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» To understand direct impacts of biodiversity degradatiom@mmercial real estate.
* Aquantification method by linking biodiversity indices teal estate market indices
« To analyze prices in global real estate market
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BIODIVERSITY HOTSPOTS - GLOBE
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BIODIVERSITY HOTSPOTS - ASIA

1
o s Urban population centers (red circles) and biodiversity hotspots in India & China, 1950-2025 (yellow circles refer to
@ v population centers outnde India & China). Source : Cities and Bio&vernty ostlook




XXV FIG Congress
K"nln IUMPUR “Engaging the Challenges, Enhancing the Relevance *

16-21JUNE 2014 MALAYSIA

* The index is not restricted to cities and can b@ieg at different scales.

CITY BIODIVERSITY INDEX - SINGAPORE

For example Singapore has used the index at theigukevel, in the master
planning of the new districts.

Master planning of the country like Singapore aapported its real estate market
representatives to comprehensively in developmergad estate pricing index.

There were 23 indicators that were consideredérddwvelopment of the Singapore’s city
biodiversity index. (COP11, 2012; Lena chan 2012)
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Cities which have provided their results for the Singapore Cities which have agreed to apply the Singapore Index
Index

1. Belgium: Brussels 17. Japan: Kobe 1. Australia: Joondalup

Capital Region 18. Japan: Kyoto 2. Cambodia: Phnom Penh 25. Mexico: Mexico City

2. Brazil: Curitiba 19. Japan: Nagoya 3. Cambodia: Siem Reap 26. Netherlands: Amsterdam

3. Canada: Calgary 20. Japan: Osaka 4. Canada: Calgary 27. New Zealand: Plymouth

4. Canada: 21. Japan: Sapporo 5. Canada: Ottawa 28. New Zealand: Wellington
Edmonton 22. Japan: Sendai 6. Canada: Vancouver 29. Philippines: lloilo City

5. Canada: Montreal 23. Japan: Tokyo 7. China: HePing 30. Philippines: Puerto Princesa City
6. Estonia: Tallinn 24. Japan: Yokohoma 8. China: Hong Kong 31. Philippines: Quezon City

7. France: 25. New Zealand: Auckland 9. European cities participating in the  32. Portugal: Porto

Montpellier 26. New Zealand: Hamilton European Capitals of Biodiversity 33. South Africa: Johannesburg
8. Germany: 27. New Zealand: Waitakere City Competition (from five countries — 34. Spain: Barcelona

Frankfurt 28. Portugal: Lisbon France, Germany, Hungary, Spain and 35. Spain: Ourense

9. Germany: 29. Singapore Slovakia) 36. Sweden: Stockholm
Heidelberg 30. South Africa: Durban 10. Finland: Helsinki 37. Sweden: Malmo

10. India: Mira 31. Thailand: Bangkok 11. France: French Regions 38. USA: New York

Bhayandar 32. Thailand: Chiang Mai 12. France: Paris 39. Viet Nam: Danang

11. Indonesia: 33. Thailand: Krabi 13. _ 40. Viet Nam: Hanoi

Bandung 34. Thailand: Phuket . Indla Hyderabad

12. Japan: Chiba

35.
13. Japan: Fukuoka 36.

United Kingdom: Edinburgh
United Kingdom: London

. India: Thane Municipal Corporatiol
5 dla Visakhapatnam
17.

14. Japan:
Hiroshima 18. Indone3|a Pekanbaru
15. Japan: Kawasaki 19. Israel: Jerusalem
16. Japan: 20. Lao PDR: Luang Prabang
Kitakyusyu 21. Lao PDR: Vientiane

22. Lao PDR: Xayaboury

23. Malaysia: Kuantan
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CITY BIO DIVERSITY INDEX - 23 INDICATORS

Indicator 1: proportion of natural areas in city

ndicator 15: budget allocated to biodiversity

Indicator 2: connectivity measures or ecological networks
to counter fragmentation

Indicator 16: number of biodiversity projects implemented by thecity annually

Indicator 3: native biodiversity in built-up areas bird
species

Indicator 17: policy, rules and regulations — existence of local bdiversity
strategy and action plan

Indicators 4-8: change in number of native species
\vascular plants, birds, butterflies, reptiles, fresh water
fishes

Indicator 18: institutional capacity: number of essential biodivesity-related
functionaries in the city

Indicator 9: proportion of protected natural areas

Indicator 19: institutional capacity: number of city or local government agencies
involved in inter-agency cooperation pertaining to biodiversity matters

Indicator 10: proportion of invasive alien species (as
opposed to native species)

Indicator 20: participation and partnership existence and state oformal or
informal public consultation process

Indicator 11: regulation of quantity of water

Indicator 21: participation and partnership number of agencies/ pivate
companies/ ngos/ academic institutions/ international organisatiewith which
the city is partnering in biodiversity activities, projects andprogrammes

Indicator 12: climate regulation: carbon storage and
cooling effect of vegetation

Indicator 22: Is biodiversity or nature awareness is included in te school
curriculum (e.g. biology, geography, etc.)

