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Peri-urban growth patterns are shaping most of utimn development in sub-Saharan Africa, raising
concerns regarding vulnerability to global enviramal change in unplanned settlements. To datee tiees
been little exploration of the implications of pearban patterns for social vulnerability and adtpta
options. The study discussed in this paper, coeduict Dar es Salaam, Tanzania, illustrates thditived
strategies and environmental management practisesl Uy peri-urban dwellers, while underlining
challenges and opportunities for adaptive capadibe study confirms that peri-urban areas are cexnpl
hybrid systems in which the urban and the rural demded together. According to a few scholars, the
acknowledgement of such hybridity leads to a reiclemation of the dominant strategies for addressing
environmental issues in peri-urban areas. Assuniiegtransition to urban is the best solution, those
strategies emphasize the role of infrastructuresamdices provisioning. Moreover, a criticism ofndoant
approaches arises trough analysis of the recamd tmevard ecological security in global cities’ @omment

management.

I ntroduction

According to UN Habitat, for the first time, in 2009, Africa’s populatione@eded one billion, of which 395
million, almost 40 per cent, lived in urban ared@bis urban population will grow to one billion ir®20, and

to 1.23 billion in 2050, by which time 60 per ceftall Africans will be living in citieS (UN Habitat,
2010b). Rapid urban growth leads to the proliferatof unplanned settlements and, in fact, in tls la
several decades peri-urban informal areas havemanodated most of the demographic expansion in
African cities. Those processes have shaped hiffdgmented and dynamic rural-urban interfaces,
characterized by constantly changing land usesyities, social and institutional arrangements deéined

by Simon (2008) asférms of hybridity due to the coexistence of urban and rural feature
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“In these peri-urban or “rur-urban”(Reardon et al 2007) landscapes, common assumptions about
the values, activities, land use and social orgatiimn of “rural” or “urban” populations may notbe valid,
and policies for addressing the vulnerability andaptive capacity of these populations to envirortaden
change may be ineffectiVgéEakin et al, 2010, p. 14).

Because of residents’ relationships to environnieoteinges and their heavy dependence on natural
resources, and because the “rural” and the “urbaa’so intertwined, these spaces pose “new” itistital
challenges for socio-ecological planning and vidbéity assessment (Eakin et al, 2010).

It is broadly assumed, in different research figltsat the degree to which urban and peri-urban
populations depend on natural resource-based ecoraxtivities plays a significant role in deternmgi
their vulnerability to environmental risk. *

“Resource dependency in this context can be charaed as dependent on the structure and diveosity
income, social stability and resilience. Dependeryd its implications can be observed through a
combination of reliance on climate dependent resesy variability in such income sources; and migrat
and other social variables associated with stapiind resilience [...] The diversity of income sms, and
the variability of those income sources across tigan be used as an indicator of vulnerability e t
household level, where it is hypothesized that gheater diversity of income the greater resilienafe
livelihood to disruption of particular sources(Adger, 1999 pag 254)

However, in those peri-urban areas, vulnerabitgdually likely to be associated with a heterogese
flow of materials and resources involving a variefyeconomic activities, actors, institutions (Hakit al,
2010), power relations, global-local processesdriwrs of change. How do peri-urban livelihoods dme
rural-urban interplay shape autonomous adaptatiategies to environmental change? And in what vays
institutional environmental planning and managemewoblving to support the capacity of peri-urban
communities to respond to environmental change g éinformal” autonomous and “formal” institutiah
strategies and practices acting synergetically dontext of lack of resources and “poor” fiscateyns this
synergy may be an essential element of, if noeagndition for the effectiveness of planning acion

In sub-Saharan African cities, functional deceisation and infrastructure provisioning are often
advocated as sustainable “solutions” for improvimgplanned and underserviced settlements. It islyide
argued that improved urban planning and provisibpublic services and infrastructure are crucial tfee
development and promotion of resilient cities (8t&¥007) and for addressing environmental thrédisre
is a broad consensus that betterment of housinditomms and provision of modern infrastructures e
best ways to reduce environmental risk and vulnkabo climate change in unplanned settlement&l (U
Habitat, 2003). The majority of studies agree that most cities, planning for adaptation must first
overcome an inadequate infrastructure bag&atterthwaite, 2008)n order toenhance adaptation and
reduce urban vulnerability. Governments play alkdg in enhancing adaptation (Adger and Agrawalal.et
2007) and monitoring land-use management systechsaurces of urban vulnerability. They should easur

that all urban dwellers have access to infrastrecaind services, should guide where settlementslazyv
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regulate hazardous human activities that can pedigasters, design land use regulations and zdoing
influence land availability and encourage and foktdter quality housing and safer si(8atterthwaite et al
2007).

