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Gl obal change is the pr oduct  of  both cl imate change and a host of ot her  acti vit ies. Recent 

synt hesis work on the Eart h System , for  exam ple, includes both the role of  clim ate and

human acti on in shaping Gl obal Change (IGBP Sci ence 4, 2001) . “Research on the hum an

di mensi ons of global  change concer ns human acti vit ies that  alter the Earth’s envir onment,

the dri ving for ces of t hose act ivi ti es,  the consequences of environm ent al change f or  societi es

and econom ies, and human responses to the exper ience or  expectation of global change”

(Nat ional Research Council , 1999, 1) . Alli ed to this research is the notion of vul nerabili ty

that  is incr easingly being fram ed in sever al  ar enas (e. g. humanitari an ‘di saster management

and risk r educt ion’,  hazar ds research, global change communi ty) :

“Understandi ng sensi tivity and vul nerabili ty to envi ronmental vari at ions and
changes. The human consequences of  envi ronmental change depend as much on
sensiti vit y and vulnerabil it y of social  syst ems and on their  abili ty to adapt as on the
envi ronmental changes they experience. Thi s resear ch shoul d include a focus on the
char act eri st ics of  soci al systems that make them sensit ive or vulner abl e to par ticul ar
envi ronmental changes …” ( National  Research Counci l,  1999,  65). 

In this br ief presentat ion, vul ner abili ty is descr ibed and an over vi ew of the ‘sci ence’  gi ven.

Vari ous pr actit ioner s and scientists engaged in the ‘science’ usuall y bring wit h them

di ff erent nuances of  ‘vulner abi lit y’  both in their  underst anding of the term  and in their

at tempt s to measur e and map vul ner abili ty.  Some of  these are al so descr ibed in the paper.

Fi nally, som e suggestions for i mpr oved ‘vulnerabil it y’ measures and use ar e given. 



Graspin g vul nerabi li ty:  wh at  does it  mean?

Ther e have been several  at tempt s at def ini ng and captur ing what  is meant by vul ner abili ty

(see the fol lowing for good overvi ews of vul ner abi li ty e.g. Li verman, 1990,  1992; Dow, 

1992; Watt s and Bohl e, 1993;  Cutter,  1996;  Kasperson and Kasperson,  2001). Vulnerabil ity,

as evident  from  the above examples, is a fundam ent al  aspect of global envi ronmental

change.   Whi le the term  vulnerabil it y is used in a number of  context s (e.g. medical sci ence

and biophysi cal  sciences) it  is incr easingly being viewed through the lens of the social

sciences (Chambers, 1989; Li verman, 1990,  1992; Dow,  1992; Wat ts and Bohl e, 1993; 

Bl ai kie et  al.,  1994; Kasperson et  al.,  1995).  Some vi ew pover ty and vulner abi lit y,  for

exam ple, as one and the same while others equat e vul ner abi li ty wit h cer tai n kinds of 

pr oduct ion syst ems (Par ry and Cart er , 1987).  Watts and Bohl e (1993,  46) indeed call  for a

refi nem ent  of our under standing of  vulnerabi lit y and ar gue that  the local and hist or ical

conf igurat ions of pover ty,  hunger and fami ne define for  them  what is called a space of

vulnerabil it y:

 " ...vulner abi lit y is a mul ti- layer ed and mult i-dim ensional  social space defined by
determi nat e pol iti cal, economic and instit ut ional capabili ti es of peopl e in specif ic
pl aces at speci fic t imes". 

Vulnerabil it y or vul ner abl e groups thus im pl ies some form of  exter nal dimension that  may

incr easingly pr edi spose people to ri sk and hence heighten vul ner abili ty but also incl udes

im portant inter nal  elem ent s (e. g. Chambers, 1989) such as defencel essness and a lack of 

means to cope with damaging loss. Ri sk is cl osely ti ed to vulnerabil ity and can be seen as a

function of vul ner abili ty.  Comm uni ti es who are most vul ner able wil l also probably be those

most  at  ri sk to shock or distur bance to norm al dai ly li fe.  Although com munit ies may face

the sam e risk they will  not,  however , be equall y vul ner abl e.  Vulnerabil ity, theref or e, is not

merely pover ty (Kates and Haar mann, 1992) . In its broadest  sense risk may be defined as

't he chance of a def ined hazard occurri ng. ' Where data are avai lable, modell ing and fai rly

quantit ati ve assessm ent s of risk can be undertaken. However,  the dif fer ence bet ween risk

and uncert ai nty, as Scoones (1996) highl ights,  is often blurred in pract ise. The ways that

people respond to ri sks ar e also not  reducible to a product of probabil iti es: values,

pr ef erences and norm ati ve judgements inevi tably intervene and perceptions guide people's

responses (Scoones, 1996). 



