businesset underpin improved environmental and social sustainabititthe sector

Natural and social costs from econanproduction systemean only be assessedhere data is available
and of sufficient quality. Ipracticemanytimesdata quality is lowor nonexistent Owing to this
limitation, this study should be understood as an example of how this type of analysizeassed.

Specifici (i SLI& G+ 18y (2 FOKASOS (KS addReQa FAYa AyOt dzf

1 Anatural capitacountry levelmateriality assessmemhappingthe negative externalities of
palm oilproduction systemsindtheir supply chain

4 The stock of renewable and nonrenewable natural resouregs,(plants, animals, air, water, soils, minerals) that
combine to yield a flow of benefits to people, both directly andirectly (Natural Capital Coalitiqr2016). Natural
capital isfrequentlyvalued in terms of impacts asociety, such as human helalt

5Human capital refers to people and their ability to be economically productive. Education, training and health
care can help increase human capital. The social costs in scope of thig stodigrpayment and occupational
health ¢ should as such be ckified under human capitaLand dispossessi@while not in scope& can be

classified under social capital, as it has an effect on the relationships and networks amongst people and
institutions that enables societies to function more effectively
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1 A case study on Indone8iereating an industry aggregated natueadd human capital account,
using secondary data on the current state of palm oil praidc

1 Scenario analysis that assesses the natunamanand financial capitatet present value (NPV)
associated witlpossibleinterventions that can be undertaken tptimizepalm oil production
in IndonesiaThis analysis follows a practibased approach, whidimcuseson selected
practices and choices that growers have to do at each stage of the palm oil production life cycle,
and assesses alternatives from a natural, human and financial capital standpoint.

In this study two ypes of approaches are combineiglobalassessment for the natural capitdstsof

palm oil productiorhighlights thekey natural capital aspects aggographical hotspot#\ regional
assessment theanalyses specific kinds of palm oil practices in their geographical andesmziomic
context. While the first approach allows a broad geographical coverage and identifies hotspots but also
the costsof the sector worldwide, the latter enables the comparison of specific farming systems and the
incorporation of regiorspecific nuances.

The primary audience of this studye agribusinesses and businesses buying palm oil from their
suppliers. The secalary audience are other decisianakers such aisivestors andjovernments of
palm oil producing and consuming countries that could benefit from using naturdi@ndncapital
accounting techniques in the setting ioivestment appraisal techniques megultory frameworks to
encourage corporate action.

THE PALM OIL SECTOR

2 A0K 20SN) pc YAftftAz2y (2yySa O2yadzySR Ay uHnamoX LI f§
followed by soybean, rapeseed and sunflowel(8ime Darby, 2014Palm oil consumptiorsiexpected

to continue to grow as demand for vegetable oil is forecast to double over the next 40 years for use in

food, cosmetics and biofuelg-airhurst & McLaughlin, 200€onsumption in Europe alone is up 365%

since 2006. Indonesia and Malaysia are ldwgest producers, contributing 49% and 35% of total

production respectively in 201FaoStat, 2013)

The popularity of palm oil is mostly due to its relatively loarketprice and versatility compared to
other vegetablails (Sime Darby, 2014pn aveage, one hectare of oil palms will yield almost 4 metric
tons of oil, which is almost 10 times the amount produced by a hectare of soy, and seven times the
production of rapeseed. While accounting for 32% of total global production of oils and fats in 2012
(including animal sources), oil palms occupied only 5.5% of oilseed croflia€& World Bank, 2011).
At the same time, it is highly sought after in food production as one of the few naturally saturated
vegetable oils, making it solid at room temperawand giving it a long shelf liflay-Tobin, et al.,
2012).

Businessevolved inpalm oilsector range from smatiroducers to large verticalintegrated
multinationals as well as processors and manufacturers of finished products using pgForaist

61n 29, Indonesia was ranked by the World Bank as the {hirgest greenhouse gas emitter globally due to high

levels of deforestation and conversion of carbach peatlands, most of which was undertaken to expand palm oil

production

"The human capital acaat has a smaller scope than the natural capital account and was only calculated for the
Indonesia case study analysis
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Heroes, 2015)Supporting businesses include raw material suppliers, traders and transport companies.
The palm oil production chain is complex and supplies several industries including food, personal care,
chemicals and energyin the context oproductionsystems a distinction is often made between

holding types such asmallholdersstate plantations angbrivate plantations.

In Indonesia and Malaysia for example, smallholdgngidallydefined as holders with less than 50)ha
account for 3545% of palm oil production while in Latin America and Africa, the majority of producers
are smallholder¢SPOTT, 2015$mallholding systems are often characterized by lower level of inputs
and lower yieldsln a recentreport the IFU investigated the acuthallenges faced by smallholder
farmersg those controlling 50 ha or less of cultivated lands compared to their larger counterparts
(IFC & World Bank, 2011§ome the main differences are classified below.

TABLE 2.8: PALUIL PRODUCTION BY GROWER(BUPARTO, 2009)

SMALLHOLDERS | GOVERNMENT PRIVATE
PLANTATIONS PLANTATIONS
Areas (x1,000 ha) | 2,903 697 3,497
% 41% 10% 49%
Yield (kg/ha) 2,523 4,165 3,846

1 Independent smallholders are often less productive; stutieege identified elements of
AYSTFAOASYOe GKIG AyOtdzZRS YIAYUOUlFlAyAyad 2fR 2Af
quality) seedlings, applying insufficient amounts of fertilizer, harvesting unripe fresh fruits
bunches (FFBs), and not having strongadatinagement systems

1 Indonesia has seen particular challenges with smallholder land titling, as well as with troubling
environmental practices such as burning for land clearing.

1 Smallholder productivity is on average significantly lower than plantation&igure 30 depicts,
in 2008 smallholders in Indonesia averaged a yield 34% lower than private plantations, and 39%
below government plantation production (Suharto, 2009).

Palm oil production generates a range of positive economic, social and environrbenéits to
different stakeholders. It constitutes a potential source of employment for local communities and
revenue for smallholders. It has a number of advantages that make it one of the most potentially
sustainable options for producing vegetable @ilhen wellmanaged, plantations can also store carbon
and contribute to climate regulation, as well as support a wide range of species and enhance
biodiversity.

2 KAfS GKS ONRLIQa LIR2aAiGAGS SO2y2YAO: &2Giuatbon ' yR Sy

is often suboptimaland resulting irwidespread environmental and social damager example,he

rapid growthin demandhas driven investment itargeparcels of land in equatorial regions across the

globe where oil palms thrive. For the most part, the only undevelapattcheapland in these regions is
occupied by carbomich rainforess. Negative impacts from the deforestation of biodiverse and carbon
rich primary forests and peatlands include
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1 Greenhouse gas (GHG) emissiatesforestation is the leading cause globalgcounting for
roughly 15% of global totals, more th#re operational impacts cdgriculture, manufacturing,
or transportation

1 Hazeeventsfrom forest firesforming transboundary clouds of pollutan&nd sibsequent soil
degradation and water pollution from the excessive application of chenedilifers and
pesticideso maintain soil fertilitypostfires,;

1 Substantial biodiversitioss; and

9 Partial responsibility foracial impacts on local communities, such as human rights abuses
related to land acquisition and plantation developmenior to deforestation.

FOREST FIRES IN INDOENSIA

Fires related to land clearing in Indonesia arfrequent occurrencéuring June and July 2013, large

fires caused smog, haze, and respiratory problems as far away as Malaysia and Singapore, creating an
international health concern and serious liability issues for companies associated with thegourni

(Kapoor & Taylor, 2013). Another forest cri@isurredin February 2014, an unusual time of the year as

the normal burning season is April to October (Alisjahbana, et al., 2014). Most recently in 2015, fires
raged from April to November, with efforts extinguish them hampered by seasonal dry conditions
exacerbated by the El Nino effect. As climate change worsens, these events may become more frequent
and severe.

According to analysis forestA NS & | N5 OI dzi SR 0 &of corfp&nied Endalindlde® i A @S v S
andgovernmentg KA OK Aay Qi Ay@SadAyd adzFFAOASYBA e Ay LINBC
example, in 2015 World Resources Instituamalysisn SeptembeR01537% of the fires in Sumatra

occurredon pulpwood concessits, with a good proportion of the rest on or near land used by palm oil

producers (WRI, 2015).

It isalsoincreasingly recognized that palm oil practices bring with them an array of indirect natural and

human capital costs, which are becoming ever more visible. For examgtaesiad 2 S NY YSy (G Qa
estimatessuggest KS FAY | yOALIl f RI éolldSas RighRsY$4 7h@imost De siz& of NB a

0KS O2YY2RA (& Qa ( Nirdeghgistuptidrs foetathomicadiFitiRscahdreEnts
cancellationgStraits Times, 2015yhe human cost involves an estimated half a million cases of

respiratory tractinfeck 2y 4 YR RSIFGKa aiAyoOS GKS aidFNI 2F HampQ
study on forest firesn 2014in Riau province estimated that they caused $935m of losses relating to lost
agricultural productivity and trade (World Bank, 2014).

