MPRA

Munich Personal RePEc Archive

Ethno-diversity and bio-diversity:
Methods and measurement

Hans-Dieter Evers and Anis Yusoff and A.BB. Shamsul

Center for Development Research (ZEF), University of Bonn,
Institute of Ethnic Studies (KITA), National University of Malaysia,
Institute of Ethnic Studies (KITA), National University of Malaysia

14. August 2010

Online at http://mpra.ub.uni-muenchen.de/24429/
MPRA Paper No. 24429, posted 15. August 2010 01:48 UTC


http://mpra.ub.uni-muenchen.de/
http://mpra.ub.uni-muenchen.de/24429/

Preliminary DRAFT © by Hans-Dieter Evers, Anis Yusoff, Shamsul AB 14-08-2010

Ethno-Diversity and Bio-Diversity-
Methods and Measurement

Hans-Dieter Evers, Professor & Senior Fellow, Center for Development Research, University of Bonn
Anis Y. Yusoff, Principal Research Fellow, Institute of Ethnic Studies, National University of Malaysia
Shamsul A.B., Professor & Director, Institute of Ethnic Studies, National University of Malaysia

Abstract

Biology and Anthropology/Sociology have dealt with issues of diversity for a long time, developing
different concepts, theories and methods. In recent years there has been, if not a convergence, but at
least a recognition that problems in nature and in society are interrelated. This paper attempts to use
concepts and methods of biodiversity research and test their applicability for a study of ethnic relations.
It is noted that the preservation of biodiversity ranks high on the agenda of researchers and politicians,
whereas ethnic diversity is often associated with unrest, conflict and economic decline. We try to
reverse this tendency by emphasizing social cohesion and the social and economic value of ethnic
diversity. An “ethnic diversity index” is proposed and used in the analysis of Malaysia’s plural society.
This index is based on Simpson’s diversity index, commonly used in biodiversity research. Further
research on the interrelation of bio- and ethnic diversity is advocated.

Keywords: Biodiversity, ethnic diversity, research methods, pluralism, ethnic conflict, cohesion,
ethnoscape, Malaysia
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Biodiversity is life
Biodiversity is our life

2010 International Yearof Biodiversity
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1. Introduction: The Concepts Bio-Diversity and Ethno-Diversity

We are living in a world of increasing diversityth in terms of measurable items, shapes and
feature, but also in terms of imagination, thougirtd constructions of reality. A complex array
of theories and concepts has arisen to take acoduiné changes in our real world. The terms
we shall be concerned with in this paper are bi@dity and ethno-diversity.

The concept bio-diversity came into being as rdgexst 1985 and has since conquered the
imagination of scientists, journalists and polaits. The term basically refers to organisms as
classified in populations, species, taxa, commesyitand other similar categories. It also refers
to the composition of ecosystems and evolutionanggsses. The term has taken on a strong
normative aspect in reference to conservation.

Ethnic diversity or, as it sometimes called, “etltheersity” describes the degree of variety of
ethnic groups living together on a common territdiyere is a very large literature in the social
sciences on what constitutes an ethnic group arad lthds them together (e.g. the classical
study of Barth 1965). Ethnic groups may live togetim a “plural society” or form cultural
enclaves or “diaspora” in a host society. The isareund ethno-diversity, formerly the domain
of social anthropologists, are also frequentlyetakp by the mass media and by politicians and
imbued with a normative tinge, being mostly seen harden or a challenge, rather than a boon,
especially in nation-building efforts.
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Figure 1 Journal articles dealing with biodiversity andrethdiversity, as listed in the Web of
Science data bank, 2000 to 2009.
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If we compare the number of publications on bothjestts, bio-diversity is way ahead (see
figure 1). As social scientists we could ask thesfion: what can ethno-diversity research learn
from studies on bio-diversity. Either concept, diwersity and ethno-diversity are embedded in
theories. We shall, however, take up mainly conea@nd methodological issues.

Table 1 Corresponding Concepts of Bio-diversity and Etllingersity

Bio-diversity Ethno-diversity

populations, species, taxa, | Ethnic groups, communities,
communities diaspora

Eco-system Plural society
Conservation National unity
Sustainability Resilience

?symbiosis ? cohesion

? ?

