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ANTUIAITINSTULULNE (Ecosystem Services)
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Severity

Global Risk Interconnection Map 2010

Biodiversity loss

Degradation of biodiversity results in severely
depleted stocks of resources in fishery, forestry and
other bioservices with potentially irreversible
consequences for the environment.
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temperatures 2002/2003 drought

“Pollination - .. Water retention,& flood control Pest & disease control

Proporuon of the Cost of ﬂoodmg linked to deforestation Annual Iosss\caused by mismanaged or
‘most prodﬁéhve which destroyed c.25 million hectares of aoctden es introductions as agricultural
crops, including crops.in Bangladesh, China, India and 23 ' US UK, Australia, South Africa,
most fruits and Vietnam in 1998 . o A
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| Commercial interest in genetic banking
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the past 40 years seed banking or genetic variability will be

34
lost. Crop samples currently maintained
1 5 : by 1,500 gene banks around the world
Economic
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Source: Biodiversity and business risk, World Economic Forum (2010)




Business risks from biodiversity loss

Operational &
Physical risk

Regulatory &
legal

Reputational

Customers and
markets

Finance

Reduced productivity and higher production costs e.g. agricultural
production down and commodity prices up due to pollinator scarcity;
damage to watersheds reducing access to clean water

Damage to assets e.g. floods due to loss of wetlands

Prohibition on access to resources e.g. fishing, tourisms
Increased fees, access restrictions, or schemes requiring compensation to
offset environmental damages

Consumer boycotts in response to supply chain management — reducing the
value of existing assets
Local communities oppose consents for continued operation

Shift in consumer demand towards products with “demonstrated” or
certified lower impacts on biodiversity and ecosystems

Prospects of any of the above risks can undermine creditworthiness and
drive up costs of capital

Rising ecological risks push up costs of insurance

Verification costs to ensure that the products are sourced in conformance
with environmental regulation and standards

Source: Stephenson (2012) in OECD-Business, Biodiversity and Ecosystem Services
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Sustainable Sugarcane Sector (Bonsucro)

“(1) Producers are strong economic operators that thrive
(2) All stakeholders work together to support the growth of sector
(3) All workers engage freely and safely in professional activities in the sugarcane sector
(4) Sugarcane sector does not contribute to climate change

(5) Natural resources and biodi are preserved and maintained for this and future
generations”

Global Bioenergy Partnership

Environmental
“The development and deployment of modern
bioenergy should be based on the principles reflected

in a common set of sustainability indicators that can Sustainability
be applied by individual countries or communities to
meet today’s needs, including the needs of the poor, Social Economic

without compromising the ability of a society to meet
its future needs”

: B E FS Bioenergy production should be environmentally, socially and economically
sustainable and it should safeguard, if possible, foster food security.




Sustainability aspects addressed in different initiatives

1.1 Land-use changes (both direct and indirect)
1.2 Biodiversity and ecosystem services

1.3 Froguctive capadity of land

1.4 Crop management and agrochemical use
1.5 Water availability and quality

1.6 GHG emissions

1.7 Air quality

1.8Waste management

1.9 Environmental sustainability {cross-cutting)
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2. S0CI0-ECOMDMIC

2.1 Land tenure/access and displacement

2.2 Rural and social development

2.3 Access to water and other natural resources

2.4 Employment, wages and labour conditions

2.5 Human health and safety

26 Energy security and access

1.7 Good management practices and continuous improvement
2.8 Social sustainability (cross-cutting)
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3. GOVERNANCE

1.1 Compliance
3.2 Participation and transparency

4. FOOD SECURITY

4.1 Food availability

4.3 Food access

4.3 Food utilization

4.4 Food stability

4.5 Food security (cross-cutting)

L od e e e

DISCLAIMER: This table aims to provide an overview of the sustainability aspects/issues directly or indirectly addressed under each initiative, without any evaluation of the associated approaches and requiremenits.