Ther e is, moreover , a complex interacti on between the exogenous (ext ernal

threat/ event ) and the internal capacity of  a communi ty or househol d to wit hstand or respond

to the event . Whil e the focus for much of the debate ar ound vul ner abili ty is focused on ri sk

and what predisposes peopl e to risk,  some have also cal led f or a much closer  exami nation of

the factor s inf luencing the ‘capacit y’ to wi thstand change (e.g. Anderson and Woodrow,

1989, 1993; Wat ts and Bohl e, 1993;  Blai kie et  al.,  1994; Kasperson,  et  al.,  1995; Berkes and

Folke, 1998;  Bohl e, 2001) . Bl ai kie et  al. (1994), for exam pl e, thus def ine vulnerabi lit y as

"t he charact eri sti cs of  a person or group in terms of thei r capacit y to ant ici pate,  cope wi th, 

resi st and recover from the impact s of nat ural hazard" (Bl ai kie et  al.,  1994, 9). Ander son

and Woodrow (1989)  suggest  three cat egories that are used when trying to understand and

identif y dim ensions of vul nerabili ty and capaci ty including physical  and m at eri al,  soci al and

or ganizati onal and m oti vat ional  and att itudi nal .

Copi ng capacity (usuall y i n the shor t t erm ) and/or  adaptive capaci ty (usuall y viewed

as occurri ng over longer tim e fram es) (e.g. Davies, 2000) is, however, a highly complex

issue. Bohl e indeed ident if ies three conceptual and theor et ical str ands to the concept ual 

model of coping (Bohl e, 2001) . They are act ion-orient ated approaches,  model s of access to

assets and crisis and conf li ct theor y. In the first str and, an under standi ng of  ‘str uct ure and

agency’  is required.  For exampl e, to what extent do food-i nsecure peopl e have a bundle of

opti ons to cope wi th food cr isi s or to what ext ent  are their  coping str ategi es det er mined by

st ructural  constraints. 

The second strand i. e. access to assets, focuses on understandi ng the role that  access

to vari ous assets (i ncl udi ng personal, economic, socio- pol it ical, infr ast ructural  assets)  pl ays

in vulnerabi lit y. The more assets and access to assets a group have the less vulnerable they

ar e.  Social assets here pl ay a par ti cul arl y import ant role, for  such asset s are of ten the only

form  of  ‘coping’ that a gr oup is lef t with duri ng a per iod of height ened risk. Most poor

people,  moreover, choose a wide vari ety of  opti ons to try and incr ease their  adapt abili ty or 

mi ni mize t heir risk to tim es of  st ress and shock (Chambers, 1989) and t ry and diversify thei r

interests (e.g.  Swif t has indicated that thi s may include asset s invest ments, stor es and

cl ai ms)  (S wi ft,  1989). Househol ds have por tf oli os of  investm ent s, st ores etc. which can and

ar e oft en dr awn down during tim es of  st ress.  There are also dif fer ences in risk-mi ni mizing

responses al ong cl ass lines wit h poorer  households usually compell ed to di spose of  larger

assets ear li er on e. g. cat tl e than relativel y richer  households that  have more opt ions (Taal ,

1989).

The thi rd st rand that Bohl e (2001)  teases out  is that  of  crisis and conf li ct theor y

wher e access to cont rol  over  resources is shown to occur usuall y in highly cont est ed