Both biodiversity and ethno-diversity research didierently named concepts referring,
however, to similar observations and facts (sele th Whereas species and taxa are the basic
units of analysis in biodiversity research, ettgricups and communities are the same for
ethnicity research. A biologically diverse ecosystis mirrored by a “plural society”,
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advocating the conservation of an ecosystem idaita a call for national unity, etc etc. So far
the terminology has not been adjusted to match $yggtems, the biological and the social,
despite Durkheim’s observation a hundred yearslagio‘the social realm is a natural realm
which differs from the others only by a far greatemplexity” (Durkheim 1965{1912} : 31).

Alternative Concepts

Heterogeneity or complexity are concepts closeverdity and are often used to convey the
same meaning.

“Heterogeneity refers to the distribution of peoaiaong different groups. The larger the
number of groups and the smaller the proportiothefpopulation that belongs to one or a few,
the greater the heterogeneity is in terms of argh@minal parameter, such as ethnic
heterogeneity of a community or the religious hegeneity of a society” (Blau, 1977:77).
“Heterogenitat bezieht sich auf die Verteilung Netglieder einer Gesellschaft auf
unterschiedliche Gruppen...” (Ziltener, P. (2006).

Geographers have lately given attention to theapadpect of biodiversity. The term
“geographical complexity” is used to point to thesw area of research (see appendix to this
paper). The term is generally used to describeligtebution of attributes in space. We shall
refer to GIS-based mapping in this context.

2. Bio-diversity and Ethno-diversity as Value and Resource

Since bio-diversity and ethnO-diversity have erdele public debate or domain, the valuation
of the concepts and the reality behind them hderdidl considerably. It is difficult to follow all
different streams of thought on the matter of ditgr but at least a general tendency is clearly
visible. Whereas bio-diversity is valued highlymthdiversity is not. There is advocacy by
NGOs on both issues, but by and large high bio+ditxeis seen as important to sustain life on
this planet, ethno-diversity is mostly seen asighetntal to social harmony and political stability.
The diversity of species is highly valued and thstainability of nature and mankind has been
linked to the maintenance of a high level of bivedsity. Table 3 contrasts basic concepts and
tendencies, albeit in an admittedly rather crudg.wa
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Table 3 Contrasting Bio-diversity and Ethno-Diversity Rass and Policy

Bio-diversity research and policy | Ethnicity research and policy
sustainability conflict

avoid decrease of diversity decrease ethnic sliyer
value diversity value unity & lead culture
conservation ethnic cleansing

In contrast, national governments have stressednatunity, the assimilation of migrant
communities and reduction of ethnic identity. Sagyogernments have even gone as far as
reducing ethnic diversity by “ethnic cleansing’ameans to create a uniform society. Even
policies of affirmative action have a basis in gfoal of uniformity rather the diversity. One
ethnic community, seen as lagging behind, is supddo bring it up to the same level of
(usually economic) standards as other groups.hojmed that economic and ethnic differences
will be reduced, gaps will be closed and diversity be diminished.

Political leaders generally tend to stress unityafdeast, like in Indonesia
and Malaysia, “unity in diversity” (“perpaduan dal&ebelbagaian” in
Malay and “bhinneka tunggal ikha” in Indonesiaihe “Satu Malaysia —
One Malaysia” policy of the Malaysian governmemesses the unity of
the nation and conveys the message that “we ahaddlysians”, rather
than Malays, Chinese, Indians and others. Thouighptbsition is debated
and disputed, ethnic diversity is still largely peived as a cause for
conflict, disorder and trouble. Thus Shamsul hgsied “Kita menolak
konsep disunity, yang dianggap negative, dan kitgiglengan konsep
diversity, yang kita terima sebagai sesuatu yarsifibaJustru kepada kita,
diversity adalah suatu asset bukan suatu bebartasenada” (Shamsul 2009:9). It is perhaps
significant that even the UNESCO culture report@B0entitled “cultural diversity, conflict and
pluralism”: diversity and pluralism is mentionedsiby side with conflict. Especially political
science thrives on conflict and conflict studies. #hamsul AB (2010:2 has pointed out,
“academic and popular analyses on plural sociegti&outheast Asia has privileged the ‘conflict
approach’...A heavy emphasis has been given twtinking of centrifugal forces, which divide,
as the ruling societal pattern, and less on thé&ipetal ones, that encourage convergence”.
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When it comes to bio-diversity the general peraapis the reverse. The diversity of species is
highly valued and the sustainability of nature amghkind has been linked to the maintenance of
a high level of bio-diversity. The reaction of adates has become quite vocal.