The BEFS Compilation of Bioenergy Sustainability Initiatives (2011) is available here: www fao org/energy/befs/compilation/
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Global Bioenergy Partnership

“GBEP presents 24 indicators of sustainability regarding the production and use

of modern bioenergy to inform the development of national bioenergy policies
and programmes and monitor the impact of these policies and programmes”

e

Environmental

Lifecycle GHG emissions

Soil quality

Harvest levels of woo
resources

Emissions of non-GHG &
pollutants, including air toxics
Water use and efficiency
Water quality

Biological diversity

the landscape

Land use and land-use change
related to bioenergy feedstock
production

14.

15.

16.

o)

yocial
Alloca and and for
new bioe sroductio
P d supply \ational

in incon
energy sector
unpaid time spent by
ymen and children collecting
biomass
Bioenergy used to expand access
to modern energy services
Change in mortality and burden
of disease attributable to indoor
smoke
Incidence of occupational injury,
illness and fatalities

Jobs in tl

21.

22.
23.

24.

Economic

Productivity

't energy balance
Gross value added
Change in consumption of
fossil fuels and traditional use
of biomass
Training and requalification of
the workforce
Energy diversity
Infrastructure and logistics for
distribution of bioenergy
Capacity and flexibility of use
of bioenergy



GBEP — Environmental Sustainability Indicators

1. Life cycle GHG emission

2. Soil quality

3. Harvest levels of wood
resources

4. Emission of non-GHG air
pollutants

5. Water use and efficiency

6. Water quality

7. Biological diversity and
landscape

8. Land use and land use
change related to bioenergy
feedstock production
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kg CO,eq/G)J

% of land for which soil quality is
maintained or improved out of total
land on which bioenergy feedstock
is cultivated/harvested

m3 /ha-yr or ton/ha-yr

mg of air pollutants/ha
mg of air pollutants/M)J

Percentage

kg-N/ha-yr or kg-P/ha-yr

n*or % of HCV areas converted
to bioenergy production

Total area of land for bioenergy (ha)
% of bioenergy from yield
increases, residues, wastes,
degraded or contaminated areas

% of land use for bioenergy

Fossil fuels, other energy sources

Other agricultural practices

Fossil fuels and other energy sources

Fossil fuels and other energy sources

Fossil fuels and other energy sources

Other types of agriculture and/or regional

average for agricultural lands

Fossil fuels and other energy sources

Fossil fuels and traditional use of biomass

Source: Hayashi et al. (2014)




Bonsucro Production Standard

Global Sugar Production is

. %ﬂ“ Sugarcane

of which

2.61%° | 2.92”
Global Production is Land under cane 15
Bonsucro Bonsucro
Certified Certified

ca. 3 million t ca. 2 million m

Bonsucro Certified Bonsucro Certified

Source: Bonsucro (2013)

Bonsucro Production Standard consists of

6 Principles, 28 Criteria and 69 Indicators
1) Obey the Law

2) Respect Human Rights and Labour Standards
3) Manage Input, Production and Processing

Efficiencies to Enhance Sustainability
4) Actively Manage Biodiversity and

Ecosystem Services
5) Continuously Improve Key Areas of the Business
6) Additional Mandatory Requirement for Biofuels
under EU-RED (2009/28/EC) and Revised Fuel
Quality Directive (2009/30/ED)



Principle 4-Actively Manage Biodiversity and Ecosystem Services

Criteria Verifier Standard

Agri.  Processing

& Milling
4.1To 4.1.1 Dissolved oxygen in receiving stream X ppm 75
assess
impacts of
sugarcane 4.1.2 Percentage of areas defined X X % 0
enterprises  internationally or nationally as legally
on protected or classified as High Conservation
biodiversity  Value (HCV) areas planted to sugarcane after
and the cut-off date of 1 January 2008
ecosystem 4.1.3 The key environmental issues are covered = x X % > 90%
services

by an appropriate and implemented
environmental impact and management plan
(EIMP)

4.1.4 Ratio of N and P fertilizers applied X dimensionless < 1.05
(expressed in equivalent phosphate) to

fertilizer N and P recommended by soil or leaf

analysis (expressed in eq. phosphate)

4.1.5 Agro-chemicals applied/ha/year X kg A.l./ha/yr <5

4.1.6 Banned agro-chemicals applied/ha/year  x kg A.l./ha/yr 0



Roundtable on Sustainable
Palm OQil (RSPO)

RSPO environmental criteria

1.

