Vulnerabilitiesto Natural Hazard: Case Study on Landdide Risksin La Paz

Paper for theWorld International Studies Conference (WISC) at Bilgi Univergty,
Istambul, Turkey, 24- 27 August 2005

Fabien Nathan
Graduate Indtitute for Development Studies, Geneva (France)

NCCR-NS, Switzerland
AFES-PRESS, Moshach

g1 oo [ Tox 1o o USSP 2
[. Definitionsand coNCEPtUAl PrECISIONS. ....cc.eeiieiieiieesieeseesereesreesreeseeeaeesseesseesseesseesneeeseensenas 3
A. Vulnerability isa component OF FISK ........cccueiieiieiieiiecie e ene s 3
[ B < 1011 (Ko o PRSP 3
1. TREMOAELS ...ttt bbb e e 4
A. Analysing vulnerability through SliCING.......cccoiiviiiiiiier s 4
B. Terry Cannon’s 5 components of VUINErability..........ccovveieiceiie e e 5
C. Vulnerability and capacity assessment (VCA) MOELS ........cooveiiriiiineneeeeee e 5
(DI A= T gToTole JF=T o o] o= (ot 0 =-SS TS 7
1. Sustainable LIVEIINOOO (SL) ..oveiviiieiieieiiesiisieeiesie ettt 7

2. ThE ACCESS MOGEL. ...t bbb e e snenne s 8

E. The Pressure And Release (PAR) MOTE ..o e 8
[11. Application to the case of landglidesin LaPaz ........cccocoeveriinininineeeseeee e 10
(@01 ot U= To] o TP 12

(=T o] [ ToTe =T o] o Y2 USSR 13



Introduction

Before the 1980s the study of risks and disasters was mainly focused on the hazards festures and
on pod-disaster reactions. Naturd disasters were seen as the only result of natura forces:
geophysicd, hydrometeorological or biological hazards. Pre-dissster intervention was reduced to
ingenesring techniques (condruction of dikes, contention wadls, ec); rik management was
reduced to dissser management: emergency wanings, seach and rescue operaions with
command and control schemes. Hidoricdly, the dating point of socid sciences dudies of
disasters can be traced back to the study of Samuel Prince in 1920*. The study was asking very
good theoreticd quedions about crises and socid change but have been little followed. After
World War 1l dissster studies questioned the psychologica impact of disegers and were mainly
driven by a western vison. For more than 60 years disadter Sudies have remaned caught into a
technids paradigm with a postdisaster focus, atributing natura causes to natura disasters and
conddering disssters more than rids. Since aout 25 years some researchers have begun to
rethink disssters and put the emphass on risks. They have questioned the preceding view of
disssters and disaster management, and discovered what is now consdered as axiomatic in risk
gudies: vulnerability isthe key to underdand disasters.

The shift towards the study of what is hgppening before the occurrence of disasters is now widdy
recognized and understood through the rgpid rise and triumph of the concept of vulnerability. It is
now 0 widdy employed in many different fidds that a new threstis coming that dl the
remarkable progress of what has been found out though the sudy of wvulnerability become
subsumed into a conceptud magma driven by theoretical fashion which might as wel disgppear
as quick as it has appeared. Another threet to the progress of risk dudies through vulnerability
dudies is the revivd of the old economicis neo-classc theories based on econometrics, which
congder vulnerability as a mathematica function congtituting a negative externdity.

There is s0 much confuson aound this notion that it could wel become unussble like many
concepts that have disappeared or have been regppropriated by inditutions for their own practicd
purposes. This would be a pity; that is why we bdieve it useful to dearly precise its meaning,
ussfulness and how it could be used to better understand risks and disasters. For that purpose we
propose to daify wdnerdbility, then suggest some new and exiding modds to andyse it, and
then gpply some of thembriefly to the case sudy of landdidesin the city of La Paz, Bolivia

! Prince, Samuel (1920), Catastrophe and social change. Based upon a Sociological Study of the Halifax Disaster,
New Y ork, Columbia University.