Due to the inportance of palm oil to the economies of major producing countries like Indonesia and
Malaysia, the governments of these countries play a significant role in regulating and promoting
sustainable developmenwithin the sector. A variety afther organizatians supporting the interests of
groups of stakeholders a@soactive in the sectqgralongside certification standards, tools provided by
non-governmentabrganizationsand initiatives put forward by businesses at different levels of the
supply chair{IFC& World Bank, 2011)
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PALM OIL PRODUCERS

The palm oil sectas characterized by a multitude of holdibges and production practices exhibiting
different structural profiles (such as area, levels of debt, size of the household, tigdogfquantity of
inputs used), leading to differences in social, economic and environmental costs and benefits. For
example a distinction is often made between smallholders, state plantations and private plantations;
with smallholding systems often characterized bydovevel of inputs and lower yields. In addition,
there may be differences between smallholders themselves in terms of holding sizes, structure, and
strategy

For example, recent researcomparingand contrasing the typical practices associated with

independent plots (not linked by contract to any company or mills) and plasma plots (acquired through
development schemes and supported by a partner company in managing, financing and operating the
farm)to oil palm estate companies and RSPO certified @nigs shows that practices, in terms of land
use, nutrient management, pest management and other inputs use vary widely from one farm to
another(Boer et al., 2012)Net margins also vary between $1,200 and $3,400 per ha per year.

In response to globah@ @A NB Y YSyY (i f OF Y LI A JlgigeSgroivéSikel\dlilmhay 2 A f A Y R
International, Golden AgfResources, Cargill, Musim Magve been engaging in policiagainst

deforestation destruction of carbosrich peatlandsandabuse of human rights. Fexample, the Palm

Oil Manifesto was supported by the largest five palm oil growers in the vaimithgli 2 Sy Kl y OS w{ t I
work (HCSS, 2014%ime Darby is a founding member of RSPO and is part of a group of organizations
developing The Sustainable Palm@énifesto(Sime Darby, 2013; 20134a)ilmar worked with the

Forest Trust and committed in 2013 to zero deforestation, no peatland development, no exploitation of

people and local communities, no burning and no development on high conservation value areas.

Wilmar also participates in a governmenttiated smallholder schemes in Indonesia and Malaysia in

which they help familun plantations develop and lessen their environment impacts (Wilmar, 2013;

Rhett, 2013). Other producers such as SIPEF, GoldeResgrniirces, New Britain Palm Oil and Astra

Agro Lestari have also put initiatives in place from development on degraded land to integrated pest
management practices (Sipef, Undated; Rhett, 2011; New Britain Palm Oil Limited, 2013; Astra Agro

Lestari, Undatd).

However dfort is still ongoingFor examplén 2015a public campaign was launched by Forest Heroes
against luxury hotel chain Mandarin Oriental owing &liitks to palm oil company Astra Agro Lestari,
which has been accused of deforestation (mtivan 14,000 hectares of deforestation between 2006
and 2014) and habitat destruction (27,000 ha of carbich peat since 2009)-6rest Heroes2015).

TKS NBtSFHasS 2F GKS tFfY hAift alyAFSaaoewtRNI T4 |/
nearlyuniversal criticism by stakeholders, they would lead to more conversion of forests and peatland

for palm oil. For example, it is said that because the study does not take into account the High Carbon
Approach, first developed in 2010 with broad suppoaiir business, NGOs and technical experts, a

Oflaa 2F F2NBada (yz2¢6y & Gez2dzy3d NBISYSNIGAy3I F2N
available for clearing under the threshold proposed by the SPOM study (Mongabay, 2015).

PALM OIL STANDARDSAND GOVERNMENT INTERVENTIONS
The Roundtable on Sustainable Palm Oil (RSPO) was established in 2004 with the objective of promoting
the growth and use of sustainable oil palm products through credible global standards and engagement
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of stakeholders. Voluntary at present, it has put in place several certification schemes to certify
adzadlrAylrofS LIEY 2Af FYyR Aada OdaNNBydGfte SadAyYlFidiSR
Companies must meet a set of critenmmorder togain certification including commitment to
transparencycompliance with pplicable laws and regulations ande of appropriate best pictices by

growers and millers, among othefSavi, 2014; GreenPalm Sustainability, 2014).

w{thQa OSNJI A kskidd grawkre afd riillis hag daaiilitizedfor lack of legal force over

its memberswhilst somegrowers have developed the principles and criteria further, through initiatives
such as the Sustainable Palm Oil Manifesto. It was formed in 2014 by a&nofrikey stakeholders in

the industry who declared commitment to enhance the RSPO criteria with additional requirements to
establish a traceable and transparent supply chain, accelerate the journey to no deforestation through
the conservation of higicarbon stock forests, the protection of peat areas, and ensuring a positive
social impact on people and communities (Rhett, 2014; Musim Mas, Undated).

Governments have also been stepping up their efforts. Both Indonesia and Malaysiecbandy
launched thei own national sustainable palm oil standards, ISPO and MSPO respectively. The
Indonesian Sustainable Palm Oil (ISPO) standard is a mandatory certification scheme that aims at
certification of all Indonesian growers, including smallholders. The-gOfemented third in the world
Malaysian Sustainable Palm Oil (MSPO)dumtary certification standard, which has garnered strong
support from both domestic palm oil industry players and exporters alike (Jakarta Post, 2015).

LYR2y Sail Qa W AWI2HYAGSIR MBI dafnlmip2 NDKF G AG At AYyGaNRF
environmentallydamaging projects by 2018. The Financial Services Authority, is aiming to draft

regulations by 2016 to target agriculture, energy, fishery and microfinance coegpafhile not

specifically directed at the forest fires, it is expected that policing the environmental impact of projects

and activities of companies that borrow funds from its banks will help Indonesia curb the burning that
2015covered an area fouirnes the size of Bdlkland The eight largest Indonesian banks including PT

Bank Central Asia and PT Bank Mandiri are also expected to work with the World Wildlife Fund in

integrating sustainable financing criteria for the palm oil industry in a pilojept from January 2016

(Bloomberg Brief, 2015).

PALM OIL USERS

Traceability is one of the main issues facing users of palim edsponse to global environmental

OF YLI AIYyas YFE22NI oNIYRa fA1S ! YAt SOSNE&Xh$on 2 TI3I5 5
have announced policies that commit them not to buy from companies engaged in deforestation,

destruction of carborrich peatlands, or abuse of human rights.

For example, following a Greenpeace campaigainst Nestlé othe significant naturatapital costof

palm oil on deforestationthe company recognized that it needed to address the palm oil sourcing issue
and turn the reputational risk into an opportunity (FT, 2012). It suspended sourcing from Sinar Mas, and
the company held meetings witBreenpeace in which it provided details of its palm oil supply chain.

With a focus on the longer term, Nestlé sought a credible external partner to certify the sustainability of
its palm oil suppliers, choosing th®rest Trust to establish responsiblausting guidelines, including

legal compliance, respect of local and indigenous communities, respect of high conservation value
areas, peatland and higtarbon stock forests protection, amdmpliance with RSPO Principles and

Criteria (Nestle, 2012Dtherssuch adJnilever pledged to source 100% of their oil from certified
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sources by 2015 and achieved their targets through the purchasing of Green Palm certifications, an
offsetting schemgGreenPalm Sustainability, Undated)

Neverthelessachievement is still in progress. May 2015, the Rainforest Action Network published a

survey of major companies using palm oil and their progress in sorting out their supply chains, listing a
YdzYo SN 2F O2YLJ yASa | Béidzn(tAesdivioTompaniesthave Mok medged toY NI F (0 X
form a single conglomerate), PepsiCo and Unil¢Reinforest Action Network, 2013)nilever, for

example was criticized for its reliance on GreenPalm certificates as a shortfall in its approach, as this

offset model does not directly improve the practices of the companies from which it sources palm oil.

NON-GOVERNMENTAL ORGANISATIONS AND TOOLS

Many nongovernmentabrganizationsare activein the spaceand provide useful analysis and
sustainable managemenools. The World Resource Institute (WRI) developed a pulahaijable
Suitability Mappetool that allows users to identifindicativelysuitable sites in Indonesia for palm oil
production based on a comprehensive set of critena aiming to help compaes and governments
implement better land use planning procesg®gorld Resource Institute, 2013)/Rlalso provides a

tool that enables users to assess forest cover change and risks related to sustainable palm oil
production(World Resource Institute, 28a). SPOTT (Sustainable Palm Oil Transparency Toolkit) is a
tool developed by the London Zoological Society (ZSL) to assess oil palm growers on the information
that they make publicly available about the sustainability of tg@erations (London ZoologitSociety,
2014).