Whereas biological research has, by and large, asigdd the value of diversity, social research
(and even more so government planning) has oftess&d the potential conflict propensity of
multiethnic societies. In the international Conventon Biological Diversity the signatory
governments have agreed to take measures to seddgodiversity.

Convention on
Biological Diversity

The Global Biodiversity Outlook of 2010 shows tha five main global drivers of biodiversity
loss are intensifying. These drivers include halhass, the unsustainable use and
overexploitation of resources, climate change, siwmaalien species, and pollution. The report
warns that irreparable degradation may take plaeeosystems are pushed beyond their tipping
points, leading to the widespread and irreverdiiss of ecosystem services that we depend on
greatly. Malaysians depend on biodiversity for thpeosperity just as much as the inhabitants of
other countries. (Statement of the Executive Sapyetf the Convention on Biodiversity,
National Seminar on Biodiversity, KL 21 June 2010).

The new post-2010 Strategic Plan is expected te baveral other key components. These
include:

» Drawing strong links between biodiversity, ecosystervices and human well-being;

» Addressing the economic value of biodiversity aodsgstem services;

» Making explicit the importance of biodiversity peegation for poverty eradication and
the achievement of the millennium development goals

» Addressing both the direct and indirect driverdioidiversity loss, the latter including,
inter alia, excessive consumption, for example of fossilduid meat, population
growth, environmentally harmful subsidies, andck laf public awareness about the
harmful consequences of biodiversity loss;

* Promoting concerted action by all by all sectorg@iernment and society in addressing
biodiversity loss; and

» Linking such action with efforts to combat and adayclimate change.

It should be noted that bio-diversity is increagyrigmked to social and economic issues.
Whether or not biodiversity is in one way or anotb@nnected to ethnic diversity has, as yet, to
be proven.
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3. Linking Biodiversity and Ethnicity Research

We shall discuss several basic concepts of bottbappes and then turn to questions of
measurement.

TheValue of Diversity

Though predictions for the maintenance of biodigi@e gloomy, high values are placed on
the maintenance of biodiversity. “Biodiversity ife| our life” is the slogan of the biodiversity
convention. Whereas the economic value of bioditeis stressed, the economic value ethno-
diversity is still not fully recognized. By applyrhuman values to both bio- and cultural
diversity discussions in both fields tend to behhygralue-laden. Diversity, whether biological,
cultural or ethnic should be protected, enhanceldvatued. How can we transfer the positive
valuation of biodiversity from eco-systems to sbsistems? In other words what can we learn
from biodiversity research in working on plural Etes and ethnic relations?

In management theory in contrast to politics thieaton of diversity has meanwhile taken a
positive turn. “Diversity management” is supposedurn diversity into a business advantage.
Ethnically diverse teams are deliberately creataddrease innovations and improve output. To
cite just one example: The Hongkong and ShanghiakiBg Corporation HSBC, one of the
world’s largest banks, refers to the positive atpetdiversity on its website:

“At HSBC, we believe in the power of diversity. Diversity is central to the HSBC brand. Beyond gender,
ethnicity, disability or age, we recognize and appreciate individual differences and how diverse
perspectives spark creativity, productivity and performance — that would lead us to progress”.