Traditionally, all these strategies and policiedegarize specific economic activities, land use,
infrastructures and resources as either rural loaruand adopt a sector-based approach. In ordetdiess
the effects of environmental change, the presunthcdtion between urban and rural, even if it ieady
becoming increasingly less relevant for plannintigy 2003), needs to be overcome completely.

Mattingly (2009) has proposed a way to addressnat@nin peri-urban areas. He reviewed the resilts o
past research on the peri-urban interfaces (Paty proposed policies and actions itaprove the passage
from rural to urban living” These policies and actions should reinforathér policiegle.g. land planning
and land-related policiesfiming at better environmental management, gndl strengthen local and family
food security through support for small farmershamarket knowledge, better access to seeds anlistert
micro-credit and so dh(Mattingly, 2009 p. 50). He argues in favor ofhclucting “[...]land planning that is
sensitive to peri-urban social and economic factrdelp farmers obtain more of the value of tHamd
rights [...]” (Mattingly, 2009 p.50). To implement this plannitige coexistence of different institutions in
peri-urban areas and the overlap of their competeand functions must be managed. This implicétes t
resolution of conflicts between urban governmewtisich are oriented to develomdt natural resource-
based activities, and rural governments focused maonyagricultural uses.

Mattingly proposes that rural governments give nsrgport to peri-urban agricultur&hey could take
the lead in providing technical advice on peri-unbfarming and soil fertility maintenance; improving
access to credit]...] strengthening security of tenurfgnd defendingthe land needs and land rights of
farmers, including...] against more powerful and aggressive urban goventig(Mattingly, 2009 pp. 50-
51). On the other hand, urban governments sholkl r@sponsibility for the impacts of their actioesg.
new land demands and waste management) throughimpggithe expansion of the city to give more time to
the most vulnerable farmergMattingly, 2009 p. 51)and through using sensitiviip design and timing,
transparency in decision making, supporting initeg, and compensation

In Dar es Salaam, which is our case study, locakgonent addressed the problem of rural-urban
integrated planning by designing a Strategic UrBawvelopment Plan in 1999 (SUDP,199%lowever,

plans for land use zoning and building regulatioa still designed along relatively rigid urban/dutdéavides.

2 He mainly refers to the Development Planning Wesearch groups on PUI at the University Collegeasfdon,
where he is an associate professor.

3 Strategic Urban Development Plan (SUDP) desigoeditlace the Dar es Salaam Master Plan was dihe éky
objectives of the Sustainable Dar es Salaam Pr{§2P). The Sustainable Cities Programme is a UN-
HABITAT/UNEP programme started in the early 199@'saim is to assist cities in achieving more emvinentally
sustainable growth and development. It is founded participatory urban decision making procesd,momotes
sustainability through environmental planning arehagement (EPM) approach. Although a draft docuwestready
in 1999; even today, the SUDP has not legally squd the 1979 Master Plan.
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While detailed urban plans exist that regulatelthigding activity within pre-defined “urban” bouwaries,
development and land use plans in the remainingexban domain, even if regulated by numerous Land
Acts at the national level, are still inconsistant waiting for “the city” to come. The same prableccurs

in vulnerability assessment and adaptation planainthe local level; in fact the entire region oarDes
Salaam is considered to be a future “urban regiequiring infrastructure provisioning.

The rural-urban interface is particularly challengivhen addressing adaptive capacity concerns.@Vhil
the environmental change in African cities (and.éast Developed Countries in general) is broadidisd,
these issues have received little attention inpdran areas, despite the fact that they constibenost at-
risk part of African cities.