‘spaces’ and ‘arenas’. Empowerm ent  aspects of vulner abi lit y and the power relat ionships



and rights that  ar e exerci sed within a par ti cul ar setti ng (e.g.  Watt s and Bohl e, 1993)  ar e

ther efore al so key determi nants of  vulnerabi lit y. Thus in terms of  household food secur ity,

one would seek to ident ify t he com pl ex confi gur ati ons of r ights exer cised al ong generat ional 

and gender  lines to food and ot her  resources (Watt s and Bohl e, 1993) . Questi ons that  could

be raised include what are the rul es by which clai ms can be made over resour ces? How do

di ff erent social act ors gain access to and cont rol  over  vari ous resources (see Leach, Mear ns

and Scoones, 1997 for more inf o on thi s aspect )? Reducti ons in the abi li ty to overcome or

enhance one’ s securi ty is al so another key issue that emer ges from  much of  the local 

assessm ent s of vul nerabili ty. T he reduction of the range of opt ions, asset s and ri sk- reducing

acti vit ies can of ten heighten vul ner abili ty (see e.g. Scoones, 1996).  These t wo di mensions of 

vulnerabil it y, nam el y exposure and copi ng ar e what  Bohl e has defined as “t he doubl e

st ructure of  vulnerabil ity” (Bohl e, 2001,  4) .

Comprehensive discussions on these vari ous aspects of vulner abi lit y have been

undertaken (see for exampl e,  Swift , 1989; Downi ng,  1991, 1992; Davies, 1996;  Moser ,

1996; Scoones, 1996; Bohl e, 2001)  detai ls of  which f all  outside t he ambit  of this br ief  paper.

One import ant i ssue,  however , emer gi ng from these di scussi ons, is that our  noti ons of assets

and capaci ti es to reduce risk should not be nar row and stati c. Asset s and ri sk- reducing

acti vit ies are oft en tr ansformed by the vulnerable t hrough expansi on of  existing str ategies or

through di versi ficat ion (Naer ra et  al.,  1993; Pyl e and Gabbar,  1993; Scoones, 1996) and

repl acement act ivi ti es and are const ant ly under goi ng change over t im e.

Defi nit ions of vul nerabili ty therefore depend on a number of  factors. Kasperson and

Kasperson (2001) have summ ar ised som e of t hese def ining feat ures of vul ner abili ty to be: 1)

vulnerabil it y can be vi ewed as com pr isi ng inter nal  char act er ist ics of the subject and external

pr ocesses contr ibuti ng to di fferenti al exposure; 2) vul ner abili ty is under st ood as relative to a

gi ven hazard; t hus the degree of vul ner abi li ty wil l dif fer  among hazards of var ying kind and

magnitude;  and 3) the unit  of anal ysis var ies in scale as suggested by the range from

‘system ’ to ‘cl ass’ to ‘household’  and to the ‘pressure-release’ classi ficat ion of  incr easing

pr essur e from both risi ng vulnerabil ity and the severit y of the hazard (e. g.  Bl ai kie et  al., 

1994).

Measuri ng vu lnerab il ity

Havi ng bri ef ly int roduced di scussi on on aspects of  vulnerabi lit y, ri sk and capacit y,  at tenti on

now shi fts to exam ine methods of captur ing vulnerabi lit y. Sever al ef for ts at  capturi ng or

‘m apping’ vulnerabil ity and developi ng indicators of  vulnerabil ity have been under taken.

These tasks are not easy to do and will  …”need to be ri ch in their  cross-scale analyses, for 



the mul tiple st resses that  bear  upon vulnerable regi ons of ten emanat e from  higher scales”

(Kasperson,  2001, 2).  For ease of discussion,  at tem pt s to measur e, map and under stand

vulnerabil it y are cl ust ered bel ow fr om var yi ng per spect ives and fr om  the i nt erests of varying

pr actit ioner s: including e.g. soci al  vulnerabil ity assessm ents;  di saster management

perspectives; the humanitari an per spect ive and the clim ate change perspect ive. These ar e

not meant to be excl usi ve and comm onali ties bet ween clusters wi ll occur .

Soci al assessment

Some of  the social  aspects of vulner abi lit y wer e out lined above (i .e. the st ructur al  el ement s

of  vulnerabi lit y).  These assessments have been inf luenced by Sen (1989,  Cham ber s (1989) 

and others. Mor e recent  conerns have included the need to focus on aspects of gl obali zat ion

and an ori entat ion to capt ur ing dynamic vulnerabil it y rather  than only lim it ing the analysis

to a tr adi ti onal or static appr oach.  Leichenko and O’Br ien (2001) , for example,  suggest  that 

patt erns of vul ner abili ty have becom e incr easingly dynamic and linked to econom ic

gl obali sat ion. Economic gl obali sat ion i s exposi ng many rur al  regions to gl obal mar kets: 

“… dynamic vulnerabi lit y considers how global and macro-scal e changes are being
pl ayed out  at regi onal and local scales…economi c gl obali zat ion in par ticular is
exposing many rural regions to global market s leaving many areas, sectors and
soci al groups doubly exposed to the impact s of gl obali zat ion and cl imate change…”
(Leichenko and O’Br ien, 2001) .