2.

3.

4.
5.
6.

Aspects of plantation and mill management that have environmental impacts are identified,
and plans to mitigate the negative impacts implemented and monitored, to demonstrate

continual improvement

The status of r: Ireatened or.endange species ! other High
Conservation Va habitats, if a that exist in the piantation or that could be
affected by plantation or mill mana nt, shall be identified and operations
managed to ensure that > imaintained and/or enhance

Waste is reduced, recycled, re-used and disposed in an environmentally and socially
responsible manner

Efficiency of fossil fuel use

Use of fire for preparing land or replanting is avoided

Plans to reduce pollution and emissions, including GHGs, are developed, implemented and

monitored
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In order to comply with RSPO, the
assessment of High Conservation
Values and biodiversity management
are required. To presents how the oil
palm plantation (both of planting and
new planting areas) effect to an
important environmental and social
values.

Conservatf

A maiml ¥
for forest r

_(:—:.:.,!0‘ 1 % “.; 4 g
> . and monitor’ y o
| & » -

-HCV Forest Toolkit; ProForest, 2003-

http://www.hcvnetwork.og/,ttp:/news.mong
abay.com/2014/0522-watsa-balikpapan-zero-
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Definition of High Conservation Value

& = = o o Y s a o
HCV 1: Wuindianuuainvaltaniedinaw niaMusadyseauianuaz/usascaussind

HCV 1.1 | Wuiduasas 12u usanian wesnewusdadin anweuuveand (Protected Areas)

HCV 1.2 | unaviiaguaswusiy wusdaiviennusaagluniizana (Threatened and endangered species )

s

HCV 1.3 | unaviiaguaswugiy wusdniiawizdu (Endemic species)

HCV 1.4 | unavilaguaswusdasanawanuaania (Critical temporal use)

& A4 a A | o A - o o da 1 & A | | 1 &
HCV 2: wunnmiluunaciandunacusuysaizagaviidie v nunihavialuaini 60,250 1sauld
HCV 3: Wuiissuuiinaisidneaizianiy wanniusaasd luaiizananaiy

HCV 4: Wiuiidaudrdalunissnedeninsau

HCV 4.1 | Wustheiwin (Forests critical to water catchments)

HCV 4.2 | Wundatansuulndy (Forests critical to erosion control )

HCV 4.3 | Auiuwwadulnih (Forests providing barriers to destructive fire )

9

& A d e 1 s A o =l a ! % Y4
HCV 5: Wwunniiluwuaviladanusriunisaisedinuasyquzu 2 21115 Ul ansa1sa

Qs

&K dda Y o - =
HCV 6: fiuifinnudrdaumeeiuiniusssu dsun anuda dssinsinasauaiu

Source: RSPO (2012)