It is argued that peri-urban areas should be tiemtentegral elements of urban systems in spatalal,
economic, functional and planning terms, because they and #mvironments are integral to the growth
and operation of growing cities{Simon 2008). Those same peri-urban areas includé features and are
relevant to rural development and livelihood pelgi Furthermore, the focus on peri-urban areasuisat
because the urban-rural interface is also the phlatdethe most potential for positive change, daghte
many “forces” that come together in this spaceifgrl2007, cited in Simon 2008). While explainirigg t
nature of this potential, Erling gives the exammlienultifunctional urban agriculture as a sourcéakative
and ingenious new approaches to producing food aroimipetition for land use Others (Davila, 2002;
Allen,2003; ...) argue that there are other oppotiemifor positive changes that could be useful for
adaptation to environmental change, such as liwetindiversification, access to services, reuseastevin
agriculture and waste recycling for re-sale inchg (though this might be associated with healtbbpems
and pollution), greater access to information aecision-making.

According to the common conceptualizations emergiegoss climate change literature (Smit and
Wandel, 2006),vulnerability is a function of the exposure and sensitivity obystem to hazardous
conditions and the ability, capacity or resiliemfehe system to cope, adapt or recover from tfecesf of
those conditionsExposure and sensitivity are linked to the properties of a community or grand are
dependent on the interaction between their charants and the environment (the context in a breewke)
and on the characteristics of the climate imputbauige).

Adaptive capacity refers toa “system’s ability to adjust to a disturbancepderate potential damage,
take advantage of opportunities and cope with thesequences of a transformation that occuiGallopin,
2006, p. 296)For other authors this meatihe capacity to modify exposure to risks assadatith climate
change, absorb and recover from losses stemmimg élonate impacts, and exploit new opportunitiest th
arise in the process of adaptatiofAdger and Vincent 2005, p. 400).

According to these definitionsyhile exposure and sensitivity orient the potenimpact of climate
change, adaptive capacity can be a major influenceéhe eventual impacts thereof. Therefore adaptive
capacity is an obvious focus for adaptation plagridecause it is the component of vulnerability most

amenable to influence social systems in coping wltmate changes (Marshall et al, 2010). Adaptive
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capacity is closely related to many other conceptg;h asresilience, coping ability, adaptability,
management capacity, flexibility, robustness anHil#ta (Smit and Wandel, 2006)n this paper resilience
is conceived as a perspective for adaptation ptenmather than a clear and well defined conceptitiress
vulnerability reduction.

This paper analyzes livelihood, natural resourceagament and autonomous adaptation strategies in th
peri-urban areas of Dar es Salaam, Tanzania. Tipge of the analysis is to illustrate how therimténg
dynamics of livelihood, institutional activitiesymal-urban relations (interplay) and environmerdiadnge
offer both opportunities and challenges for enhagg@ieoples’ adaptive capacity.

Dar es Salaam is the largest city in Tanzania hedHird fastest growing urban agglomeration incsr
In 2000 itaccommodated 33.7% of the Mainland urban populaimh Kinondoni was the most populous
municipality in the city (Un Habitat, 2010c)Vhile Tanzania’s urban growth rate is expected éo4t5%
between 2015 and 2020, ar es Salaam it is projected to be higher (UN 20Like in most rapidly
growing cities of sub-Saharan Africa, informal gtbwepresents the predominamdde of urbanisatidn
(Roy 2005).Several studies estimate that about 70% of Dar adgaB’'s population live in informal
settlementgKombe 2005; A. Lupala 2002). Other scholars, Kieonde (2006), argue that more than 80%
of the buildings in Dar es Salaam are located planmed areas (Hill and Linder, 2010).

Urban growth will occur in an environmental contdkat is particularly at risk. According to data
collected by UNDP (2009) and IPCC (2007), the mefifects of climate change in Dar es Salaam are
flooding, sea level rise, drought and changes iim patterns. Furthermore, global climate changeates
show that the temperature will continue to rise eaidfall will increase in the years to come (IPC2B07).

In addition, urban development and changes in soolmomic conditions in peri-urban areas are aljerin
exposure and sensitivity to environmental changbese factors are likely to exacerbate the physicaérs

of the changes mentioned above, impacting the pilityaof climate events and stresses and orientirey
positive or negative impacts thereof.

In the face of evident environmental changes, pdsan dwellers are now diversifying their livelitdsy
in some cases moving towards lower dependence emadtural resource base and increased reliance on
urban employment and services. This diversificaéintails changes in social relations, values amdifiood
priorities.