4. Measuring diversity

The Ethnic Diversity Index (EDI)

The Institute of Ethnic Studies (KITA), Universkebangsaan Malaysia (UKM), is involved in
developing a Malaysian Ethnic Relations MonitorBygstem (MESRA) to track changes in the
ethnic composition of the Malaysian population/itelihood and its political behaviour. Within
this framework an “ethnic diversity index” will leveloped. It takes its cue from research on
biodiversity and related fields. This index willaie policy administrators and civil society
organisations to track long-term social changegngdoint, in combination with other data and
indicators, possible fields for policy interventsorThe KEDI will be exemplified with some
pilot study data towards the end of this paper.
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Singapor e City Biodiversity Index

In an expert meeting July in Singapore in 2010w imelex will be proposed. The Inds
measures "Biodiversity in the City"cluding factors such as: % of natural/s-natural areas,
diversity of ecosystems, measures of fragmentati@tosystems, number of native spec
proportion of native species (as opposed to ineaslien species), % of protected areas
"protected eeas indicate the government’s commitment to biexdily conservation"). Details
index construction have not yet been revee

5. Simpson’s Diversity Index

The degree of bighversity is usually measured by a statistical folarknown as the Simps¢
Diversity IndexSimpson 194, which shows the probability that tvirdividuals chosen at
random from the same area belonthe same species (or ethnic groups)

Simpson's diversity index (also known as Speciesrdity index) is a measure used to quar
thebiodiversity of a predefined ai. It measures the numband distributiorof each species.

For plantghe percentage cover irsquare meter or square kilomeseisually used, fcanimals
the number of organisms of a speciecounted. Thetatistical formula for the Simpson index |

> ni(n; —1)
b= N(N —-1)

WhereN is the total percentage or total number of orgiaisiand n is the percentage of a spe
or number of organisms of a spec

6. Application of the Simpson Diversity Index in Ethnicity Research

The Simpson DBiersity Index can be calculated to show, how thaietcomposition of a natic
or district has changed or how different areas ammps to the distribution of ethnic grot

The advantage of the Ethnic Diversity Index liesha fact, that large datas are standardized
and can be compared and correlated with otherblaséWe assume that for instance conf
potential of certain areas is not only relatechivincidence of poverty or the dominance
particular ethnic group, but also to the de of ethnic diversity. The hypothesis that aree
high ethnic diversity are less prone to ethnicemale than areas of low ethnic diversity cat
empirically tested by large data s€The EDI is therefore both an analytical as welhgdanning
tool.
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Recently the US Bureau of Census has applied the<sin Diversity Index to measure ethnic
diversity by county (see map below).

Figure 2 Ethnic Diversity, USA 2000

Diversity index
by state
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The US diversity index is 0.49. The map clearlyvgfithe areas of high diversity in the South, if
persons of Latino origin are counted as a sepathtec group.

Basic research has just started to link biodiveitd ethno-diversity. The basic idea suggests
that man is just one of the many species on eBitiersity is defined in a broad way to include
ethnicity, languages, etc as well as bio-divergégiables.

“Bicultural diversity (BCD) is the total variety bibited by the world’s natural and cultural
systems. It may be thought of as the sum totadh@frorld’s differences, no matter what their
origin. It includes biological diversity at all itavels, from genes to populations to species to
ecosystems; cultural diversity in all its maniféistas (including linguistic diversity), ranging
from individual ideas to entire cultures; the almiair geophysical diversity of the earth,
including that of its landforms and geological @sses, meteorology, and all other inorganic
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components and procesgesy., chemical regimes) that provide the settordife; and,
importantly, thanteractions among all of the’ (Harmon and Loh 2004:.

A largescale research project of Terralingconservation NGChas assembled wo-wide data
to construct a Biocultural Diversity Index (IBCI Three components of the IBCD derived
from five indicators of BCD:

* number of languages

* number of ethnic groups

e number of religions

» number of bird and mammal species (combil

* number of plant species

Figure 3 Biocultural Diversity

Each of the three parts of t
e A —~ IBCD gives equal weight t
e dE = 8 e : e cultural and biologic:
' ; ' diversity. Three core areas or
“hotspots” of diversity hav
_ ) been identified, one of whic
1N — N includes Malaysia an
ﬁ, ) ‘ % u}““ | Indonesii (see map below).
et Both these countries conte
4 : a population that speak ma
N ' different languages and lar
i areasf tropical rainforest:
T —————— of high but unfortunately fa:
B e tinecms | ety W D declining biodiversity
e - b Lipietz (1992) even argus
that biodiversity depends «
ethnodiversity It remains,

however, unclear why eth-
diversity should be systematically linked to-diversity at all.Further empirically base
research will be necessary to establish this