|. Definitions and conceptual precisons

A. Vulnerahility isa component of risk

Vunerability has emerged from a notion of the everyday language to a more eaborated concept.
There is a tendency to use it independently from the context , like «the vulnerable people » in
generd. In fact vulnerability is both context-dependant and subjed-dependant : one is vulnerdble
to something, in a given place and a a given time. There is a «gake », i.e. Someone or something
threatened, and a threat, i.e. a hazard, like a sorm, an earthquake, etc. For instance, the people
living in the Padfic coest in december 2004 were vulnerable to a tsunami, which caused the
dissster. There were a risk of a tsunami disssers. One can define risk as a probability of
undergoing dameges by one or severd hazards, and a dissster as a «redized » risk, i.e. a socid
diguption provoked by the impact(s) of one or severd hazards exceeding the cgpacities to cope
of the affected society. Risk is a virtud and latent potentidity, and disaster is more concrete,
observable, a sengble phenomenon. The hazard done is not able to «convert» a risk into a
dissger. For example, a heavy ran or an eathquake is not necessxily disastrous or damege
generator. There must be specific conditions of vulnerability : the presence of populaions or
goods (dakes) in hazardous aess, and some of ther intend properties which render the
damages possble: a certain fragility and incapacity to resst or face That is what the concept is
covering. Vuneradility is thus a component of rik, the later being the encounter of a hazard
with vulnerable stakes.

B. Definition

In a more eaborated way, vulnerability can be described on the one Sde as a propensty to
undergo damages, i.e. a dae of fragility tha raises the susoeptibility of the stake to suffer the
impact of a damaging phenomenon. On the other Sde wvulnerability is the incgpadity to
anticipate, cope with, resst to, adapt to, and recover from hazards. Vulnerable units are ether
non-resdant, i.e incgpable of withstanding the shock ( without adgpting ) ; ad/or non-reslient,
i.e. incgpable of absorbing the shock and adapting back to an acceptable Sate.

At the globd level, the rise of the number and severity of disssters is more important than the
increese of the hazards themselves which is mogt probably due to the reactions of the earth
sydem to the anthropogenic attacks of its ecosysems. This means that the vulnerability of the
human societies have risen, i.e they are more disader-prone; thar internd conformaion and
organization favorizes the trandormaion of hazards into diseders. This shows the extreme
importance of a good undersanding of vulnerability. Now if dl the pre-dissster conditions not
directly rdated to the hazards can be andyzed through vulnerdblity, one could object that the
concept is too broad, encompasses everything, and would therefore be unusugble for andytica
purposes. This is not s0: even though it is very broad, complex, dynamic, dmost dl-
encompassing, it can be diced to render the andyss possble, before recondructing the entire
puzzle in a more dynamic and reaiond way. For that purpose we are proposng here some
modelsto anayse vulnerability.



1. The modds

A. Analysing wilnerability through dicing

The fird modd we would like to propose to andyze wvulnerablity to naturd hazards is a
decompodtion in anayticd parts.

Vulnerability hastwo Sdesin interaction : the exposure, and a series of insufficient capacities :
Exposure

- physical exposure: presence and dengity of the people, habitat, networks, goods and services
in risk zones, defining potentia losses or damages, both human and non-human (stakes).

- socio-ecological : humantinduced ecosystemic perturbations aggravating the naturd hazard
(deforestation, land degradetion, street pavement, some engineering practices, climate change,
etc.)

insufficient capacitiesto prevent, prepare for, face and cope with hazards and disasters

- physical weakness:. insufficient capacity of an individud or an asset to resist or recover from a
hazard’ s impect.

- juridical-legal: inadequate date of the legidative and judiciary regulaionsto prevent, mitigate,

prepare for, face and recover from disagters.

- ingtitutional : inadequate date of the inditutiond digposds, at dl levels, to prevent, mitigate,

prepare for, face and recover from disasters.

- technical: inadequate knowledge and/or use of risk management techniques.

- political: weskness of the palitica powers, their legitimacy and control which hindersrisk

management.

- socio-economic: socid and economicd dements which rase the susoeptibility of undergoing
disssters and lower the cepacities of sdf-protection, such as: socio-gpatid segregetion, large
inequadities of wedth and of access to the security digposds misary, anomie and socd
disorganization, poor socid pogstion and socd isolation of exposed people exigence of higher
sodid risks undergone by people.