The following section will introduce the locatiomda method of the survey. In the last two sections
evidence of how different people living in peri-arbareas address environmental change is presamted
the link to both urban and rural features and dyoarns explored. Finally, the relevance of the gtad

regards interpretive approaches and spatial plgn(ifam peri-urban areas) is discussed.
Methods

The research seeks to build the knowledge bastdadentification and development of adaptive messsu

tailored to the needs of peri-urban communitiesub-Saharan Africa. The aim is not to measure ntirre
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adaptive capacities and vulnerabilities, nogt@antify impacts or effects of adaptation practideather, the
focus is to document the ways in whigkeri-urban communities experience and address aigng
environmental conditionand the actions and strategies that institutiores imaplementing to improve
adaptationor adaptive capacity. This paper looks at humanir@mwment systems vulnerability, including
communities, households and groups located in ypban areas, with a focus on the natural resource
systems upon which people depend.

Adaptive capacity can be investigated on a randewas (individual, household, institutional, roatal.
etc); this paper focuses on community adaptive @gpand is based on investigations conducted @t th
household level.

As mentioned before, the investigation is centredroral-urban processes and community assets,
analyzing household livelihoods, adaptation stiagegnd environmental management as the main $actor
that determine adaptive capacity. The analysis etswsiders that asset-oriented approaches may thask
role of processes and functions in supporting adaptapacity while tinderstanding adaptive capacity,
[actually], entails recognising the importance of various ngidle processes: decision-making and
governance; the fostering of innovation, experiragoh and opportunity exploitation; and the struetiof
institutions and entitlemenis.]. Doing this requires moving away from simply logkat what a system has
that enables it to adapt, to recognising what atesysdoes to enable it to adaptJones et al 2010, ODI).
The household focus enabledetter understanding of how and why people ogtieir activitiesand of
collective and individual processes of decisionimglwithin families(Preston, 1994)Thus, household
livelihood strategies give relevant information wegards both collective and individual processes of
environmental management and adaptation strategies.

Given the crucial role of peri-urban areas in sat#nt processes, the activities undertaken inysben
areas must be included as a fundamental resoutbe mdaptation action pldnStarting from the definition
of adaptive capacity, mentioned above, it is hypsitted that adaptive capacity in peri-urban aregernds
on four main factors:

- Type and magnitude of local environmental impaé€tslimate change;

- Rural-urban dynamics, land-use patterns and uiddaniic;

- Local capacity to cope with climate change effect

- Institutional capacity in environmental managetrard urban development planning.

Based on this interpretative framewdrla household questionnaire was developed and é&drated in

2009. The questionnaire was structured aroundrf@in areas of investigation, identified througregiew

* Refers taaction planningor “a multi-dimensional and on-going process that tgiese in real timé(Friedmann,
2005 ) as a viable solution for addressing the tatgy, fast-changing environment and lack of ficial resources
which characterize contexts like sub-Saharan Africities.

® The survey presented here is part of a broadearels study in which several types of investigatiame been
performed: a) household questionnaires; b) warddistdct questionnaires (to understand policied iastruments for
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of the literature on peri-urban areas and throuigbudsion at the ARDHI University of Dar es Salaam.

Those four areas are as follows:

1. Rural-urban interaction;

2. Access to resourcélnd, water, energy, etc.);

3. Environmental management (water, waste, soil,;etc.)

4, Climate change: environmental transformations atdreomous adaptation strategies.

Rural-urban interaction, economic flows, the floWw @sources and socio-cultural relations are
fundamental to understanding urban and regionatldpment dynamics. The rural-urban divide has been
addressed in key documents that constitute theafdhee UN Habitat mandate. As underlined in tharbul
Declaration and the Habitat Agenda (para. 613 &%), Tural and urban areas are interdependent &om
economic, environmental and social point of view.sdich, an integrated approach and balanced pEmur
plans in which the “urban” and the “rural” suppesch other are needed.

Questions regarding resource access aim, on théam to identify resource use and the management
regime, and on the other hand, to identify obstaated opportunities in adaptation to climate changeeri-
urban areas. Access to water, land, shorelines,aedaraw materials constitute determining factars i
communities’ adaptive capacities. Similarly, re@@umanagement modalities have a considerable effect
the vulnerability of communities.