7. Ethnoscapes

Ethnodiversity createdistinct, but constantly shifting “ethnoscis” of ethnic groups
distributed across &éhgeographical space of nations. Appadurai umuch wider definition the
also encompasses many other social categorieopfg

“By 'ethnoscape’, | mean the landscape of persdwsoonstitute the shifting world in which v
live: tourists, immigrants, refugees, exiles, gueskers, and other mcng groups and perso
constitute an essential feature of the world, gokar to affect the politics of and betwe
nations to a hitherto unprecedented degree. Timstito say that there are not anywh
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relatively stable communities and networks, of kipsof friendship, of work and of leisure, as
well as of birth, residence and other filiativerfar. But that is not to say that the warp of these
stabilities is everywhere shot through with the Wwafchuman motion, as more persons and
groups deal with the realities of having to movethe fantasies of wanting to move. What is
more, both these realities as well as these fagagw function on larger scales, as men and
women from villages in India think not just of magito Poona or Madras, but of moving to
Dubai and Houston, and refugees from Sri Lanka tiv@nselves in South India as well as in
Canada, just as the Hmong are driven to Londonedisas to Philadelphia. And as international
capital shifts its needs, as production and teadgybgenerate different needs, as nation-states
shift their policies on refugee populations, these/ing groups can never afford to let their
imaginations rest too long, even if they wished @ppadurai 2010).

In contrast to Appadurai other authors like Smitd &chetter (2005), who define ethnoscape as
the territorialisation of ethnic memory, i.e. thaibf shared by ethnic groups in a common
spatial frame of origin.

We use this term “ethnoscape” in a more restrictmese, as only ethnic groups are taken into
account that do, however, exhibit many of the daxtiaracteristics described by Appadurai.
Many of the ethnic groups are migrants, there arship networks and places of work and
leisure, but we emphasize ethnic rather than atbeial diversities.

8. Towards the Construction of the Ethnoscape of Malaysia

Our main concern in this paper is that the consttn®f academic and popular analyses on
plural societies in Southeast Asia has privilede‘tonflict approach.” A heavy emphasis has
been given to the workings of centrifugal forceshesruling societal pattern which divide, and
less on the centripetal ones, that encourages opevee. This is perhaps not unexpected in view
of the fact that these societies have often expee@ internal conflict, struggle and often regime
change, mostly traumatic ones. Therefore, the vamity and fragility of these societies have
been viewed as the main reason why transnationaddpsuch as global fundamental Islamic
activism, find roots rather easily locally. Polé@lanalysts often playing the role of ‘prophet of
doom’ frequently offer negative predictions abdé future of these societies.

It was predicted once that the fall of Soeharto idead to the breaking down of Indonesian
unity as a nation-state. Violence would follow santd Indonesia would be gone to the dogs.
Some suggested that extreme Islamic elements wak#dover. Others suggested that Indonesia
post-Soeharto would become a federal state. Indtte=n, analytically, was at the mercy of the
theoretical ‘wolves’ (ready to tear Indonesia dsran of knowledge into bits and pieces) and
populist ‘demons’ (ready to demonise anything Inekan so as to justify sensationally the
break-down of the Indonesia social system). It avémd of a macabre celebration of negativity
and violence. A few sane voices such as that of BefmerCivil 1slam: Muslism and

12
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Democratization in Indonesia (2000) appears, but the voice too soft to be heaadlonely to be
noticed and too little followers to make an impact.

Malaysia was predicted to suffer from serious bipethnic conflicts every time an economic
crisis occurred in Asia. After experiencing a serf economic crises in the last three decades,
namely, the 1986-87, 1997-98 and the recent 200€&dfAomic crises, Malaysia remains
politically stable and indeed enjoying a positieeomic growth. Admittedly, there have been
localized skirmishes, some inter-ethnic and otbets/een social groups, have occurred during
this period. However, it did not lead to major dgaconflict outbreaks of a proportion
comparable those experienced by Sri Lanka or byesafithe Central African countries.