- psychological and cultural: inadequate security paradigm or risk perceptions ; cultura anomie

or weakness, attachment to risk zones or risky behavior, non-willingness or incapacity to protect
onesdf.

The overdl vulnerdbility of someone, a community or a sociely is a mix of some or dl of thee
dimendons. Almog dl of these wulnedbiliies indude an informaiond dimendon (lack of
information, bad information, misnterpretations, etc). They ae dso genadly both collective
and individud, so the modd can be goplied to a societd andyss as wdl as to a household-
centred analysis.



B. Terry Cannon’s 5 components of vulnerability?

A very interesting classfication of vulnerability components has been daborated by Terry
Cannon.

* Livelihood & itsredlience : assets and income earning activities

* Baselline status — initial well-being : hedth (physcd & mentd), nutrition
* Self-protection : qudity of house congruction & location

« Social Protection : adequacy of building controls, large-scale measures

» Governance : power system, rights, status of civil society

The degree to which a household is vulnerable depends on its livdihoods (assets and income
eaning activitie, initid wdl-beng (hedth and nutrition), sdf-protection (qudlity of house
condruction & locaion), the socid protection provided by sociely, and its governance dructures
(power system, rights, etc.).

This andyss takes into account different socid dimensons and levds of andyss the
individud/household levd, and its rdation to broader socid sructures. It is more reationd and
very informative. But the gpplication is mainly a household-centred one.

C. Vulnerahility and capacity assessment (VCA) models

As we have seen the second dimengon of vulnerability is a series of insufficient capacities. It is
gengdly not a binary matter of presenceldosence of capecity, but more of a degree in which
people are not capable enough to resst or recover properly. Therefore the andlysis should not be
purdy pathogenic, but serioudy condder the cgpadities abilities to cope, i.e the dements
lowering the wvulnerdbility and contributing to resstence and resilience It is increesngly
recognized that risk andyss must encompass an andyss of vulnerability and capecity. Hed
workers, unsatidfied with usud mitigation methods, proposed a tool cdled wulnerability and
capacity assessment (VCA), but its regppropriation by socid scientigs is dill in its infancy. They
congder vulnerability as being predictive and operaiondizable:

« vulnerability should involve apredictive quality : it is supposedly away of conceptualizing what may happen to an
identifiable population under conditions of particular risks and hazards. Precisely because it should be predictive,
ulnerability assessment?should be capable of directing development aid institutions®. »

The first comprehensive attempt to propose aV CA, from Anderson and Woodrow” in 1989,
proposed a matrix of vulnerabilities and capacities crossed by three categories:

2 Terry Cannon, presentation at the NCCR-NS Workshop, Basel, 2005. Adapted from Blaikie, Piers,Cannon, Terry;
Davis, lan; Wisner, Ben, 1994, 2004 At Risk. Natural Hazards, People’s Vulnerability, and Disasters (L ondon:
Routledge).

3 Cannon, T., Twigg J. and Rowell J. (2003), Social vulnerability, sustainable Livelihoods and disasters, Report to
DFID Conflict and Humanitarian Assistance Department (CHAD) and Sustainable Livelihoods Support Office.

4 Anderson, M. and Woodrow, P (1998), Rising fromthe Ashes: development Strategiesin Times of Disaster,
London, IT Publications, 1989!



- «Physical/material :what productive resources, skills and hazards exist ?» . « What made the people affected by
disaster physically vulnerable : wasit their economic activities (...), geographic location (...) or poverty/lack of
resources ? »

- «social/organizational » : what are the relations and organi zation among people. » «What 2vas?the social
structure (...) before the disaster and how well it served the people when disaster struck» ? « what impact disasters
have on social organization» ? ;

- « motivational/attitudinal : how does the community view its ability to create change». »What people’s beliefs
and motivations are, and how disasters affect then? »

This matrix is both a conceptuad tool and a tool to guide practicadl assessments in communities.
For Camnon ad 4d, it should be compleed by 5 factors “dissggregation by gender,
dissggregation by other differences (eg. economic datus), changes over time, interaction
between categories, and different scales or levels of gpplication (e-g- village or nationd level9)® .