Finally, the questionnaire was designed to colieébrmation on local autonomous practices and
strategies for adapting to environmental changésghy as established by COP 7 (Decision 28/CP.dktm
be considered in identifying adaptation prioritytias. Particularly, the research should help in
understanding the environmental changes observeddigents of peri-urban areas, their perceptidribeo
causes of these changes and the strategies imgkiteraddress them in both short and medium-term.

The questionnaires were completed by forty housisheklected in four different wards (ten in each
ward) (Fig.1) in the Kinondoni Distritt Bunju, Kunduchi, Kawe and Msasani. The wards wssiected
through a series of field visits, a review of thierhture on Dar es Salaam’s peri-urban areas eedssion
with academics from the Ardhi University. Withinobaof the four wards two subwards were identifieue
in a coastal area and the other in an inland &@®aptain a better distribution of the cases).vi&@rsBunju
A andBocowere selected in the Bunju ward; subwavtidaleandMtonganiwere selected in the Kunduchi

ward; subward$lakongoand Changanikeniwere selected in Kawe wardlhe fourth ward is urban rather

urban planning and environmental management intdoai district); c) surveys and data collectiondéther data and
information on the current status of natural resesy infrastructure and services, land use, infbativities, pressures
and environmental concern in peri-urban areashtdjviews with research development centres, govent
institutions and NGOs (to acquire broader knowlediggolicies, programs and tools for natural reseumanagement,
for adaptation to climate change and for urbanragenal development at the national and locallgve

® Dar es Salaam has a regional administration \uitet Municipal Councils, namely llala, Kinondondafemeke. The
three Municipalities are the three districts of Begion and are divided into Divisions, which arétrn divided into
Wards. Wards are divided into villages in the cafseiral areas and Streets in the case of urbasafd times the
villages are divided into hamlets which are the llsaunits.
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than a peri-urban ward (recently urbanized). It besn selected as a control in order to verifyrésponses

from the other three peri-urban wards.
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Figure. 1. Dar es Salaam City — Municipal Boundafeource: Socio-Economic Survey city of Dar ea&al, 2007)

All the wards are characterized by the coexistasfcarban and rural activities (agriculture, livestp
businesses, schools, transport), informal settiésnand activities, low-medium density settlemerdaar
(each lot must be between 0.08 and 6 ha). The beigbods where the questionnaire was administiated
located in areas with different environmental chagdstics (coastal and inland areas with different
morphologies) and close to major natural resoufcesrs, ocean, wetlands, forests). Households were
identified according to criteria of socio-econoraied cultural heterogeneity in order to obtain afganas
representative as possible of the different dynano€ peri-urban areas. Furthermore, stable settled
households, who were thought to have extensive ledne of resources and local development dynamics
and who are dependent on both urban and ruraiteetiand resources, were selected.

The first methodological step in the design of tuestionnaires was to define the strategic varsable
(contained in the four thematic sections mentioabdve) for identifying the key factors for adaptive
capacity. In the following section some of the ahles that constitute the empirical base for evaigahe
dominant approaches to vulnerability reductiondiseussed.
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Results/Discussion

The analysis of the empirical data, collected i fibur targeted wards in Dar es Salaam, showsrtinal:
urban interactions are crucial for livelihood maimance in a changing environment, due to their @od)
social and environmental relevance. Furthermoraséleolds have developed multiple adaptation sikesgeg
and environmental management practices to cope evitironmental threats, but these activities aite st
neglected in vulnerability assessment and adaptgtlanning. As a result, a need arises for a better
understanding of the autonomous practices takimgeplin peri-urban areas and of the strategies for
integrating those practices in to adaptation plagiait the local level.

The analysis of the responses concermingl-urban interactionshowed that in the three wards the
majority of households surveyed came from the sdisiict, while only a few families were from other
regions or other districts of Dar es Salaam. Thisws that the development of peri-urban areas is no
uniquely due to rural-to-urban migration flows; anban to peri-urban migrations also exists, ofteduced
by the upgrading programmes undertaken in thosasactoser to the city centre from where several
interviewees came.