However, this didn’t stop Malaysian own politicabphet of doom Mr. Lim Kit Siang to
republished his book entitléime Bombs in Malaysia: 30" Anniversary Edition (2009, original
1978) as if Malaysia have just had itsth3ﬂoody ethnic riot of the May 131969 magnitude.
What many have failed to realize is that all thedactions of the prophet of dooms have not
come true. Instead, since the major ethnic ridlaty 13" 1969, there has been consistent long
peaceful period, punctuated once or twice by etbkilenishes. Instead, all the riots and conflict
have been happening in the north of peninsular Y&ain the once famous ‘peaceful’
Thailand.

Why didn’t the expected conflict take place in Mai@? This has to be explained.

It appears to be more useful to approach this iseamlogically from a ‘cohesion approach’

with the assumption that the plural societies intBeast Asia are generally in a state of ‘stable
tension’ meaning they have been surviving in aasitun dominated by major societal
contradictions but nonetheless, longitudinally, a&ms generally cohesive. In other words, there
is some level of social cohesion within these s@sebut the journey has not been plain sailing.
Often the social cohesion is punctuated by skirggshihich were resolved quickly.

In other words, if we were to emphasize of the ateg’ aspects of the diversity, which usually
involved a small percentage of the population, veethen giving a disproportionate focus on as
an aspect of the social reality. As a result, wadlshiss the larger portion of the ‘positive’ aspec
of diversity that the general population is enjayifhe moot question is how we shall redress
this ‘analytical myopia.’ For this we should stuttheg experience and empirical evidence from
Malaysia and take our clues from biodiversity reske@and advocacy.

Malaysian states differ greatly in terms of ethaliersity, even if we only use the broad
categories of Malays, Chinese, Indian and othems figure 4).

13
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Figure 4 Ethnic Diwersity Index, West Malaysia 20

EDI 2010

Source: EDB and own calculations
The index shows that Malaysian states can be gtbinpthree categori.

Table5 Ethnic Diversity Index, West Malaysian States Z

Ethnic Diversity States
Very low 0-0.1 Kelantan, Terengganu
Medium 0.2 -0.4 Perlis, Pahang, Kedah

High diversity 0.5 - 0.7 Melaka, Perak, JohpNegri Sembilan, Pula
Pinang

The following maps show the changing ethnoscap&’'edt Malaysian states. These maps ca
easily explained with referencethe wellknown population distribution of the WeMalaysian
states. More surprising, however, is the changghnic diversity between 1970 and 2010
only one state, namely Penang the ethnic divensisyincreased, whereas in all other st:
particularly in Perlis and Pahang, ethnic diverbigg leen reduced. A more detailed analy
will be provided, as soon as data on a district@ntstituency basis become availe

14
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Figure 6 and 7 Ethnic Diversity 1970 and Change of EDI between(1l8id 2010
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Data: EDB. Map design: Pamela Nienkemper (ZEF, Ehsivy of Bonn)

Down-scaling the diversity index to census bloakeleyields a much clearer picture of the
development of ethnic diversity. The following pnghary maps show the change of ethnic
diversity in Kuala Lumpur. If the data are correzttynic diversity has declined and living areas
have become more segregated. This preliminarytresaels further checking and investigation.
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Figure 8 and 9 Ethnic Diversity Index for Kuala Lumpur, 1991 ak@00

Ethnic Diversity, KL i, Ethnic Diversity, KL 2000

Legend
EDI_1991 —
B <005 B <005

005-045 N 0.05-045 N

o Aug 1, 2 4 I - o045 An 12 4

Legend
EDI 2000

The MESRA study attempts to create an “early waysiystem” of social and ethnic tensions.
Prevailing monitoring projects on ethnic relatiamshe country tend to focus on the negative
aspects of these relations such as ethnic-relatedagces and the number of ethnic group
conflicts taking place. This study uses a positngkcator based on good governance and quality
of life indices as a way to understand the levejulity of ethnic relations in Malaysia. A pilot
survey of 5 constituencies has been completedranddta are now being analysed.

These data represent the distribution of ethniaggan five Malaysian constituencies, as shown
in the table below.