INTRODUCING THE TEEBCHEMATIC

TEEBAUF00d aims to assess the positive and negative semdmomic and environmental effects of
agricultural production system§EEBAgriFood, 201 &igurel.1 summarize the economic
interdependenciedetween human (economic and social) systems, agriculture and food systems, and
biodiversity and ecosystems. In doing so, it will address the economic invisibility of many of these links
while exploring how biodiversity and key ecosystem services delivefibe to the agriculture sector

and also beyond, itself being a key contributor to human health, livelihoods andeiet.

The same schematic is adapted to assess palm oil production, illustrated in Figure 1.2. Palm oll
production depends on inputs from other sectors such as fertilizers, fuel and machinery, as well as
relying on support from services provided by ecosystemhb agdhe nutrient cycle and water

purification. Palm oil production has many benefits including providing employment and raising living
standards, but also many social and environmental impacts such as health problems caused by pollution
and land conversio.

These costs and benefits are not meant to be exhaustive. Key to the figure is that some of these costs
and benefits are economically invisilgéhey are often not reflected in actual costs such as market
prices In section 2 (Scope and Methodologyisiexplained how this schematic is used to assess the
natural and human capital costs of palm oil production systems.

Not used in this assessment but equally important, TEEBAgriFood also offers an important resource in
the face of itsvaluationFramework,which enbleghe user to hold to a common form of assessment all
significantcosts and benefitéwhether they be economic, social or related to risks and uncertainty)
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each type of food system, production alternative, or consumer chaicess the entirevalue chain.
(TEEBAgriFood, 2018ne Valuation Framework is presented in Figu

FIGURE.1: TEEBARBFOOD SCHEMATHOR ONFARM PRODUCTIGHOWING THEOSTS AND
BENEFITSF THECQAGRIFOOD SYSTEM NEXUS

HUMAN SYSTEMS

==

Wioputs [l ovtputs [l invisible positive fows [ invisible negative flows

FIGURR.2: TEEBARFOOD SCHEMATRORON-FARM PRODUCTIQADAPTED FROM THE
ECONOMICS OF ECOSYSTEMS & BIODIVERSITY, 2014)

HUMAN SYSTEMS: ECONOMIC AND SOCIAL

Health impacts

. Fertilizer
Energy appropriation Labour Palm oil production invisible costs
Land dispossession Pesticides Energy generation
Underpayment Irrigation Other raw materials nputs
Loss of livelihood alternatives Machinery production
Workers rights \nolz?tlons Bio-technalogy Agro-tourism —
Loss of cultural heritage Seedlings Revenue and employment
generation Invisible benefits
AGRICULTURE & FOOD SYSTEMS
Changes-in carbon stocks SDi_| creati:).n
Land occupation Nutrient cycling
Habitat encroachment Genetic variability
Loss of biodiversity (on/off site, Water pur.1f.|caF|on and
incl. endangered species) provisioning
Water pollution Moderation of extreme events
Soil pollution Erosion prevention
Greenhouse gas emissions Pollination
Air pollution Pest control
Soil erosion Decomposition

Carbon fixation

BIODIVERSITY & ECOSYSTEMS

8 This figure provides a neexhaustive list of potential impacts and dependencies of palm oil production. This
study focusses only onsabset of these5 S Af SR RSAONRLIIA2Yy 2F (KAa &ddzReQa

25



@ IMPROVING BUSINESBCISION MAKING:
[ROCsT Valuing the Hidden Costs of Production in the Palm Oil Sector

FIGURE.3: TEEBAGRIFOOD VALUATION FRAMEWORK

Production Processing and Distribution
(and associated waste) (and associated waste)
. Infrastructure Farm | wholesale [ Food and Industry/Household/
Landscepe and Manufacturing el Beverage Haospitality

Consumption
(and associated waste)

Caphuted by System of Hational Accounts [SHA)
(Profits, Wages, Taxes net of Subsidies, ete.)

Provisioning (Materials, Energy, efc.) | (|

Regulation and maintenance
(Soil, Water, Habitat for hiadiversity, ete.)

Cultural (Heritage, Recreation, e1c.)

Health [Mutrition, Diseases, Antibiotic resistance, elc.) :

Pollution (itrates, Pesticides, Heavy metals, etc.) |

Emissions (C0,, CH, etc.) | I I | | | Il
I
|

Social values (Food security, Gender equality, elc.)

Risks and uncertainties (Resihence, Health, etc.)

HUMAN SYSTEMS

Science and technology providenamber of inputs to agriculturaind food systems. Some of these
inputs have been developed and applied over many centuries (sutlacsinery) whereas othese
more recent developmentshiemical értilizers). The cumulative effect of these inputs in recent
decades has been the rapidmansion in food availability.

Laboris a factor of production but ight also include more broadyumancapital when referring to

people and their ability to be economically productive. An example of how human capital can increase is
throughthe continuous growth ofhuman knowledge wagro-ecological processes such as composting.

But human capital can also begatively affectell F2 NJ SEF YLIX S 6KSy 62NJ SNEQ N

Costs and benefits to the human system can also affect social cagitah vefers to the value inherent

in relationships and networks amongst people and institutions that enables society to function more
effectively. A social capital benefit can be an increased social cohesion in communities, a social capital
cost can be lath dispossession and associated land conflicts.

BIODIVERSITY & ECOSYSTEMS

Ecosystems and biodiversity, or natural capital, also provide inputs to agriculture and food systems. The
agricultural sector is, and always has been, nested within ecosystems, erogrand livestock systems

form the basis of an entire downstream econor@jl palm cultivation depends on soil fertility, stable

climate and precipitation levels. When natural ecosystems are cleared, the loss of services may affect an
area larger than theleared area. For example, primary forests and peatland contribute to water
provisioning and regulation. According to the water footprint network, growing one tonne of oil palm

fruit necessitates 1,057 cubic meters of rainwatiglekonnen & Hoekstra, 2011)f local precipitation

levels are affected, this water need will have to be met by irrigation, increasing the operating costs of

the plantation and causing additional impacts on water sources.

Broader societalsoRS LISy R4 2y GKS 3JI22Ra | yR aSNIAOS&A LINRJDARS
directly through the provision of material and nomaterial goods to people, such as food, timber and
medicines, and indirectly through the functioning of ecosystem processese Tiegdes the formation
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of soils and maintenance of soil fertility that sustains crop and livestock production wHiginin
depends on the ecosystem process of the decomposition of, and nutrient cycling by soil micro
organisms.

However, strong focus goroductivity increases are shown to increasingly lead to perverse incentives
promoting innovations that reduce the resilience of ecosystems and biodiversity (TEEB, 2015). The value
of these services often remains invisible until it is no longer provide@xample is the need for agro
chemicals to substitute for natural forms of pest control, or provide a buffering service against storms
normally rendered bynangroves.

AGRICULTURE &OOD SYSTEMS

There arecosts and benefits flowinfjom agriculture and fod systems. Some of these are visible and
generally marketed, such as food.dther cases there are benefithat are partially visible, or invisible.
These might include aesthetic appreciation of a managed agricultural landscape, which can be seen
throughannual visits from tourism. There are atsusts; sme affect human welfare directly, such as
health impacts arising from agichemicals or occupational accidents. Othaffect humans indirectly,

for instance nutrient ruroff from farm land might affecthe quality of bathing water, which in turn
impacts on the leisure and recreation activit@&€EB, 20)5Indeed a@riculture and seafood, sitting at
GKS G2L) 2F (GKS aSOG2NIDa adzZd) & OKFAYyXZ NB FyY2y3a i
threat to critical ecosystems through impacts such as soil erosion, air, land and water pollution,
deforestation of habitats and species reduction (WWF, 2012).

The magnitude and evenhgtherthe practice leads to a cost or a benefityalso vary For examje,
an analysis comparing palm oil monoculture and agroforestBrazilfound that agroforestry
generatedthreetimes as much ecosystem services than monocultaltevhilehaving lessiegative
environmental impactgFigurel.4) (TEEBor Business Brazi2014.