More recent resear ch in expl ori ng vulnerabil ity into larger econom ic and instit uti onal

cont ext s is continui ng (e. g.  Adger and Kelly, 1999; Handmer , Dovers and Downing, 1999;

Reil ly and Schm mel pfennig,  1999; Ostr om,  2001). Economic changes associated with

gl obali zat ion, for  exam ple, are al tering condit ions for  the producti on and marketi ng of 

agri cul tur al  pr oduct s. Nat ional -level reform s in agr icultural poli ci es,  such as the eli minat ion

of  subsidi es and pri ce support or changes in agricul tur al research and ext ension thus may

have di fferenti ated impact s on devel opi ng farmers (Leichenko and O’Br ien, 2001) . Such

technol ogi cal and insti tut ional  fact ors and changes may shape new vulnerabil iti es. 

Leichenko and O’Br ien (2001)  suggest  that a set  of  macr o vul ner abi li ty indicators need to

be combined wit h local- level  survey- based investigat ions of how economi c pol ici es ar e

af fecti ng the agri cultural  sect or and other sector s in the face of  economi c and possibl e

cl im ate change   ( Table 1)  ( Ramachandr an and E astman, 1997) .



Di saster M anagement – measures of vulnerabil ity and the search for i ndi cat ors

Much ef for t,  largely initi at ed thr ough the Internati onal Decade for Nat ural Disast er 

Reducti on (I DNDR),  has also focussed at tenti on on vulnerabil ity. The expansi on of concern

into this ar ea has seen a br oadeni ng of  perspective from a civi l protection approach to

di sasters to a mor e pro-acti ve focus that includes vulnerabi lit y and ri sk reduction act ivi ti es. 

A number of techni cal comm it tees dur ing the IDNDR were for med with one,  for exampl e, 

being tasked speci fi cal ly to address Vulnerable Comm uni ties.  Pover ty, population growth

and environm ent al degradat ion together wit h the ‘vul ner abi li ty of insti tut ions and structures

on which people depend’  were ident if ied as key factors hei ghtening vulnerabi lit y t o disast er s

(I FRC and UNICE F, 1994) .

The com muni ty and practit ioner s in thi s field have not  only focussed on hazards as

fact ors in disasters but thr ough their eff or ts have begun to tease out var ious aspects that

shape vulner abi lit y and have begun to descri be how these hei ght en di saster  risk. Resear ch

and int err ogati on into ‘vulnerabil it y and capacity’ is thus advancing rapi dl y among those

focussed on disast er  reducti on e.g. the IF RC (Comf or t, et  al.,  1999; Wisner , 2001).  At tempt s

ar e bei ng made to integrat e the vari ous acti vit ies of a range of act ors at  diff erent  scales

across the phases of  the disast er management  cycle ( e.g. T able 2, Wi sner, 2001) .

Ot her recent  initi at ives in the development of draft  indicat ors incl ude those of

UNDP  and others involved in disast er  ri sk reduction (UNDP,  2001). These incl ude the

identif icati on and role of  poli tical  commi tm ent  and instit ut ional st ructur es (e.g. 

decentr ali sation of disast er  ri sk reduction,  devel opment and adopt ion of nat ional pl ans for

ri sk reducti on) ; knowledge of disast er risk and mi ti gat ion (e.g. dissem inati on and

avai labili ty of  ri sk and mit igation inf orm at ion); level  of  structural miti gation (e. g. land use

pl anning, ri sk adapt ed codes, norm s and st andar ds and hazard pr event ion measures);  risk

tr ansfer and social protecti on – saf ety nets (e.g.  insurance and rei nsurance, existence of 

safety funds, calami ty funds et c);  level of prepar edness (e. g. ear ly warni ng systems) and

fi nally the pol iti cal and economic soci al context (e.g.  good gover nance to insure ef fective

di saster and ri sk management ) of disast ers ( e.g. T able 3). 