Apat from the interesting categorization, these types of VCA have the advantage of being very
practicd, operationd, and indging on skills and capadities of the exposed or affected people,
usudly underestimated or misundersood by risk managers. It dso indss on the socid and
cultura aspects, as the Oxfam methodology does:

“vulnerability isquite explicitly seen asasocial phenomenon that is related to level of exposuretorisk (...), in
combination with arange of factors (...) that affect people' s ability to cope with their exposure’.”

A more comprehensive assessment model has been developed by CDP and CRDN. It comprises 5
dements “hazard assessment”, “description of dissster dtuation or criss’, “andyds of peopl€s
cgpacities and coping draegies’, “explanaion of why hazards become disssters’, prioritization
by “community people 2 ?the dlements &t risk that need to be protected or strengthened.®”

This modd is very interesing as it both dlows a theoreticd and a practica, ground-based
underdanding of a specific dtuation of risk and insecurity, in a people-centered approach and
with control of the exposad people themsdaves.

Ancther interesting modd is DMI's “Victim Security Matrix”. It crosses four vulnerability and
security dements - food security, water security, habitat security, work security - with four
factors: “gpecid groups and aess’, “inditutions and governance’, “resource dlocations and
accountahility”, “technology and environment’®. It places the emphass and explandtion in the
livelihoods dtrategies to secure the first four elements.

® Cannon, T., Twigg J. and Rowell J. (2003), Social vulnerability, sustainable Livelihoods and disasters, Report to
DFID Conflict and Humanitarian Assistance Department (CHAD) and Sustainable Livelihoods Support Office, pp
9-10

® Ibid., p 10.

" Ibid., p 36.

8 Heljmans, a (2001), vul nerability : a matter of perception, Benfield Greig Hazard Research Centre, University
college of London, working paper, november 2001, pp 13-14. www.benfieldhrc.org

° Twigg, J. (2001), Sustainable Livelihoods and Vulnerability to Disasters, Working paper, Disaster Mitigation
Institute (DM1), March 2001, p 7.



D. Liveihood approaches

1. Sustainable Livelihood (SL)

Indeed, a whole aea in dissster ressach is devdoping aound (susainable) liveihoods,
consderllglg “vulnerabilities, of dl kinds as pat of the context in which livdihoods are
shaped.™™”

Thiskind of goproachesisvery dose from the Human Security-based gpproaches, as shown by
DHD’ s definition of liveihoods

“A livelihood comprises the capabilities, assets (including both material and social resources) and activities required
for ameans of living. A livelihood is sustainable when it can cope with and recover from stresses and shocks and
maintain or enhanceits capabilities and assets both now and in the future, while not undermining the natural resource
base "

Theam of the modd is both andlyticd and norméative:

“The SL approach seeks to understand the many factors influencing people’ s choice of livelihood strategy and then
to reinforce the positive aspects (...) and mitigate the constraints.*?”

A wulnerability context, in rdation with some transforming social dructures and processes, and a
series of livelihood assets (equivdlent to cgpacities both materid and socid) determine some
livdihood dtrategies, to end up with livelihood outcomes (food security, income, reduced
vulnerability, etc.).

Caegories of vulnerability ae trends (lasge-scde socid, economicd, technologicd and
paliticd), shocks (hedth, naturd, economic, conflict, crop) and seasonality.

Capacities are resumed in 5 capitals, : Human (skills knowledge, hedth), Social (relaions),
Natural (resources), Physical (infrastructures to support livelihoods), Financial.

«Trandforming structures and processes» ae inditutions, a& the sociologicad sense, that
determine the livelihoods, the possible drategies, etc.

This kind of explandion is nothing more than an atempt to explan actor's draegies around
livdlihoods, something that sociology haes tried for more than a century. The 5 capitds remind o
FPere Bourdieu's 4 capitds but in a quite modified verson; another underlying theory is
inditutiondism, as the andyds of the role of “trandforming socid dructures and processes’ on
livdihoods is a gmplified indituiond sodo-economy. As recognized by Twigg, hezards
impacts are dso underestimated in the modd.

But this has the advantage of proposing an dternative view on disasters and security, consdering
“the significance of hazards and their impact (...) in the vulnerability/livelihoods equation.™”
Indeed,

19| pid., p 8.