FIGURHE.4: COMPARISON OF THE ENVIRONMENTAL VALUE OF PALM OIL MONOCULTURE, PALM OIL
AGROFORESTRY OVER 25 YEARS

PROVISIONING SERVICES R$ 211,638 (uss 90,209)
REGULATING SERVICES RS 203,916 wss 86918)

DIRECT AGRICULTURAL IMPACTS | RS -4.701
{AIR POLLUTION, GHG EMISSIONS, WATER POLLUTION)

AGROFORESTRY

ENVIRONMENTAL VALUE

PROVISIONING SERVICES - RS 66,932 (uss 28529)
REGULATING SERVICES - RS 73,692 (uss 31,41

MONOCULTURE

DIRECT AGRICULTURAL IMPACTS I RS -18.370 wss-7.830)
(AIR POLLUTION, GHG EMISSIONS, WATER POLLUTION) Y ! ‘
ENVIRONMENTAL VALUE
R$-50K RSO RS 50K R$ 150K RS 250K RS 350K R$ 450K
ECOSYSTEM SERVICES + DIRECT AGRICULTURAL IMPACTS
(>0) (<0)
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BUSINESS RELEVANCE

Businessebenefit fromandimpose a cost onatural andhumancapital through their use of inputs and
production activities. Thesean represent reatosts on society, either directly or indirectly, such as
health costs due to air pollution or decreased recreational value due to lancrsion. These costan
getinternalizedinto O 2 Y LJI okoghdir@sthrough variousnternalizationchannels.

For example, agricultural commodities depend on soil fertility and the nutrient cycle. If this service is
not provided by ecosystems any more, companies will either kayay for a substitute (increased
fertilizerapplication) or incur losses through decreased yield. Similarly, impacts on the health of workers
may lead to increased costs for companies due to increased sick days or decreased effiniency.
increasing numer of countries arelsoimposingGHG taxes agmission trading permits. While the

price of these market instruments often denot reflect the full cost to society of emittingHGsthey

may be seensa first step in thénternalization of GHCGcosts.

This rate of internalizatios growing at a faster padban everbefore, due to lower transaction costs

consumer demand for sustainable products and more effective reguléieiiroot Ruiz, et al., 2014)

For example, thenining industry has increased spending on water by 250% from $3,420t8

$12bn in 2013&nd the average annual increase in minimum wages in China inZ05lis 13%de

Groot Ruiz, et al., 2014)As a consequence, facsathat previously were not priced, such as water or

dzy RSN1J 8 YSy G IINB AyONBIlIaayate LINAOSR FyR AYLI OGA

THE BENEFITS OF MONETIZATION

As the rate binternalization is increasingatural and human capital costs are increasinglyobgiag

profit drivers.However, onventional steps to measure and value economic performance such as Gross
Domestic Product (GDP), investment performance, or traditional paofitloss statements and balance
sheets do not reflect the full scale of enviroantal and socialmpacts caused by busineskhis leads to

a lack of recognition of the true cost§ business and suboptimeécisionmaking as many decisions

that involve environmental and social impacts today are based on heumstitthus are pronéo

decision bias.

To bridge this gap and in order to understand the potential magnitude of risks to business profitability
from the external cost of business activity, companies can monetize their naturdiemancapital

costs. This translates physicatéasures in terms of metric tons of air pollutants emitted, or cubic
meters of water used, into the dominant language of business and economics: a monetary value
expressing the damage caused to environment and society. In other words it is a represeotdtien
potential value that companies would have to internalize if they were to become accountable for their
impacts.

This common monetary language is important as it allows business and decision makers in general to
compare different types of impacts nabrmally comparable (such as across air pollutants) and weigh
them off against other profit driverst also enableshe identification of hotspots anthcilitates

comparison between companies. As an integration tool, it can be used to measure andaegait

° Transaction costs are the costs of providing for some good or service through the market rather than having it
provided from within the firmExamples are search aimdormation costs, bargaining and decision costs, and
policing and enforcement costs.
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AYLI OGa YR Faa20AlrGSR O2aita NBESOFyd F2NJ I NI y3aS
creation.Another advantage is that companies are in a better position to steer lobbying strategies for
sustainable policies targeted at internaliziexternalities.

USING MONETIZATION IN PRACTICE

Monetization of external cost is gaining ground through initiatives such as TEEB and the Natural Capital
Coalition.Monetization is a layer on the TEEB framework that helps business understand the costs and
benefits in monetary terms: valuation framework (i.e. what to value and why), valuation approach (i.e.
how to structure and conduct valuation applications) and valuation methodologies (i.e. the actual
valuation models and techniques used to derive econoraiue and other forms of value) are the
cornerstones of economic valuation in general, as they will be for TEEB&d (TEEB, 2015).

The approach to valuation will always be contegecific and will depend on the application being
considered TEEB, 20)5For example, recent applications of valuation have emerged in the context of
policy, business and national accounting. The approach in each context and application will be different,
but for the sake of completeness and comparability, it is importaat the elements of value

considered and evaluated in each approach are the same, defined and described in a consistent
manner. Failing that, it would not be possible to draw policy or business conclusions from comparisons
across different scenarios or stegies, as each evaluation would be using its own lexicon, making its

own choices of what should be valued and WihiZEB, 2015)

A major collaboration within the private sectaiming to do just thats developed by the Natural Capital
Coalition with suppt from the International Finance Corporation, the International Union for
Conservation of Nature and The WibBankthe Natural Capital Protocol (Natural Capital Coalition,
2016). The objectivdas beerto create a harmonized accounting framework, pravglbusinesses with
standardized tools and metrics to identify their impact and reliance on natural capital (Natural Capital
Coalition, 2086).

Apart from the need for (glmally) accepted standardanother challengéor monetizationconcerns the
tension béween the goal to quantify and the reality of qualitative observati¢ohes Groot Ruiz, et al.,
2014) Some parties suggest a possible lack of credibility to express aodiahvironmental impacts
financial values. Others argue that somdhs impactswith an ethical dimensionq such as child labour
or worker safetyg cannot be given a monetary valg&ccounting for Sustainability, 201®aturally,
monetization shald acknowledge possible limitations with respect to spedatfigactsand should not
be treated as a oneff guidance for making decisions.

INTERNALISATION DRIVERS

Alarge proportion ofhatural and human capital cossse not yet fully internalizedbut conpanies may
increasinghyneed to absorb these costs eegulatory, reputational and financingsk driversbecome
realized The next section explores the relevance of these for the palm oil sector.

OPERATIONAIRISKDRIVERS

Operational risk materializabroughy ONB I &SR 2 LISNI dA 2yl f 02adGa (G2 WNBI
society and ecosystems which have disappeared. For example, planting on peat lands is a high cost and

low yielding practice that will impact margins as soil erosion, water contarnomand failure to

maintain site fertility reduce futurgields and returns (WWF, 2002 Failureto maintain biodiversity
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will eliminate natural pest control animals and increase costs and pollution risks from use of pesticides,
while the loss of naturdiabitat in and around plantations can lead to localized climate difference, in
particular a drier microclimate, which further reduce palm oil yields

On the other hand, it has been said that business benefits gained from prapticgization such as

the one delivered by RSPO certification (e.g. reduced social conflicts, operational improvements,
reducedlaborturnover, improved market access and access to capital) outweighs the incremental costs
of implementation. In a study assessing the benefits of @manting RSPO principles and criteria on

their plantations reported the key benefits in the realm of company operations one company stated
that they have saved $250,000 annually across their estates due to reduced pesticide application, whilst
another repated an annual savings of $73,859 in herbicide usage on a single estate (WW}, 2012

large producer also reported a 42% reduction in accident rates as a result of improved safety
procedures and equipment. Several companies reported reductions in rategrker turnover. Only

one firm was able to quantify the change, reporting a 6% turnover reduction, a key benefit for a mid
sized estate operating in a remote, labor short region.

MARKETING AND REPUTATIONARISK DRIVERS

Market risks exist due to changingnsumer preferences which can influence sales and market share
presenting risks for laggards. These range from loss of market as demand for sustainable palm oil grows;
fewer trading partners, reduced international opportunities.

Reputational risksasundui I Ay 6t S LINF OGAOSa OFy yS3ardiag@gSte AYLY
its market share. Downstream, consurnfacing companies using palm oil are also exposed to risk due

G2 O2yadzYSNI 2NJ Ay@Sai2NBRQ 02y OSNYa ditisizedginarA YLI Ol a @
Mas, a major palm oil producer, for deforestation and peatland clearance in Indonesia, extending its
ONRGAOAAY (2 (GKS LINPRdAzZOSNNna Ot ASyida FyR Ay@Saidz2Na
damage in reputation and loss biisiness for Sinar Mas, eventually reflecting its share @ceardian,

2010 DNBSYy LIS 0SQa a20AFf YSRAIF OFYLI ATy FAFAYyald bS
NBII OGA2Yy 41 a (G2 FT2NOS (GKS @GARS2QadingrdaBed RNI gl f Ay 7T
transparency.