Fifty percent of the respondents have indicatedualor family as their reason for moving to peram
e.g. the possibility to practice agriculture orefreusbandry. Indeed peri-urban areas attract maopl@
seeking a place which enables them simultaneoasiyndertake or continue rural activities and tcclose
to urban dynamics, benefits and facilities. Pegpiabvements between peri-urban areas and the Gityer-
and vice versa, occur frequently and necessarippyirilows of people, resources, information, comitied,
production inputs and decision-making power (Tact$i98). It implicates that a plurality of acti@s and
physical patterns exist which are based on urbahpanmi-urban interdependencies. Most respondelids sa
they travelled to the city centre on a weekly b#&8i&%) while only 10% travelled either on a dailsis or
only rarely. These movements are possible thankbddocal bus system (daladala) which serves dlmos
every area of the region and is used by 90% ofd¢kpondents. In remote areas, this mode of trangpor
supplemented with private transport services byonogtles and small vehicles (Bajaj and pikipiki).

The main sources of livelihood which were identlfiare agriculture and livestock (97%) along with
other local informal activities (e.g. petty tradedr this and other reasons, the majority of redpats (83%)
wish to live in environments with "free" spaces lwhonly 17% of respondents wish to move to a more
urbanized area with better infrastructure and itaesl

The second section of the survey highlighaedess to resourcesich as water, land and energy and the
presence or absence of related facilities in tlemsamwhere they live, including solid and liquid teas
collection. In this section land tenure arises rasngportant issue linked to the urban planning psscand
actions implementation. Among respondents, over 80%ot have land title (for house and land), ntbes
30% have a title deed for rent (leasehold title}d @he remaining 7% own a customary title (right of

occupancy derived from ancient communities. Thie i becoming ever less popular and, althoughligg
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recognized, is not protected if other interestseaim urban development (Kironde, 2005). Even If @9%
have a title deed, almost all respondents claim fag taxes for land and housing. This means thaaime
case there are “indirect” and informal fiscal sysée For example people who don’t have a title daedl
rent their land or their house from other land “evai, may also pay taxes for services or land tz¢ke
owner. In addition, 26% pay fees for water and telgity and only 9% have to pay for waste collentio
services which are often provided illegally by i parties (this happens especially in denseshrea

The responses concerningsource managemenwhich also includes waste management, indicade th
only 6% of households use a collection system piexviby private parties while the remaining 94% mgana
waste autonomously. Of that 94%, some manage egsberning, abandoning and burying it (46%), or by
recycling useful materials and composting orgaraste to be reused as fertilizer (46%). The remgiBivb
of autonomous waste managers practice other aesiike collecting materials, such as plasticsnetals,
for sale to companies or people that can trea@uwse them. Concerning sewage, no one uses a wilacid
disposal system; it is usually abandoned in pitd saturation (pit latrine). Only in very rare e&sis a septic
tank used. Most of households also undertake pesctor water management, such as rain water harges
and rely on a variety of water sources. There e iaformal groups and community-based organinatio
for maintenance of roads, canals, common spaces etc

Regarding the section aitimate changealmost all respondents noted changes in watélahildy, soil
fertility, soil aridity, air humidity and rain pa&ttns. Results shows that water availability has lwklining
significantly in recent years. Rivers which normdlbwed year round have become seasonal, and dter w
previously drawn from shallow pits in the wetlaratsnear rivers has decreased, requiring deepeingigg
Other significant changes were observed both iratheunt of rain and in normal seasonal rainfaltepas.
Furthermore, a significant erosion of the coastliagproximately 100 meters in the last 30 yearsome
places) has occurred, changing villages morphol@gy fishermen's activities. These and other
environmental changes result from a complex sefacfors which include global warming as well as
anthropogenic pressures and inadequate local emvental and urban policies.

Different strategies for coping with environmentdlanges are being implemented. Because of the
decrease in water availability, many people chargp systems (e.g. moving from rice to cassavachvhi
requires less water) or decide to stop farmingstad breeding livestock. Most respondents, wheetzaen
observing rapid and significant environmental cleanm recent years, are contemplating plans fomgop
with further deterioration of environmental condits which go beyond immediate reactive solutiomeyT
are considering strategies such as change of emplaly transition from subsistence activities depahdn
natural resources to activities only partially ndirectly dependent on them (eg trade or smallnass). In
some cases respondents have even thought of mmvargpther area or returning to their rural nategion.