Humanit ari an perspectives – ‘mappi ng vulnerabil ity’

Al li ed to those working in the disaster  managem ent  are those worki ng in the hum ani tarian

ar ena. Over the year s a number of or ganised system s of hum anitariani sm eff or ts have

focussed on aspect s of vul nerabili ty. These eff ort s are dr iven by various local  NGOs and

international organi sat ions (e. g. Save the Chil dren Fund; World Food Pr ogr am me) . From



these effort s specif ic att em pts at  measures and ways to map vul ner abili ty have been

pr oduced.

Some examples, ill ustrating vul ner abili ty assessment  or igi nating from a

humanit ari an perspective, ar e outl ined bel ow. The ai m of several of these case studi es is

usually on impr ovi ng food secur ity in the region.  I n the case of Mozam bique, for example, 

a cl assifi cation of the country into di fferent food producti on systems has been a cl ear 

requirement of the vulnerabi lit y analysis mappi ng pr oject (VAM) . A mult idi scipl inary

gr oup (e.g. Minist ri es of Healt h, Depar tment  of  Nutr iti on) ; Minist ry of  Pl anning and

Fi nance (Depart ment of Social Development,  Poverty Alleviati on Uni t) ; Nati onal Ear ly

Warning Unit  wi thi n the Departm ent  of Agri culture)  have been mappi ng and undert aki ng

the vul ner abili ty analysis in t he count ry (e.g.  Di ri ba,  1997; Gr upo inter- sect roal de Avai lcao

e Mapeamento da Vulnerabil idade, 2000).  Some of  the prelim inary mapping pr oduct s

incl ude fl ood risk maps; NDVI identi ficati on of  dr ought  ri sk ar eas etc;  food systems maps, 

land use maps, mar ket access maps;  and healt h and nutri tional prof il es that have been

developed (i n t he latter case, approxim ately 80 di st ricts out of 128 have been sur veyed). One

of  the excit ing aspects to emer ge fr om thi s wor k is that col lection,  analysi s and pr esentati on

of  food securit y and nutri ti on has been support ed by gover nm ent  and is used as a tool for

local development,  service deli ver y and moni tor ing and is therefor e not  only seen as

'sci ent ifi c enquir y'.

Ot her simi lar effort s to est imate and prepar e for gl obal change have al so focused on

vulnerabil it y usuall y (e.g. Ei lerts and Vhur umuku,  1997; Eldridge,  1997; WFP  and SADC,

1997; SADC and FANR,  2000)  in an att empt to identi fy and understand why populat ions

ar e food insecure.  A recent High Level Vul nerabili ty Assessm ent  Technical Consultati on

meet ing, for  example, was recently held in Zimbabwe to discuss vul nerabili ty assessm ent  in

the context of food securi ty monit or ing and assessment in the regi on. Methods to det erm ine

vulnerabil it y incl uded indicators (e.g.  food st ats, NDVI etc) and househol d sur veys (e. g.

using a food economy approach, including issues of  access to food in ‘norm al ’ year s) . A

range of VAM techniques were pr esent ed including several countr y presentat ions from the

regi on.  Issues emerging fr om  the meeting around vulnerabil it y incl uded improved

inst itutional and gr eat er coordinati on of ef for ts in the region, awareness buil ding and

advocacy par ticularl y direct ed at senior government off ici al s and harmonisat ion of 

vulnerabil it y assessment m et hods ( SADC and F ANR, 2000). 



Cl imate Change and V ulnerabi lit y

Fi nally, a few studi es have begun to apply vulnerabi lit y indices to cli mat e change

(Downing, 2001) . Most of the assessm ent s have involved trying to understand and describe

what  has and is ‘dri ving and causi ng’ vulner abi lit y ( e.g.  a bottom- up approach) and shapi ng

cr it icalit y at a cer tai n level.  Wi th this as a base,  cl imate change risk is then superi mposed

onto the ‘vulnerabil ity assessm ent ’.  At  an internati onal level,  however , and for pur poses of 

compari son, a ‘top-down’ approach is al so being pursued wher eby one seeks to capture the

hi er archy of  devel opment from the national  to l ocal level using vari ous indi cat ors. Att empts

at  mult i-l evel indicators of  vulnerabil ity to clim at e vari abili ty and change have been

at tempt ed (see for  exam ple, Moss et  al.,  1999; Huq et  al.,  1999; Hurd et  al.,  2000). Li nked

to, but  not focussing excl usively on cl imate change,  is al so the syndrome’ s approach work

undertaken by those at the Potsdam  Inst itute for Cli mat e Impact s Assessment (Schellnhuber 

et  al.,  1997).