More recently in 2015, luxury hotel chain Mandarin Oriental was targeted by Forest Heroes for having

the same parent company as palm oil producer Astra Agro Lestari, resultistydmg forest

conservation and human righpolicy and an immediate moratorium on forest clearance in the wake of

0KS a{ KSQa b 2 {inndvatichlFgfim, 2015RepiitaticRal risk from association with

companies acting illegally on palm oil has already also hit European banks and hathialpo affect

O2YLIF yASa (KFd R2y Qi RANBOGEI& ¢2N)] AY LYR2YS&AIl o

LEGAL AND REGULATORYSK DRIVERS

Regulation and legal action can restrict access to resources, increasefcastess anthfluence

expansioroptions For example, in thpalm oil sector compliance risks due to violation of existing

regulations or increased $tigency of regulation in futurean lead to fines and/or suspension of

LX FydFdA2yY YIYylFI3ISNREk26YSNREA O2000@@Ees that ysegmadILIS NI (A y
are heavily reliant on a few political economieshwiapidly evolving regulations, wheasy change in

Indonesian political attitudes towards land allocation, climate change policy or trade tariffs could have a
significant bearing on the producticand trade of palm oil with implications for the whole supply chain.
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Wilmar International, a company that is estimated to control 45% of all palm oil trade, reported that an
Indonesian regulation passed in 2013, limiting ownership of land for new plangathreatened its

ability to meet its growth targets. In a landmark case, palm oil producer PT Kallista Alam was fined

around $30 million by the Indonesian Ministry of Environment for illegally burning protected forest, the

first major ruling of its kid. Attention on illegal trade in palm oil is also increasing, for example in
NBfFGA2y (G2 GKS GKSTFG 2F 2Af LI fY FNUZAG odzyOKSa 7
2013 reveals that few companies (less than 15% of companies that resptindadstions on palm oil),

especially those further up the supply chain, recognize any material regulatory risk from palm oil to

their business (McKoy, 2014).

FINANCINGRISK DRIVERS

Investors are increasingly committed to using environmental data along#iee metrics to inform

decision making and drive value. The main risk stemifinorg this trendfor companiess related to

increased financing costs and reduced finandptionsdue to a lack of transparency and

environmental metricsForexample, compaies risk being cut off from bank financing if they fail to

YSSi yS¢ @2tdzyir N oly]l 3JdzZARStAySa 2y RSTF2NBadl GA
by 10 leading financial institutions, including Barclays, BNP Paribas and Santander (CDPh&€4.5).

guidelines require that clients whose operations include significant palm oil, timber, or soy production

or processing, in areas of high tropical deforestation risk, must show these operations are consistent

with zero net deforestation.

Transparenck Y G KS FAYIyOS &aSO0G2NI A& 06SO2YAYy3a AYONBIaAy:
2 AfYFNDRAa LINPYAAS G2 OfSIy dzlJ 6KS LI fY 2Af o0dzaAySa
of the Earth examines the role played by two palm oil panmies, Bumitama Agri and Wilmar

International, in creating conditions that allowed the fires to burn out of control across thousands of

hectares of ecologically sensitive land in Central Kalimantan. Using satellite maps, field investigations,
andfinanci&a YI NJ Si& NB&aSIFNOKI GKS NBLER2NI faz2 RSGFATaA
national moratorium on peatland development, and argues that major U.S. and European investors are
complicit in creating the conditions that led to the fifg=0E, 205).
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SCOPE AND METHODOLOGY

SCOPE

GEOGRAPHICAL SCOPE

The materiality assessmefdcuseson thenatural capital costs of thep elevenpalm oil and palm

kernel oilproducing countries, namely Indonesia, Malaysia, Thailand, Nigeria, Colombia, Papua New

Guinea, Guatemala, 2 Y RdzN} a2 / 2 S R Q [ag&heridy accounibriogdof tbtalf R / KA y |
production, with Indonesia and Malaysia contributing 49% and 3sjectivelyWhile it isrecognized

that costs may vary quite significantly from one location to another within a single country, the

assessment was conducted at a national level.

The case studfpcuseson the natural and human capital cosi$ different practices and their possible
optimizationsin Indonesia

FIGURE 2:.IGEOGRAPHICAL SCOPE

China
Guatemala
Thailand
Honduras. Nigeria
Colombia Cote d'lvoire Malaysia
Indonesia ®
Brazil Papua New

Guinea

VALUE CHAIN SCOPE

PALM OIL PRODUCTION PROCESS

Oil palm producesao distinct types of oilscrude palm oil from the mesocarp and crude palm kernel oil
from the kernel(seed) of the fruitUpon harvesting, oil palm fruits, which are producettésh fruit
bunches (FFBsye transported to a palm oil mill where the fruits asterilized strippedfrom the
bunchesand crushed to extract the crude palm @PO)OIl palmfruits need to be processed with24
hours to avoid denaturingpr this reason, mills are often small facilities which serve around 5,000 ha.

The seeds, or kernels, are crushed in order to produce palm kernel oil, and palm kernel meals as a by
product. However, due to the different composition of fatty acids between the two, they are used very
differently. While palm oil has a balanced composition of both saturated and unsaturated fatty acids
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that is coupled with high vitamin E content, the oil is natlyrvery stable and suitable for cookifalm
kernel oil is considered lower quality because it contains almost double the amount of saturated fats
and lower levels ofarotenoidsthan palm (fruit) oil thus distinctly promotinigigh cholesterol when

eaten. It is thereforeuseful for making soaps, cosmetics and detergéRtdm Oil Health, 2015)he by
product is palm oil mill effluent, which can be treated and applied on fields as orgatilizdrs. Palm

oil is then refined into various palm oil prodsc

Themateriality assessmerstudiesthe visible andnvisiblenatural capitakosts linked to the growing,
milling and refining stages of palm oil production. It does not include the transportation, food
processing and consumption stagesim oil angalm kernel oil were included within the scope of the
analysis; other byroducts such as fatty acid distillate or palm kernel expeller were excluded.

FIGURE 2.2: LIFE CYCLE STAGE AND PRACTICE SCOPE FOR THE MATERIALITY ANALYSIS

Fertiliser
Pesticides
Fuels Plantation Air, land and water pollutants
Land Greenhouse gases
Water
FRESH FRUIT BUNCHES
Electricity
Fuels Milli Air, land and water pollutants
Water ing Waste (Palm oil milleffluent)
Transport Greenhouse gases
CRUDE PALM OIL PALM KERNELS
Electricity
Fuels . R Air, land and water
Refine and Air, land Water .
ey . ry ) and water Electricity CrUShlng EalllaEnis
Transport fract|gnat|gn pollutants Greenhouse gases
Other raw
ial Greenhouse
materials gases
PALM KERNEL EXPELLER CRUDE KERNEL OIL
Electricity
Fuel= Refinery and
REFINED PALM OIL FATTY ACID DISTILLATES Water . ry X
Transport fractionation
Other raw
materials
REFINED PALM KERNEL OIL SOAP STOCK

The Indonesia case stuthoks atthe visible andnvisiblenatural and human capitalostsassociated
with five specificgrowing and millingpractices
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FIGURE 2.3: LIFE CYCLE STAGE AND PRACTICE SCOPE FOR THE INDONESIA CASE STUDY

Establishment Cultivation Entire growing Harvest
Mechanical clearing & Application of chemical stage Ponds with methane
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chemical and organic
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optimized

SCOPE OFNATURAL AND HUMAN CAPITAL COSTS

This study focuses on the significant but less studied visible and invisible costs associated with palm oil
production.The scoping of costs to be included was conducted through a combination of consultation
with TEEB and dediased research. The review presed in table 2.1 looks at selected costs and is not
intended to be exhaustive.

It is important to note that palm oil production also delivers a range of benefits, some of which are
clearly visible such as employment, palm oil itself, as well as waste whn sometimes be used as a
source of energy in mills, or methane captured from palm oil mill effluent ponds. It also delivers less
visible benefits such as ecosystem services including for example carbon sequestration.

For example,tie industry employan estimated six million people worldwide and generates up to 30

times more employment per hectare than other large scale farming operations due to low levels of
mechanization. It has played a central role in generating export earnings and reducingypovert

LINE RdzOAy 3 O2dzy iNASad {YIffK2f RSNBRX ¢gK2 O2yiGNRE 20
report achieving more income from oil palm than alternative crops. Studies have indicated that every

1% increase in ha under cultivation contributesatceduction of between 0.15 and 0.25 points of

population living under povertflFC & World Bank, 201These benefits accrue to population above a

certain threshold of skills and income, as oil palm cultivation regsigrsgficant investment and
experiencg(Obidzinski, et al., 2012)
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TABLE.1: SELECTEIDSTS OF PALM OIL PRODUCTION

Q)
o)
%)
—*

Description Scope

Landdispossession, and associated land conflicts, is described in many research pg Excluded
as a major, perhaps the most importarng social impact associated with palm oil
expansion and production in Indonesia (Vermeulen & Goad, 2006; Obidzinski, et al.
2012). Foexample, in 2010 more than 630 land disputes took place in Indonesia
between palm oil companies and local communities (Colchester, 2011). This issue i
rooted in amongst others a lack of recognized customary rights and clarity over lang
tenure prior to gantation development, weak local governance, unfair and unclear
agreements with local communities and the failure of companies to meet either
contractual or perceived obligations (Obidzinski, et al., 2012; Marti, 2008; Rist et al.
2010). For Indonesia, st of the time, government agencies simply issue concessior
permits; they emphasize the need for prior community acceptance of plantation
investment plans, but let the companies and communities negotiate the level and ne
of compensation (Obidzinskit al., 2012). The benefits companies claim plantation
development has for local communities are often too high and companies tend to fo
on village elite during negotiations causing problems of representation and elite cap
(Obidzinski, et al., 2012).