These strategies are being considered not ongsiponse to exasperation of environmental problarms b
also in the event of higher population pressure r&a urban developments, which would interfere with

ordinary practices and activities (e.g. agricultlireestock keeping, etc). This response is pditiled to the
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causes to which respondents attribute environmestiahge. These environmental changes are equally
attributed to changes in land use, local anthropiggactions (mainly urban development) and global
environmental change, which is more or less humdnded. In addition, only a few people attribute th

ongoing changes to weak institutions and mismanagéeof resources.
Conclusions

The survey consisted of a limited number of intews, could only observe some aspects (not all declun
this paper) of households’ behaviour and peri-urdgnamics. It is not possible to obtain generalized
conclusions, but the information collected is anpdmant starting point for structuring a more
comprehensive and targeted survey, with more &loguestionnaires. Involving a larger sample of
households in the survey could be useful in agsgdbe potential impacts of climate change and tadap
capacity and in developing methodologies and kndgéefor supporting the design of appropriate local
adaptation actions.

It is, however, necessary to consider a numbeop$trains on survey methodology and its application
Some of the most obvious obstacles are local aitiggirlack of adequate knowledge and capacity as
regards planning processes and implementation vdrielmainly based on "western principles"”, andtéuohi
knowledge of climate issues at the local level. Tiheted financial resources and the different pties
which need to be addressed (natural disasterghhaadl environmental emergencies, etc) often daterm
that medium and long term planning gets pusheceasnd that projects which are not included in tharts
term policy are rarely implemented.

The results described in the previous paragd®gghonstrate that the blend of “rural” and “urbasétures
is crucial for people’s livelihoods and thus stiidinked to their adaptive capacity. To ignore thmportance
of the availability of land for farming and othectizities, the possibility of reusing waste matksijghe
variety of water sources, and the different “infaifndynamics (and opportunities) could damage peepl
livelihoods and compromise their assets.

Movements of people, information, money and commiesliintensify rural-urban linkages and increase
livelihood diversification. Temporary or permanenigration, to or from the city, motivated by theasgh
for jobs and living spaces, is a helpful mechanismincreasing earnings, expanding social netwaihd
reducing vulnerability. Mobility and migration maglso give rise to a growing phenomenon of ‘multi-
spatial’ households and enterprigasell, 1999).

Peri-urban development and migrations may generé&teal market for street vendors and hawkers,
and the arrival of high-middle income dwellerssearch of more space for living or cheaper housing.

This, in turn, may constitute job opportunities flmmestic help workers
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Easy access to a variety of transport options esablhigh frequency of commuting between peri-
urban-areas and the city centre giving commuteresacto services such as health and educationllas we
as work opportunities.

Intense rural-urban interplay also creates theipitisg of access to solid and liquid waste faddg.

The growing flows of liquid and solid waste outtbg city into surroundings areas and between peri-
urban neighborhoods, although it might also be @aatsd with health problems, represents
opportunities for reducing the use of commercidgilfeers in agriculture, or for recycling solid wi&

for sale in the city. This contributes to an in@@and diversification of sources of income.

Rural-urban interplay could also facilitate accessformation and decision-making processes and
structures (usually better represented in urbaasqrdn a rapidly changing environment access to
environmental information and warning systems magtocial in risk and vulnerability reduction.

Peri-urban dwellers have access to resources bst dtcess is oriented by an “urban biased”
development. Although (in peri-urban areas) theeesaveral options for water supply, land usessimguor
other activities, most urban-oriented developmédamgpmay undermined these opportunities by ignattieg
positive effects of the plurality of opportunities people’s livelihoods and vulnerability.

Providing infrastructure and services, to accetetia¢ transition to the “urban” may, on the onechaeduce
vulnerability, but on the other hand it may modifydamage the livelihoods system and its flexiilithe
focus on infrastructure “protection” and econommmpetiveness as basic requirements for addressing
environmental threats leads to the expulsion ofridylpractices and land uses in peri-urban areas.
Conversion from peri-urban to urban uses (or presso convert) increases commercialization of land,
thereby changing peri-urban areas into investmenéz where customary practices of land allocatiema
longer possible or allowed. This also implies allaggularization process and the imposition ofaieriees,
which may force poorer people to migrate, furthargmalizing them, and making them more vulnerable
environmental changes and heavily impacting ttadihoods.