1 Twigg, J (2001), op. cit., p 9.
2 1pid., p 12.

13 Twigg, J. (2001), op. cit., p 16.



“vulnerable people and victims of disasters, without using theory, will always place the disaster in the context of
their daily struggleto earn aliving and feed their families. They can also articulate these issues clearly, if they are
given achance.**”

2. The Access model

Blakieand d. have developed a modd of dissster risk centered around the household level and
livelihoods : the access model, which is quite Smilar to the SL mode and obvioudy sarved asa
bassfor it. Accessrefersto

“the ability (...) to use resources which are directly required to secure alivelihood.*”

As access to resources is essentid to maintain livelihoods, less access means an increased
vulnerability. In short, an individud of a production unit have specific resources and asses
materid and immaterid, determining a specific access levd and further economic opportunities
and decidons, dso influenced by dructures of domingtion. These decisons lead to livdihoods, a
household budget, and further choices, which in turn lead to an outcome changes in the access
profile.

Thismodd, even if it takes into account some socid dructures, seems too economicaly-drivento
undergand dl the determinants of risks and vulnerability a household leve.

Moreinteregting istheir Pressure and Release modd.

E. ThePressure And Release (PAR) modd

Thisfamous and widdy reproduced modd is based on the idea, that

“ ...an explanation of disaster requires us to trace a progression that connects the impact of a hazard on people
through a series of levels of social factors that generate vulnerability*®.”

It is one of the only model of disaster risk and vulnerability that clearly distinguishes between the
different causal levels. It is aso one of the most ambitious one, that allows a rea socia science's
analysis.

In the modd, the disaster is crunched between the hazards on the one side, and the “progression
of vulnerability” on the other. Vulnerability starts from “root causes’, a “set of well-established,
widespread processes within a society and the world economy, 2vhich?reflect the distribution of

power”. These politicad and economical ideologies and systems trandate into activities and
processes caled “dynamic pressures’, which are “macro forces’ (e.g. urbanization, debt

repayment schedules, etc.) and incapacities (a series of lacks). These pressures, in turn, create the

4 Twigg, J. (2001), Sustainable Livelihoods and Vulnerability to Disasters, Working paper, Disaster M itigation
Ingtitute (DMI), March 2001, p 16.

15 Blaikieand ., op. cit., p 48. It is close from Amartya Sen’ sentitlements theory devel oped in his studies of
famines. Sen, A (1984), Poverty and Famines:. An Essay on Entitlement and Deprivation, Oxford University Press.
16 Blaikieand al., op. cit., p 22.



“unsafe conditions’ which express the vulnerability to hazards of a specific population (exposure
of buildings, specific groups, livelihoods; lack of local institutions; endemic diseases, €tc.).

In short,
«.the unsafe location is linked by a series of dynamic pressures that can be traced back to root causes*’.”

The great merit of this framework is to recognize, that the degpest causa factors « may
ultimetdly be quite remote from the disaster event itsdf!® », therefore operating a breech with
commonsense and dlowing to condruct a sdentificad object, with a «chain of explanaion». It
adso reminds researchers, tha risk and vulnerability are processes that develop through time, thus
necessitating to make synchronic as well as diachronic analysis to trace back its genesis.

Only with such a «grand» andyss is it possble to identify and correct the determinants of
dissgter risk which lead to Human Insecurity. The authors podulate thet it is possble to inverse

the progresson of vulnerability by addressng root causes reducing pressures and achieving safe
conditions

17 bid., p 26.
18 Ipid., p22.



I11. Application to the case of landdidesin La Paz

In order to illudrate the goplication of some of these modds, we are proposng here to cross the
«diced» andyds and the Pressure And Rdease modd to sudy the vulnerability of the city of La

Paz, Balivia, and its inhabitants, to landdides hazards :