Land dispossession and potential
displacement of local communities

As noted earlier, palm oil has the potential to generate wealth and employment for I{ Included in
communities. However, palm oil has been linked to impoverishment of smallholder | case study
farmers (underearning) as well as workeradarpayment) as a result from debt, low
wages, piecaate labour via contractors and the avoidance of statutory employee
benefits(Rist, et al., 202;(Marti 2008;Vermeulen & Goad, 2006lavamukundan &
Subramanian, 20Q3Murray Li (2015) reports that paynt of wages below the
provincial minimum, a minimum wage insufficient for a decent standard of living anc
prevalence of casual, subcontracted, temporary and-tiare work are amongst the
main points of concern. Many studies have noted that 2 halgdaim, the standard plot
size allocated per household under most tied smallholder schemes in Indonesia, is |
sufficient to sustain both farm and familiurray Li, 2015)The U.S. Department of
Labor reports that lowabor costs in Southeast Asia are one of the reasons for the pri
of palm oil to remain competitiv€Department of Labor, 201.3)

Underpayment and under earning

Oil cultivation displaces local cultivation practices, causing food insecurity, and also| Excluded
affecting social relations and land ownerski@bidzinski, et al., 2012)he expansion of
LI FyaFrGA2ya RAYAYA &K artunibdeziodirtiependdit fainling, R
fishing, hunting and collection of forest products, which often is their way of life for
generationgManik, et al., 2013; Murray Li, 201%s an examplé&rth (2007)shows that
oil palm development in Central Kalimanthas adversely affected the shifting
cultivation practices of the local Dayak communities, causing food insecurity. Howe}
the full livelihood impacts on rural communities involved in oil palm cultivation,
particularly those on food security, healtlgaal and cultural change, and the loss of
environmental goods and services remain little understéRit, et al., 2010)

Loss of livelihood
alternatives
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2 2 NJ BgRtBviolations

tFfY 2Af LINBRdzOGAZ2Y Aa f AngtitsSrRludingchid & NX
forcedlabor, freedom of association, social security, overtime, harassment
discrimination, occupational health & safetyis still often grown by means of chibor
and forcedaborin Indonesia and Malaysia (Department obag 2013; Veri¢, 2012;
Widiastuti, 2014). According to Widiastuti (2014) and Sawit Watchlj2€ie palm oil
sector in Indonesia is linked to widespread unacceptable or [atmrconditions, such
as lack of employment contracts, overtime, discrimination, (sexwaBssmentforced
and childlabor, dangerous working conditions (including unprotected work with
chemicals) and lack of the provision of basic services. The issuedinggaorking
O2yRAGA2Yya YR g2N]ISNRERQ NARAIKGA I NB ad
jobs created in palm oil plantations and mills are for casual day laborers, which are
particularly vulnerable to being paid in low wages, lacking of jobraggcwithout
freedom to form unions, and with minimum legal protectiManik, et al., 2013)

Occupatio
nal health
& safety
included in
case study

Change in carbon

stocks due to

deforestation

Oil palm is a major contributootdeforestation and associatédHGand air pollutant
emissions in most countries of production. Worldwide, destruction of tropical forests
accounts for about 10% of annudimate changemissions. In Indonesia alone, where
land use change and deforestatiare the largest single contributors @HGemissions,
around 70% of oil palm plantations are on land that was previously for€¢Ht€t& World
Bank, 2011)GHGsre mainly emitted through the clearing of carbdense tropical
forests and the burning of cleared biomass, the draining of peatlands, and the relea
methane from effluent treatment ponds.

Included

Land conversion and loss of
biodiversity, including endangered

species

Due to the reduced structural complexity of plantations compared to forested
ecosystems, oil palm plantatiomsrbor significantly less biodiversity and do not provid
the same level of environmental services, such as carbon storage, forest products (|
and nontimber) and soil benefits.

When primary forests are cleared for such development, only about 15% of their an
species can survive in the resulting plantatigiRgzherbert, et al., 2008)n 2014,
Savilaakso et §2014)reviewed 9,143 articles and conducted a mataalysis on 25
relevant and accessible articles, and found that only less than 40% of invertebrates
20% of vertebrates was shared between oil palm cultivation and previous ecosyster
Considerable aéintion has been placed on endangered species, such as the Sumatr
tiger, the Asian elephant, and tlmrangutan which are particularly vulnerable to the
clearing of forest areas, as the increased access leads to increased hunting, illegal
logging, and opes areas to human settlement.

Excluded

Soil erosion is a consequence of land clearing, when the soil is left uncovered. As
highlighted by WWF (undated, based on Clay, 2004), erosion is accentuated by plali
trees in rows up and down hillssd instead otantors by not properly siting or
constructing infrastructure such as roads, and by establishing plantations and
infrastructure on slopes of more than 15 degré€say, 2004)

Included in
case study

Air pollution from biomass| Soil erosion

burning (haze)

The burning of forests to clear land for plantations has also been a major source of
in Southeast Asia, posing important and lasting health problems, as well as impactir
plantations themselves by reducing productivity of oil palm trees by hinder
photosynthesis, reducing the activity of pollinating weevils, and affecting the health |
vision of the plantation workers, thereby restricting their ability to harvest the fruit
(WWE, 2008)The Association of Southeasti#n Nations (ASEAN) countries signed th
ASEAN Agreement on Transboundary Haze Pollution in 2002 and have adopted a f
policy to implement zero burning. Yet, the practice continues mainly among smallho
and farmers who typically lack access &aty machinery as an alternati(@SEAN,
2003)(Wicke, et al., 2011)

Included in
case study
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- Other impacts include indiscriminate use eftflizers and insecticides by some Included
T 5 producers, polluting surface argtoundwater sourceNVWF, 2008)The primary

_5 g g processing of palm oil in CPO mills presents a separate set of issues, the principal ¢

‘§ o 3 being the potential for water pollution from the direct release of mill effluent, and the

c c= effects of this pollution on downstream biodiversity and people.

g2 2

u*::, <

This study does not only look at natural capital costs, but alsotaimiemonstrate how the
measurement and valuation diumancapital costassociated with certain practices can be used to
underpin interventions that improve the social impact of palm oil cultivation.

The scope dthis assessment imore limited and only includesvo negative human capital costs
associated to the productionfgalm oil FFB (Fresh Fruit Bunch&se selection of these two costs was
based oma qualitative materiality assessmeat all human and social capital cogtmsed on a literature
research), data availability assessment and RSPO expert téwiere condweted. The critda for the
selectionwere:

1 Relevance of social or human capital absting the establishment and cultivatigrhase of
palm oil in Indonesia;

T Availabilityoff 22 G LINAY G RIFGF oYt LQAVY

The qualitative materiality analysis showed thidite mostrelevant negative human capital cositsked

to oil palm plantations in Indonesia afand dispossession, loss of livelihood alternativesi¢h can be

fAY1SR G2 flIYR RA&LIRA&ASEaAA2Y 0T dzy RSNLJ 2¥aboy i 2F 42
gender discrimination and health loss due to occupational incidents (see Z.alite context).

Following a data gap analysis, underpayment and health loss due to occupational incidents were

selected and subsequently measured and monetiddakpracticesrelating to these impacts are

payment of wages and occupational health & safety policies and practices (OHS).

10 Julia Majail, smallholder program manager and social impact expert at RSPO was interviewed

37



TM

TABLE.2: SIMPLIFIED NGBXHAUSTIVE SCHEME FOR SELECTION OF NEHEGAAN/END SOCIAL

IMPROVING BUSINESBCISION MAKING:
Valuing the Hidden Costs of Production in the Palm Oil Sector

CAPITAL COSIIFARKGREYHIGHGREYMEDIUM, LIGHEREYLOW, GREEN: IN SCOPE)

Impact

Land dispossession

Health loss (occupational)

Underpayment

Lack of social security

Childlabor

Discrimination

Forced labo

Materiality (estimate) | Data availability

In scope

Lack of freedonof
association

Harassment

Health loss (local
communities)

Loss of livelihood
alternatives

One material impact out of scope is land dispossessidrich ispoorly documented in a quantitative

way. This is not surprising, given the nature of this issue. However, it does mean that due to the limited

scope of this part of the analysis and its goakploring the value of social and/or human capital

valuation h decision making, rather than providing a complete estimation of human and social capital

costsc land dispossession was not further investigated.