Procedure of Life Cycle Impact Assessment

MIDPOINTS ENDPOINTS SINGLE INDEX
LIFE CYCLE INVENTORY (IMPACT CATEGORIES) (DAMAGE CATEGORIES) (SCORE)
Global warming CLIMATE CHANGE .
ENERGY _
CONSUMPTION | (kg CO, equivalent) B (GWPyg) | Species loss as
(Coal, Natural gas, Wood) Ozone layer depletion | % ™. an endpoint
kg CFC equi &
RAW MATERIALS o L i, = . impact
CONSUMPTION ¢ Photochemical ozone formation | ° ™\ | HUMAN P
(Gravel, Metals) (NMVOC) T HEALTH N
EMISSIONS TO AIR Human toxicity — B4
(SO;, CH,, CO5, NOy) e POINTS
Ecotoxicit {persons.yr)
EMISSIONS TO WATER | DR AN i - e
(pO‘)-. md) :.:"‘ == lg: ;_":} o= er_ m—— 5 E“J‘Iab“,th“"j
VN Acidification L ——19 QUALITY
EMISSIONS TO LAND ’ Lo bo. Pivalon | POF ™y
(DDT. NH;, PO‘L) \‘, T — = \\J
2 Eutrophication Vo4
SOLID WASTE (kg PO~ equivalent oY |
(Processed materials, by- \ T ———— Ty 74 PP —
products) ‘ Land use NATURAL
LAND |8\ R §d iy land RESOURCES
{Land occupation and land Resource depletion (MJ/pers®yr)
transformation) kg iron equivalent)
WATER Water use
(m?)

= = e

Classification and Damage assessment, Grouping,
characterization Normalization Weighting
Environmental mechanism

Source: Souza et al. (2015); Global Change Biology Volume 21, Issue 1, pages 32-47, 30 SEP 2014 DOI: 10.1111/gcb.12709



http://onlinelibrary.wiley.com/doi/10.1111/gcb.2014.21.issue-1/issuetoc

Safeguard subjects and Damage Indicator

LCIA Methodology

El 99 LIME EPS
- Human health DALY DALY YOLL etc.
®)
(¢)]
o | Social assets | Energy (MJ) JY EURO
m AR\
2 | Biodiversity PDF EINES NEX
Q.
= Plant Ton EURO

PDF: Potentially Disappeared Fraction of plant species (i.e. Ratio of extinct species)
EINES: Expected Increase in the Number of Extinct Species
NEX: Normalised Extinction of Species (i.e. Ratio of species extinct with in a year)




Managing Biodiversity Risks of Business

Activity Guidance

» Determine if there is sufficient technical expertise within your organisation to understand relevant
; oy biodiversity risks or whether external support is required.
current processes | * Review the processes currently in place to manage biodiversity risks and identify the teams or
and capacity individuals responsible.
* Review how your competitors and other leading companies are responding to biodiversity risk.
» With the help of external organisations and tools as appropriate, identify your business’s direct impacts
and dependencies on biodiversity and ecosystem services and potential matenal risks.
» Referencing the typology on page 8 2=s<ss your exposure to other biodiversity related risks, for example:
: * Regulatory: Might your business be affected by requlatory responses to biodiversity loss?
E;’;l"_’ate POt?s"':'a’ e.g. extraction quotas, ecosystem pricing regimes, permitting requirements.
iversity ni
for your business . Physyical:l Will ecosystem degradation expose your operations to'increased disruption?
e.g. flooding. desertification.
Company brand: What negative impacts on biodiversity are *hidden in the closet’ in your operations
or supply chains? E.g. unsustainable sourcing, impacts on endangered species, pollutants.
Supply chain: Could biodiversity risks threaten the operations of your key suppliers?
Develop and » Consider establishing a working group or similar tc manage the strategic response.
:ns‘::at ntto * Create a framework to track and manage the risk which is commensurate with the potential scale
preparzgayn d of the risk. appropriately governed, integrated with internal management systems and importantly
protect the encompasses supply chains and potential downstream impacts.
business * Engage with industry initiatives which can help to manage risk and provide reputational advantage.
» Communicate your performance, initiatives and successes to your stakeholders.
: » Use your progressive position and alignment with industry initiatives to reach out to other organisations
SO IRERGEE and develop strategic alliances
your position €9 .
to stakeholders » Engage early in policy consultations to help shape pending national and international ecosystem related
and positively regulations and ensure that you are well placed to deal with the implications.
== = poficy = Consider leveraging media interest in biodiversity to strengthen your position.

Source: Biodiversity and business risk, World Economic Forum (2010)
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THANK YOU FOR YOUR ATTENTION

For further information contact:
Dr. Thapat Silalertruksa
thapat.sil@kmutt.ac.th