The
progression of
vulner ability Unsafe conditions Dynamic pressures Causes Root causes
Typesof
vulner ability
Exposure
Inequality
Presence of houses, Internal domination
Physical people and goodsin | Settlement in Socio-spatial structures: hierarchy,
exposure landslides areas hazardous zones segregation classsociety
Marginalization
Socio- perturbated Deforestation ; Migration ; Misery ;
ecological ecosystemsin La Inadequate water Lack of technica Inequality ;
exposure Paz management and knowledge ; Domination structures ;
waste management ; Lack of ecological Marginalization
Destabilizing of soils management
I nsufficient capacitiesto prevent, preparefor, face and cope with hazardsand disasters
Physical physical incapacity | Diseases; Domination structures ;
toresist or cope impossibility to cure Misery ; Marginalization
with impacts oneself ; Cultural mistrust
bad quality of housing
Desorganization ; Generalized system of
Inapplication of Lack of human and management of
norms for land use financial resourcesfor | permanent
Inadecuate legal planning ; effective application; | emergency and
Juridical legal | system for Absence of Corruption and laxism | precariousness;
prevention and compliance and Dependency towards
mitigation control mechanisms external powers
Ingtitutional Lack of an overall Confusion, lack of Generalized system of
and coherent coordination between management of
organizational risk risk management permanent
management system | organization; Lack of | Scientism; emergency and
inthecity of LaPaz | overal prevention Technicism; precariousness;;
strategy Lack of resources Vertical structure of
power




Bad use of risk management
techniques : constructions
without contention walls
and with bad fundations, Domination and
lack of drainage of water, dependency
weakening and Lack of ecological Migrations;; towards external
Technical destabilization of soilsfor management ; Lack of powers ;
constructions, bad state of Lack of technical resources of Technicism,
canalizations for water knowledge; individuals and scientism
management Autoconstruction organizations
Weakness of political
Lack of integral risk powers and unstability ; Internal domination structures:
Palitical management policiesin La clientelism, lack of long- hierarchy, class society ;
Paz termvision Domination and dependency towards
external powers ;
vertical structure of power
Misery: very low income
which hardly allow a
minimal alimentation;
desnutrition of children; Economic crisis ;
extreme isolation: lack of Unequal structure of Liberal market economy ;
social capital and solidarity; | landownership ; Internal domination structures:
Socio- imposihility to sell the Vertica structure of hierarchy, class society ;
economical house and have access to power; Domination and dependency towards
credit. Diferences of power external powers ;
unemployment and informal | among neighborhoods Marginalitzation
economy; job instability and unequality
existence of more Misery ; Liberal market
important social risks: absence of care | economy ;
Underestimation of risk ; unemployment, by powers ; lack | Symbolic
Psychological | Lack of preoccupation of livelihoods, violence ; of resourcesfor | violence; Internal
and cultural risk and disasters lack of educationin risk education ; high | domination
Wrong beliefs : that the soil | and risk management ; tolerance to structures ;
isstablefor ex. ; lack of trust in existing risk ; Domination and
Resignation institutions and Migration dependency
organizations towards external
Massive unemployment ; powers.

Each line represents a type of wulnerability; the colums represent the progresson of this
vulnerability to landdides in La Pez from the exiding unsafe conditions to thelr root causes
going through the dynamic socid pressures that lead to the exising vulnerability. We won't go in
detal for each line; the important is to underdand, that vulnerability is a complex compound of
mainly sodo-economica and organizationd aspects, that derives from socid causes quite remote
from the dissster but leading to an increased and effective vulnerability. These vulnerability types
and their causes are rdated to each other and must be analysed in such adynamic way.



Conclusion

The paper focused on the important notion of vulnerability in order to darify its meaning, its uses
in risk andyds and the modds used for a better andyss. We have proposad to combine 2 modds
of vulnerability andyds and goply them to the case of landdide risks in La Paz. This was a
provisond theordticd, vountarily focused on the societld levd. To be more complete the same
table could be made for cgpacity/reslience andyss, i.e the factors contributing to safer
conditions and their causes, such as popular paticipation, atisand ills of the people for sdf-
protection, union and organization & the community levd to fight for thar rights olidaity, a
high politicd awareness, ec. It could dso be compleed by a more individud or household
andyss which would bring other interesting results

These vulnerability/capacity andyses ae not pure intdlectua gaming. They contribute to the
understanding of risks and disasters in a pluridisciplinary way. This knowledge is the bess of a
better prevention and mitigation of disssters, but dso brings new indghts in sodd andyss and
some keys to understand the root causes of what we experience.
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