OVERVIEW OF METHODOLOGY SPECIFIC TO STUDY

The framework for assessment used in this study compdstimct analysisstagesunderstanding and
guantifying the drivers of changenderstanding the consequences of tim@pacts and valuing these

impacts.lt makes use oéxisting literatureto showcasehe natural and human capital impaot$
specific practiceandhow this leads to a change in the condition of specific societal gréas
communities, employees, businesses andwhéer society. Figurg.4 illustrates the framework aththe

next sections detail each step.
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FIGURR.4 OVERALMETHODOLOGQXDAPTED FROM KEELER, ET AL., 2012)

s Use of energy

@ ¢ Use of water

W g
£
k= - .

£ 'E'ﬂ - Footprint (key performance Tonnes of air pollutants due to energy use
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- Fe negative)/depende Water depletion

I Population
Ecosystems

Decreased life expectancy due to air pollution

Change in valued attribut
nge in vaued atinbute Decreased biodiversity due to water scarcity

Population

Final beneficiaries
People

Willingness to pay to increase life expectancy
Willingness to pay to protect biodiversity
Actual life expectancy in the country of interest
Value transfer Type of ecosystems in the country of interest

monetization

consequences of impacts through

2. Understand and value the

k

UNDERSTAND AND QUANTIFY DRIVERS OF CHANGE

The analysis combines the use of secondary globatylifee assessment studies and the application of
country-specificvaluation coefficients, where data availability and bjtyas sufficient.The first step is to
understand the drivers of change by devising appropriate key performance indicators (KPIs) that
measurethe relationship betweerpalm oilsystems, human systems, and ecosystems and biodiversity
For example, decisions around irrigation practices can lead to water depletion or replenishment, a
negative or positive impact, measured by the amount of water used (KPI). Similarly, energy use in
manufacturing processes could leaddomate changer acidification, through the emission @HGs

and other pollutants, measured in tonnes.

Several techniques exist to quantify KPIs and related impacts. These can include primary and secondary
data collectionln this study scondary data collectiois used fron life cycle anlysis studies, academic
research, expert interviews and inpatitput modeling due to data availability and granularitijhe
Agrifootprint database released in June 2044s usedo model the average impacts of refined palm

and palm kernebil (AgriFootprint, 2014)Thechoice of methodology is mainly driven by the aim of the
study and data availability.

Detailed methodology on the quantification of KPIs aathdsourcegor both the materiality analysis
and the Indonesia case study ailablein Appendix 2.
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UNDERSTAND& VALUE THE CONSEQUENCES OF IMPACTS

The second step is to understand tbensequence of the impatd a specific engboint. An end point is

the primary receptor of this impagsociety, the environment, or the businesseifs Each impact can

have several engoints. For example, water depletion (negative impact) can affect society (end point 1)
through lack of drinking water and decreased food supply, and the environment (end point 2) through
decreased water availabilitptsustain fauna and flora. It can also affect the business itself (end point 3)
through increased water scarcity in a specific location.

Impactst NB [jdzZt YGAFASR Ay o0A2LKeaAOlf GSN¥Y&ao 9EI YLX Sa
life expectang or changes in species richness due to the emission of pollutants. Biophysical models are

used to estimate these metrics, based on a thorough literature review, and adapted to reflect local
conditions. For example, the extent to which water pollution irtigesociety through decreased life

expectancy depends on local social and environmental factors such as access to drinking water and
pollutant dispersion based on hydrological patterns.

The choice of the valued attribute is informed by both the scope agdirements of the study and as
importantly by how it feeds in step 3. One limitation of some valuation frameworks is that biophysical
(step 2) and economic modelling (step 3) are conducted in isolation, leading to a discrepancy in metrics.
For example, wiar quality metrics are often not well connected with what the society vatues

recreational tourists do not value the concentration of phosphorus or other water pollutants, but rather
water clarity (Keeler, et al., 2012).

Thelast step consists of convéng the biophysical metrics into monetary terms that reflect the costs
and benefits to specific beneficiaries of the change in valued attribsiteg a valuation coefficient. The
output of this step is a valued impact thagflects cost or benefit of spdit practices and associated use
of inputs and emissions diuman health and ecosystemis this sense, the valuations reflect the
damage on different endpoints: the damage to ecosystems and/or the damage to human health.

NATURAL CAPITAL VALUATION

Several techniques exist to assign a value to a change in valued attribute and calculate the costs and
benefits in monetary terms of a specific action. Technigues span from observing behavior on-already
existing alternative markets as a proxy, for exantpey much is spent on aquatic recreational

activities, or creating artificial markets by asking population their willingiegmy for the existence of
wildlife habitat.

Aglobalapproach has beensed for the valuation exercise. This approach consistseafting a global

valuation function that can be applied to specific locations. Benefit transfer, or value transfer, is an

underlying principle of this approach. According to Brar(@i3r W@ £ dzS (NI} ya¥FSNI Aa
SaAUAYIFIGAY3 GKS @GLfdsS 2F +y SO2aedaidsSy aSNWAOS 2F O
SEA&GAYT @Lrtdd a2y SaGAYFGS F2NI I &AAYAfL NI SOz2aeal
techniques were applied to create countgpecific valuations. Similarly to the quantification phase, the

valuation of direct natural capital impacts was as country specific as possible, and the valuation of the

supply chain was based on global average facfargstimateon the range of uncertainty associated

with its valuations by varying some of the key variables over wthigte is control is provided in

Appendix
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Natural capital costs covéive categories:

GHG emissions

Air pollutants

Water consumption

Water pollutants(from fertilizer application)
Soil pollutants (from pesticide application)

=A =4 =4 4 =4

Downstream impacts from the farm gate to the end consumrer not included in the scope of the

analysis Adifferentiation between farming systems has not beenuned in theglobalapproach and

has been captured as part of the analysithe case study

Table2.3outlines the scope of the valuation for eagtonetizedcost associated witpalm oil
production included in the analysis
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TABLE.3NATURAL CAPITAL COSVERVIEW

NATURAL CAPITA SCOPE OF THE VALUATION

COSTS

GHGS Multitude of impacts, including but not limited to, changes in net agricultural
(from energy and productivity, human health and property damages fromr@ased flood risk. The
non-ener &» GHGs considered in this analysis include carbon dioxide, methane and nitrou
sources)gy oxide. The Social Cost of Carbon, in 2015 USD, used in this study is $128 pe

CQ (USIAWG, 2013)

The impacts of air pollutants druman health are captured in this valuation. Th
Air Pollutants includes impacts from the emission of SOx, NOx, PM10, VOCs and Ammonig
sources such as fuel udertilizer apglication, and pesticide application.

Water pollutants | Eutrgphication impacts on ecosystems and human health, associated with alg

(from fertilizer blooms and drinking water quality. This valuation includes the impacts from tt
application) emission of nitrogen, nitrates, phosphates and phosphorus.

Soil pollutants Soil pollutants have toxic impacts on human health and ecosystems. This val
(from pesticides includes the impacts of over 60 pollutants, including pesticides such as atrazi
application) herbicides such as Diuron and fungicides such as Folpet.

Water consumption valuation includes the impacts on human health and
Water ecosystems. The unit of measurement for human health impacts is disability
consumption adjusted life years (DALYSs) and affected Net Primary Productivity (NPP) in th
of ecosystem damage.

Additional methodological details on natural capital valuatwe availablén Appendix 1. The actual
natural capital valuation coefficients are preseniaedhe Materiality Analysis.

HUMAN CAPITAL VALUATION

The methodological developments for the valwatiof human capital costs are in general less mature

then for natural capital cost$lowever, the final beneficiaries of human capital costs (i.e. people) are

similar to most natural capital costs, as are many of the valuation techniques. For examierntae

capital ©st of occupational accidents can@d f dzZSR 06 & (0 K S(DiceKilityyAdj®&tedilyfe 5! [ | Q&
Years), a metric developed by the WHOwhere a DALY has a certain value. This valuation coeffisient

the same ashat used to determinghe natural capital costs of air pollution, which also looks at the

change in DALY of people due to air pollutants.

Many other human capital costs can be valued with similar techniques based on human health and
welfare approaches.

11 A social cost represents thest to society as a whol@sulting froman action,in this instancethe emission of
carbon. According to USIAWEBD(L) = GG KS {20A+ft /2adG 2F /FNb2y Aa Ly Saidj
F3a20AF0SR gAGK Yy AYONBYSyiGlrf AYyONBIFraS Ay OFNb2y SYAia
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Many human capital costs, suak childabor, overtime and discrimination, can and are being valued
today and open sourcprotocolsand standard®n human and social capital impacts are being
developed byamongst otherghe World Business Council of Sustainable DeveloprmaedtTrue Pde.