16
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Table 5 Distribution of major Ethnic Groups in 5 Malaysi@onstituencie

Kota Sri Tasek
Raja Serdang Temerloh Aman Glugor
% % % % %
Malays 47.8 36 63.4 18.1 77
Chinese 21.3 54.4 26.6 15.8 14.70
Indian 27.6 10.7 8.7 65.9 7.50
others 3.3 0 1.3 0.2 0.80

Source: MESRA. KITAUKM 201C

The respective EDI (ethnic diversity inddigure 5) shows the differences in the five san
areas.

Figure5 Ethnic Diversity of Voters in five Constituenci

EDI (Ethnic Diversity Index)

in five Constituencies

0.7 -
0.6

0.5 A
0.4 -
0.3 A
0.2 A
0.1 A

Kota Raja Serdang Temerloh  SriAman TS Glugor

Source: MESRA. KITAUKM 201C

The following map is a first attempt to show ethdieersity in Malaysia at a district level. T
district data are derived from the Malaysian cerefu&00. A detailed analysis is under way .
will be provided at a later dé-
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Figure 10 Ethnic Diversity Index, West Malaysia 2000 (Distri_evel)

Ethnic Diversity Index by District
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Map design: Hans-Dieter Evers and Pamela Nienkel@tgf, University of Bonn)

Conclusion

The uses of the diversity index have not yet bediy &xplored. A Pandora’s Box has been
opened, as there is still scope to address marstique with further research. The Ethnic
Diversity Index to be developed by the InstituteEthnic Studies (KITA), UKM will be

» Based on the Simpson Diversity Index

* Will use data on all Malaysian Parliamentary cdosticies or mukim
» Will develop time series 1990-2010

» Will provide correlation with other socio-econondata

The analysis of ethnic diversity will have to restthe assumption that “ethnic diversity” is a
variable in its own right. It treats the all ethgi©ups as equal, irrespective of their cultural,
social and economic status. As an independenthbltarimay be correlated with other socio-
economic data and enable the researcher to inaéstilge interrelation between ethnic diversity
and development. We hypothesize that ethnic diyevall have a positive impact on
innovation, social mobility and economic developindinis hypothesis still needs to be tested
with empirical data, before any robust conclusicais be drawn.

Although biodiversity differs from social and etbrdiversity, lessons have been learned from
biodiversity research, both in terms of methodolagywvell as concepts and theories. We hope to
have shown that cooperation across disciplinaryntaties is likely is to open new avenues of
inquiry and will yield new results.
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A country’s overall BCD-RICH score is calculatedtls average of its cultural diversity
richness score (aggregated from the scores foutges, religions, and ethnic groups) and its
biological diversity richness score (aggregatednftbe scores for bird/mammal species and
plant species). The same holds true for BCDAREABGD-POP.

Geographical Complexity

Understanding geographical systems representsfdhe greatest challenges of our time.
Complexity has emerged as a useful paradigm tctefédy study linked human, socioeconomic
and biophysical systems at a variety of differgrat®l and temporal scales. As a result,
descriptive and predictive models of various lewélsophistication and using mostly agents,
genetic algorithms, cellular automata and neurtlokks are now beginning to regularly appear
in the geographic literature. However, there stithains many unresolved conceptual, technical
and application challenges associated with theselxity based models.

Conceptual: shared and unique complexity signatures in geigcasystems; existing and
emerging geographical and complexity theories;tepislogical and ontological influences;
complexity based model designs; networks and hyhodels; linking classical and spatial
statistics in complexity studies.

1. Technical: space-time patterns and dynamics; standardib@glévelopment and
representation of complex systems; rule selectimhi@plementation; multiple-scale
interactions and structure, system evolution atfdosganization; learning and
adaptation; calibration, validation and verificatipath-dependence; non-linearity.

2. Applications: effectiveness of complexity models when embeddgmblitical,
institutional and socio-economic systems; humarirenment interactions; earth systems
science; land use science; landscape ecology;saisiity analysis.

Source: Program, Association of American GeograpAenual Meeting, April 14-18, 2010,
Washington, DC, USAh(tp://gisagents.blogspot.com/2009/09/aag-speeisdison-modeling-
geographic.htmP2-09-09)
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