Conclusion 

As is evident from  the aforementioned exam pl es and discussion, sever al det ai led

vulnerabil it y assessments,  development of indicators of  vulnerabil it y, mit igati on

assessm ent s and acti on,  have ei ther been com pleted or are currentl y bei ng under taken in

vari ous part s of the world. These activiti es and resear ch initi ati ves are usual ly multi -

di scipl inary in nature and are beginning t o provide a clearer pict ur e of vul ner abi li ty to gl obal

change.  Despite these vari ous init iatives,  it woul d appear  that  some scienti sts engaged in

gl obal change, have oft en reluctantl y interacted wit h others worki ng on vulnerabil it y

assessm ent . Thi s could be at tri but ed to the 'fuzzy' nat ure of what  exactly is meant by

vulnerabil it y and tr ying to grasp what it is that one is supposed to be measuri ng: 

Vulnerabil it y to what? vul nerabili ty for whom? etc. Not wit hstanding these pr obl ems, it

woul d seem  t hat  ther e is a growing demand and call  for improved vulnerabil it y assessments. 

What  then ar e the im pli cat ions of such par tnerships and developments for global  change

science?



Outl ined bel ow are some observations and suggestions:

• Measures used to grasp vulnerability should not be static but should allow
for change over time with a focus (but not sole) on current vulnerability
(e.g. how do normal conditions, structural processes, climate etc shape
current vulnerability).

•  A more nuanced understanding of vulnerability is required including
vulnerability assessment across spatial and varying temporal scales e.g.
assessing ‘present vulnerability at varying scales (e.g. local to household
level as well as national assessments) using for example the Human
Development Index or other indicators and mapping of vulnerability.

•  Greater emphasis and research on the ‘double-sided structure of
vulnerability’ e.g. on adaptive capacity and measures to improve these, as
well as on identifying vulnerability need to be encouraged. Ongoing
efforts to understand and describe multi-scale, long-term processes of
vulnerability, including adaptation and resilience, need to be actively
pursued.

• ‘Vir tual realit y’ needs to be inform ed by ‘r eal  cases’,  envi ronmental change
assessm ent s need t o ‘gr ound tr ut hed’.

• Gr eater  interaction bet ween sci ent ists engaged on vulnerabil ity e. g.  gl obal
change sci entists such as those al ready engaged in IHDP  as well  as others
working fr om  a hazar ds or di saster  managem ent perspecti ve is needed to
establi sh who is doi ng research on vulnerabi lit y, fr om what per spect ive,
what  issues and lessons ar e emergi ng so that  we can begin to answer the
types of questi ons outl ined above:  e.g.  vulnerabil it y to what and a host of
ot her questi ons?

• Scienti sts also need to begi n engagi ng wit h other pr act iti oners in the field
such as development wor ker s,  healt h wor ker s etc so that  an informed
assessm ent  of vulner abi lit y can be undertaken.

• Vulnerabil it y assessment cannot  be an opti onal ext ra to gl obal change
init iat ives.  Vulnerabil ity is not a residual  of  cl im ate change.  Cl im ate change
is only one ‘dr iver of change’,  perhaps a key driver , but st ill  only one of a
host  of  fact ors cont ributi ng to the vul ner abili ty of  the environment  and
comm uni ties in the f ace of  global change.

• Fi nally, vul ner abi li ty sci ence requi res that  concert ed eff or ts to reduce risks
and enhance capaci ty ar e made. Such eff ort s cannot  only be academi c
acti vit ies removed from  the pol icy arena and fr om the dail y realit ies of
‘vul ner abi li ty’  in which many find them sel ves. The need for inf orm at ion
exchanges,  capacit y bui ldi ng through tr aining acti vi ties and resource
tr ansfers and over al l enabli ng act ions need to be under taken. People need to
be enabled to manage their  own envir onm ent s thr ough access to global 
st ructures and net works that  support  ‘i nform ed responsi ble, system at ic
acti ons to impr ove local condit ions in vul nerable regions’  (Com for t et al. ,
1999, 43). 