Similarly to the quantification phase, the valuatiorhoimancapital impactdor the case studyvas as
countryspecific as possihlé\n estimate on the range of uncertainty associated with its valuations by
varying some of the key variables over which there is contymogidedin figure 4.15

Human capital costis this studycover twocategories:

1 Underpayment
1 Occupational health

Downstream supply chain impacts, from the farm gate to the end consunenarincluded in the
scope of the analysihe valuation of human capital coditsthe case studfocuses on largerivate
palm oil estate¥, and not on smallholders.

Table 2.4utlines the scope of the valuation for each cost associated pétim oilproduction included
in the analysis (monetized onlyyrough the use of valuations).

TABLER.4HUMAN CAPITAL COST\AERVIEW

HUMAN CAPITA
COST

SCOPE OF THE VALUATION

This valuation includes the impact of underpayment on human -beitg.
Underpayment Underpayment prevents workers to provide an adequate standard of livin
themselves and their families.

This valuation includes the impacts on human hefittim occupational incidents
The unit of measurement for human health impacts is disability adjusted life \
(DALYs).

Occupational
health

Table2.5 shows the human capital valuation coefficients for each human capital impact covered in the
Indonesian case study analysi$ie valuation of underpayment is somewhat different in the sense that
the change in valued attribute underpayment; is not directly measurable, but depends on the country
specific living wage. The amount of underpayment (US$) is the difference bethetotal (financial and
in-kind) wage and the living wagehis living wages based on country specifibaracteristicssuch as the

rural household size&somponents of the food basket and income taxese Appendid for more details

on the living wagealculation) As a valuation coefficient, 1 US$/UB®lerpaymentwas selected in this
study. This is a conservative valuation coefficient, as it does not account for opportunity costs.

12 Private estate palm plantatianaccount for 54.35% of the CPO production in Indongsitonesia Ministry of
Agriculture, 2014)
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TABLE 2:3HUMAN CAPITAL VALUATION COEFFICIENTS FOR THE INDONESIBYCASELY SIS (IN
2015 US$ PER UNIT)

Underpayment Occupational health (US$/incident)
(US$/USS Light incidents | Heavy incidents| Fatal incidents | Acute Pesticide
underpaymen} Poisoning (APP
incidents
1 3 866 1,159,469 2,157

For the human capital valuation methodologies, a more detallestription can be found iAppendixl.

LIMITATIONS

NATURAL CAPITALVALUATION

The materiality assessmersglies on national output data from which natural capital impacts are

derived at a country level. Calculating all impacts froragaonalperspective covering all producer
countries worldwide would not be feasible from a resources and timing perspebtiageldition, the
globalapproach does not attempt to capture intreational differences in impacts, or differences
between specific technologies and farming practices. These results are therefore strengthened by the
regionalanalysidgn the case study

General limitations regarding the natural capital valuations used imgkblgalapproach are described
below in Bble 2.6. Those limitations are related to aspects such as the aggregation of data, the
exclusions of specific costs, or the use of value feaartechniques. Specific limitations for the different
valuation methodologies, such as water consumption and eutrophication, appégp@endix.

TABLR.6: SUMMARY OF LIMITATIONS FOR THE VALUATIONS APPLIEHDOBABPPROACH

LIMITATION EXPLANATION

In some cases, components of valuations which represent impacts on

different receptors, such as human populations, are aggregated and use
different valuation techniques. The individual components of valuations m
or may not be directlyamparable, but the methodology applied is consiste
across the different impact categories and to each unique receptor.
Some natural capital costs have been excluded on the basis of materiality
data availability. Please see the relevant hmtology sections in Trucost
(2015) for further information. In addition, benefits are covered only briefly
and mainly assessed qualitatively.

Valuations are adjusted using inflation rates applied at a specific point in

Aggregation of
data

Exclusions

Static

Value transfer Valuetransfer was used to assess the impacts on ecosystems and humar
health. Value transfer techniques inherently imply a degree of uncertainty

when compared to primary valuation techniques (Brander, 2013).
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One key consideration here is that the monetizatadrexternal impact is inherently humasentric,

with the values reflecting the impact of the environmental change on the wellbeing of the individual,
society or business. This is so even in a context where thgeimd is the environment. For example,
the costs and benefits of a change in biodiversity are valued based on the services that biodiversity
provides to society. This is consistent with the approach taken in the international Millennium
Ecosystem Assessment, which focuses on contributions oystemss to human welbeing while at the
same time recognizing that potential for n@mthropocentric sources of value.

HUMAN CAPITALVALUATION

It is important to note that there are limitations to the results oethuman capitavaluation.An
overview ofkeylimitations regarding the human capital valuation in the case stsighyovidedbelow in
Table2.7:

TABLE.7: OVERVIEW OFEYLIMITATIONS FOR THEMAN CAPITAVALUATIONS

LIMITATION EXPLANATION

Data quality Averages were used to represent the ddtlwever, there often was a high
variability across sources and regions for key indicatorsifages, accident
rates,laborintensity). When data for privatestate plantations in Indonesia
were not available, data from comparable regions or farm tywese usedfor
some of the H&S parameterBor example, data on the use of personal
protective equipment was partially based on data from palm oil plantation
Thailand and from smallholder plantations in Indone€&ilnbal data on
pesticide poisoning rakewere used as recent data on Indonesian palm oil
plantations are not availabl&ome data sources are possibly prone to bias
For example, average light, heavy and fatal accident rates were mainly b{
on plantation specific sustainability and audit refso which can result in an
underestimation of accident rates as plantations with betedyor conditions
are more likely to have sustainability reports or certification programs.

Scope of human | Many humancapital costs have been excluded thie basisscope materiality

capital costs or data availabilityln addition, benefits are mainly assessed qualitatively.
Scope of supply | The scope for the human capital valuation was limited to private estate
chain plantations, established on mineral soil grasslavidsnechanical clearing.
Furthermore, only the establishment and cultivation phases were in scop¢
Static Valuations are adjusted using inflation rates applied at a specific point in
Assumptions Many specific assumptions were made throughout thalgsis. For example,

it was assumed that commodity pricestraditional markets in urban areas ¢
palm-oil producing provinces are the same as those in rural areas

Other specific limitations of the human capital valuation are described in Results.

FINANCIAL CAPITAL
Despite every care being taken to ensure the triangulation and reliability of financial ampagstated
alongside each practice in the Indonesia case sttildyassessment has some limitations that must be
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acknowledged and improved upadn future analyses. The principal limitation of the analysis is that it
relies on secondary rather than primary data and as such some uncertainty and context, as well as time
lag are inevitablyntroduced.

In addition, it is important to acknowledge the notable lack of producer specificity when addressing the
costs incurred aboved-or example, Fairhurst & McLaughlin (2008 in their analysis a wide

variability in the cost of inputs, particularly fertiizs, the largest plantation variable cost, due to
differences in procurement strateg$$ome estates had lorgrm fixed price contracts for fertilizers,

whilst others purchased according to need. Magation is related to the nature and purchasing

strength of the different players that classify the Indonesian palm oil industry.
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MATERIALITY ANALYSIS

NATURAL CAPITAL QUANTIFICATION

Fully mature oil palms produce 18 to 30 metric tonnes of fresh fruit bunches (FFB) per heatareil
extraction ratefrom FFBs varies around 20%, while for palm kernel oil it is much lower at around 4%.
Figure3.1displays total per countrgombinedpalm oil and palm kernel giroductionin 2013, as well
asthe average yield (tonndsFBper hectarg andcombinedconversiorrate (palmoil and palm kernel

oil production as a percentage of fresh fruit bun@#B)production).

FIGURB.1: PALM OIL PRODUCTION, YIELD AND CONVERSION RATE (ADAPHADSIRAMA13)

In 2011 yields ranged from 2 tonnes of FIRB/in Nigeria to 22 tonnes in Malaysia. Conversion rates
from FFB tgalm oil range from 8% in Nigeri& Colombia to 3% in Chinagonversion rates from FFB
to palm kernel oil range from 1% in Thailand to 9% in Bigmilugh nacorrelation is found betwen
yields and conversion rated)dse variables are essential in understanding the variability of impacts
across selected countries.

Table 3.1lsummarizeshe key inputgo the analysisAdetailed list of outputs and a detailed
methodology of calculation sthodsis available in Appendix 1

TABLE 3:IKEY INPUTS
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Indonesia 17 | 22 2 30% | 81% | 6% | 0% 89 23 2.6 0.3
Malaysia 22 |20 2 12% | 30% | 0% | 25% 86 41 2.6 0.3
Thailand 19 |15 1 <1% | 74% | 0% | 1% 72 35 2.6 0.3
Nigeria 2 12 6 <1% | 17% | 6% | 0% 65* | 24+ 2.6 0.3
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