Indicator 13: recreational and educational services (area
parks with natural areas and protected or secured natura
areas)*/ 1000 persons)

Indicator 23: Number of outreach or public awareness events helid the city per
lyear

Indicator 14: recreational and educational services
(number of formal educational visits per child to parks)

16 -

K"nm IUMPUR “Engaging the Challenges, Enhancing the Relevance *

21JUNE 2014 MALAYSIA

CITY BIODIVERSITY INDEX - HYDERABAD

Greater Hyderabad City Biodiversity
Index 2012 at a glance

TOTAL SCORE: 36/ 92

Score

Indicators
I 1 - proportion of Ntural areasin ity 10 13- Receationa ana Eoucationa etvice tiough afea of parks

W 14- reqeatona

I 2 - Ecological Networs t counter habiatfragmentation

Visits of Children

W 3 - Natwe bira speces bioawersiyin buit-up arezs 15~ ugget aocations forbioawersty

I 4 cange in number of native vascular pants species B 16-

W 5 - cangein number o native bird speces I 17 - policy,Rules ang Reguiations
W 6 - hange in numer of aive butteties pecies 18- institutional capaciy:Esential iodiersity-elated functions
I 7 - change in numoe ofnative repile species 19 - insttutonal capaciy: Inte-agency cooperaton
I 8- change in numoer ofnative st water ish species 20 - public consutaton process

I 9 vtentorproteted nawral areas 2| - msstutional partnersnip

7 15 16 17 18 19 20

8 9 10 1 12 13
Ingicator

1

21 2 3

22 - nausionof

W 10 proporton of invasve Aten species

#Calculated based on (B user manual updated on 18th April 2012

* (alculated based on the (B user manual dated 27th September 2010 and the Discussion Document of Singapore National Parks'
Department presented at the “Third Expert Workshop on the Development of the (B held during 11-13, October 2011, Singapore.

11 - peguiaton o quanity ofwater 213 - Nmber of utreach of pubic awareness vt

W 12-a

QUi
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CITY BIO DIVERSITY INDEX (CBI )INDICATORS — REAL ESTATE INDEX PRICING

Indicators of city biodiversity index (CBI) that have ditexr indirect linkage to real estate prices are

eIndicator 1 — proportion of natural areas in the city

eIndicator 3 — native biodiversity in built-up areas

eIndicator 9 — proportion of protected natural areas

eIndicator 11- regulation of quantity of water

eIndicator 12 — climate regulation carbon storage and cgobiffect of vegetation that aids corporate
sustainability strategy of a company.

eIndicator 13-14 : recreational and educational services

eIndicator 15 — budget allocated to biodiversity in cities

eIndicator 17 — policy, rules & regulations : existence ofdbbiodiversity strategy & action plan.

*Declining trends in overall ecosystem health iglicfct concern to businesses not only because many
depend on related services, either directly orautly, but also because the degradation of ecesistan
present some of the following risks or opportuniti@arolyne Lane, 2009)
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RISKS AND INDICATORS
Operational Regulatory and legal

Risks: Indicator 11- regulation of quantity of watdrisks: Fines, new user fees, etc to companies

leads to risks such as higher costs for services as

regulations in quality of water whenever th@pportunities: Indicator 17 — policy, rules anhd

quantity of water is scarce. regulations : existence of local biodiversity strategy

and action plan upon which a company depends

Opportunities: Planning for water use efficiericy

and cost savings
Marketing and Sales Finance

Risk: Change in the purchasing patterns| as

companies being targeted by non-governmefRadks: Banks implementing rigorous lending

organizations that result in degradations to natureduirements

systems, Customers switching to other suppliers

that offer products with lower ecosystem impacts.

Opportunities:  Indicator 16: Number pOpportunities: Indicators 20-21: Participation gnd
biodiversity projects implemented by the cjtpartnership is a measure of banks or government
annually as it is a measure of communicatiagencies offering incentives to those companies|that
sustainable practices participating in innovafieglopt initiatives that reduce environmental impacts
programs that focus on sustainability or are aimed at enhancing degraded ecosystems.
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TOTAL ECONOMIC VALUE - BIODIVERSITY

 Total economic value of an environmental resource (ecesystonsists of its use value (UV) and non-
use value (NUV).

* Ause value (UV) is a value arising from an actual use made ofengesource.

» Use values are further divided in to direct use values (DWNRich refer to actual uses ;

« Indirect use value (IUV) which refer to the benefits deriyiinom ecosystem functions

» Option value (OV) which is a value approximating an indivadls willingness to pay to safeguard an
asset for the option of using it at a future date, like an iasge value.

* NUV are usually divided between a bequest value (BV) and &stence or 'passive' use value (XV).

e The total economic value : TEV = UV+NUV=(DUV+IUV+OV)+(XV+H)
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TOTAL ECONOMIC VALUE - BIODIVERSITY

*The ecosystem valuation methods that relates to real emtatbedonic methods that consider housing
market and the extra amount paid for higher environmentalityu
*The price of a house is related to the

characteristics of the house and property itself,

characteristics of the neighborhood and community,

environmental characteristics.
*Some of the indicators of CBI can be directly linked to thelguandicators in the real estate pricing
index.
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GLOBAL BIODIVERSITY HOTSPOTS — REAL ESTATE PRICING
Global Biodiversity Hotspots

W Switzedand
) France
L Spain

Hongkong

Singapore

s Gemany
_1 South korea

W

Washington
Sanfransisco
Denver
Detroit & Las Vegas
United states Minneapolis
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CONCLUSIONS - FURTHER RESEARCH

Studies in North America also confirmed that biodiversifieets real estate value “the Halstead
Property Company, the single amenity that added the moséevala Manhattan apartment was a good park
or river view. Based on the study, a view above the tree lit@wvad identical apartments to sell for as much
as 20 percent higher” (Patrick L.Phillips, 2000)
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