Addr essing vulnerabi lit ies within the global  change context wil l take time, for  it  is usuall y

the underl yi ng cir cumst ances in a si tuation and/or  crisis that det er mines vulnerabil ity and in

several  cases these condit ions and interacti ons ar e onl y beginning to be understood. 

Ther efore it  is essenti al that a constant commi tment  be made to achi evi ng ri gour in

vulnerabil it y assessments,  payi ng parti cul ar  at tenti on to such issues as context, hi story, 

capacit ies, baseli ne or  norm al condi tions/ ci rcumst ances, traini ng needs and com munit y

involvement.  Gl obal change scienti st s should engage wit h other pract iti oners and find ways

(i f they have not al ready done so)  of ensuri ng that such wor k i s transl ated int o useful  poli cy. 

Information should also be translated back to those ‘vulnerable’ com muniti es and groups so

that  they can acti vely engage in fut ure moni tor ing, and ot her acti vi ties, thereby im proving

thei r l iveli hoods and ensuri ng resil ience and adaptabil ity t o global  change. 

Much remai ns to be done. As ill ust rated in this br ief over vi ew paper , t he activiti es of 

a variety of  pr act it ioners and sci entists engaged in vulnerabil ity research and acti vit ies, are,

however , beginning to move the ‘science’ of ‘vulnerabil ity’ slowly from  a ‘pot pour ri’  of 

term s t o t he centr e stage in gl obal change.
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TABLES: 

Pl ease not e that a power poi nt presentation is bei ng pr epared that  will  incl ude some of  these
tabl es as well as ot her  fi gures for ill ust ration.

Tabl e 1.  Selected vari abl es used in vulnerabil ity assessm ents and a sampl e of proposed
vari abl es for char acter izi ng dynam ic vulnerabil ity (adapted from Ramachandr an and
East man, 1997). 

Trad iti onal Ind icators of Vu lnerab il ity
Shar e of drought r esist ant  crops
Agrocli mat ic zones
Aver age NDVI  for l ast t hree seasons
Rainfal l i ndex
Fr equency of  dr ought  by watershed
Percent age crop ar ea
Vari abi lit y of agr icult ural producti on
Access to infrastr uctur e
Aver age cash incom e
Populat ion density
Infant mor talit y i ndex
Female lit er acy rate
Aver age cost  to tr avel to di str ict  m arket
Ci vi l i nsecurit y

In di cat ors of Dynami c Vuln erabi lit y
Change of access or levels of i nvest ment i n transpor tat ion and other  infrast ructur e
Change in avail abi li ty of marketing facili ti es
Change in access t o credit 
Change in cr op subsi dy pri ces
Change in national  t rade or invest ment pol icy
Change in level s or shares of i nternati onal trade or  investm ent 
Change in national  or r egi onal industri al st ructur e
Change in soil fer ti lit y
Change in cl imate
Large-scal e int ernat ional movem ent  of people
Changes in r ates of HIV/AI DS  am ong households
Escalat ion of civi l war  or  other m il itary confl ict 



Tabl e 2: Possible Indicators of  Vulnerabil it y/Resi li ence by Phase of  the Disast er
Managem ent  Cycl e and Social Act or e. g. in this case government  (adapted from Wisner ,
2001).

Prevent ion Prep aredness Resp onse Recovery
Pl an
Inter-depart mental 
coor dinati on
Resources al located
Soci ety-wi de
part ner shi ps
Eval uat ions

Pl an
Warning syst em
St ockpi les
Tr ai ning
Exer cises

Pl an
Co-ordi nat ion
Comm uni cat ion and
info systems
Adequat e health care
Mutual aid

Pl an
Resources al located
St ructural 
Non- str uct ur al
Bett erm ent /m iti gat ion
part  of  recover y

Table 3: Extracts from a draft set of indicators for measuring mitigation efforts (first
proposal (adapted from UNDP, 2001).

Theme Draft indicators Relevance to each hazard
Level of structural
mitigation
Protection and management
of natural resources

a) Implementation of water
management measures:
Conservation and increase
of water reserves, water
demand reduction,
recycling and distribution
Dams, renaturalisation of
riverbanks and river beds,
flooding
b) % major protected areas
of national territory
c) Trends in deforestation
rate

Drought

Flood

Flood

Flood, Drought
Volcano