Peri-urban dwellers have a high capacity to chargkadapt the ways in which they access and manage
resources but at the same time they are exposahtiderable uncertainty

The presence of multiple autonomous adaptationegfies and environmental management practices
could be a crucial resource in the absence of fiaamevenues. Institutions responsible for implatirey
adaptation strategies at the local level are requio better understand how urban development kamhed
interventions impact on community’s adaptive cagyadioth positively and negatively, and how exigtin
approaches could be improved in order to contribummmunities’ adaptive capacity.

In the broader discussions of environmental sushdiity there is increasing concern overban
ecological securitf UES) which generatestrategies to reconfigure cities and their infragtturesin order
to secure their ecological and material reproductidn addition to other contemporary sustainability

challenges, UES is expected to respomdhe opportunities and constraints of resourcastmints and
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climate changgHodson and Marvin, 2009). In their paper, Hodson Marvin stress theew dominant
‘logic’ of infrastructure provisioning which is ctecterized asecure Urbanism and Resilient Infrastructure
(SURI),and express their concern abobbw the pressures of UES and SURI as a strategigorese are
designed to secure the divisible securitizatioregburces at the metropolitan scale][...], rather thamively
contributing to wider collective solutions for timplications of climate change and resource coristsa
(Hodson and Marvin 2009 p. 212Their primary criticism is that the predominantdis is on economic
aspects in urban governance, while ecological asjaee neglected

The same article also questions the applicabilityth® urban ecological securityapproaches and
solutions in contexts that are different from woceltles: “World cities are using their capability, resources
and networks to develop a style of transcenderdanigi;n that is claimed can overcome the potentiait$i of
climate change and resource constraints to guamfi#ure economic and territorial growth. Criticgllwe
need to ask what this means for the by-passedgléve new peripheries constructed by ‘enclosune! the
ordinary cities of the North and global cities betSouth. The implication is that such cities sympiake-
do’ or ‘improvise’ with their restricted resourcesnd constrained capacity as world cities establish
themselves as ecologically secure spaces. Altewigfi ‘ordinary’ cities and cities of the south are
configured as potential new markets that ‘consutie’architectural and engineered eco-city fixesduwed
in the exemplary world citiegHodson and Marvin, 2009, p. 210).

There are, however, alternative approaches to SEBI transition towns) than may help in developing
alternative or hybrid solutions. These alternataproaches aim to construct responses based on othe
principles, such as fair shares, mutual interdepeoels, social justice and the styld#ssocio-technical

solutions these would imp{iiodson and Marvin, 2009).

This document has provided a overview of the prokldinked to adaptation to climate change. It has
highlighted the dynamics and resources of the ym@n interface, and paid particular attention reas,
processes and functions that can be determinabbtbrthe development of adaptation strategiesaatidns
implementation.

The information obtained through the field surveyeissential to identifying sustainable and viable
adaptation options. Not only does it provide dateenvironmental management and autonomous adaptatio
strategies, it also reveals a neglected part cdirudnd rural-urban development processes; highigthe
conflicts and contradictions between urban develmniunder the dominant logic of ecological segirit
and peri-urban dynamics. Further studies focusedhenperi-urban context and on rural-urban dynamics
may contribute to a reduction in the uncertaintyraunding climate change projection. If the global
scenarios are well known, what people are expangnat the local level and which strategies andbact
they are undertaking require even more exploration.

Ultimately, if environmental change is tied to mlgievolving social and economic landscapes (&sirt

peri-urban areas), the challenge of defining apjetg measures for avoiding increased vulnerabifity
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greater. Enhancing adaptive capacity in this cameuires a conception of populations and comriesds
an integrated system, free of the urban bias, whdvan and rural features, cultures, economiegjralat
cycles and livelihoods are interdependent and niiytualnerable.

As pointed out by Adell (1999those who stressed the importance of the urban k@&sng on the
socially reductionist assumptiofihat the main difference between rural and urb@omsists in their social

‘classes™ do not consider the conflation of people and spacePeople, not places and physical
infrastructure, are responsible for creating tloevdl, practices and relations between rural andnudseas

andenvironmental management processes.
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