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ABSTRACT

Springs are an importan@turalresource in many rural spacehkich, if utilised sustainably
can be an important source of livelihoods for rural communities. In Zimhaweesocial
aspects ofspringsand their waterscapagmain understudiedlhis includesan indepth
understanding of how communities have shaped tivelihoods around springs, the extent to
which theyhavecontributedto sustainableural livelihoods especiallyin water stressed parts
of the countryand the institutional framework shapingith@ccess and utilisatiotJsing the
sustainable livelihoods framework of analysis, the goal sefghidy was to investigate the role
that springs and their resaiht waterscapebave played in securing livelihoods for rural
households in th8ave Catchmenif Zimbabwe Methodologically, he research adopted the
socichydrological approactwhichis a new and emerging discipline taans at understanding
the interactions and feedbacks between tioenan and natural processist give rise to
communitywater sustainability challengehe sociehydrological approacks informed by
both the qualitative and quantitative research techniques of data collectianaysis.Two
rural communitiegNyanyadzi and Matururef the Save Catchmemere randomly selected
for an indepth studyThe snowball sampling technigue (Rprobability) was utilised in the
selection of the 100 participants for the questionrairgey. Purposiveasnpling was used to
selectnine key informant interview participants. Secondary data collection was done through
a systematic review of scholarly and policy literature. Qualitative data generateglrinoany
and secondarysources wergrocessed and analysed using qualitative technigueb as
thematic ordering, systemaditon and fine grain analysis~ar quantitative data, descriptive
statistics such agrequencieswere usedo summarise and analyse questionnaire data.

Rural communities in th&ave Catchmenif Zimbabwewere observedo have developed
livelihood strategies that were anchored on springs and their waterstapghe studied
communities, springavere utilised for both commercial and subsistence purpases
livelihoods constructed around springs includgdrdening, tourism, livestock production,
brick kilning art and craft makindn the studyspringswerealsoshownto beavery important
componentof sustaimble rural livelihoods However most of then were perceivedto be
declining in both water quality and quantityjposing compledivelihood conundruméor the

rural communities andhreatening hie sustainability of livelihood strategidlsat theyare
supporing. Practices observed to be threatenimgintegrity of springs were encroachment of
settlementspatural environmental changesil erosion and population pressure. Limited
environmentahwarenesgoverty,poor implemetation and enforcement of conservation laws
hasresulted inthe adoptionof practices that degraded springs. Institutions shaping spring
utilisation were observed to beeffective to a largeextentdue to lack of capacities and
conflicting mandates but local traditional leadership and water committees were observed to
have deper community penettion and were the most effective influencing access and
effective management of springs and their related waterscapes

Key words: spring waterscapegural livelihoods, spring conservation, sebtipdrology,
sustainable livelihoods framewqrBave Catchment
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DEFINITION OF KEY VARIABLES

The key concepts that wefrequently usedh the studyneed tdoe explained so thambiguity
is removedThis sectioroperationally defineand explainshe key terms and concepats they
wereappliedto guide discussions in tistudy.

Institutions
As given within the sustainable livelihoods framework, institutiarespart of processes and

organisations thaproduceandimplementpolicies,delivertheneededequirements$or access,
utilisation and management of springs. Institutials®provideservicesmportantfor gaining

access tdivelihood assetstradingthem, and benefiting from their utilisatioAccording the
Chumaet al.(2012) it is throughinstitutionsthat policies,norms,rules and lawgoverning
resource use, control and management are shaped. Institutions also provide frameworks for
policy and legislative action. Studies have revealed that successful use and management of
resources can be achieved if the resource users, planners mythakérs understand the
relationships between springs, people and existing human institudiaos.et al.(2013)have
observed the utilisation of springs to be influenced by dynamic institutional arrangements
peculiar to each place.h€ study of human institutions in spring management is crucial in
maintaining and restoring spring integrity as appropriate measures can be taken to improve and
perfect the existing institutional structures. In Zimbabwe, the ability of a given institotion

ful fil its mandate depends on power relatior
or acceptabilityé and on the capacities of t
Livelihoods

As adopted fronscoones (1998 livelihood comprises the capabilities, assatduding both
material and social resources and activities required for a means of [Bhagnbersand
Conway (1991) observed a livelihood to be sustainabkm it can cope with and recover from
stress and shocks, maintain or enhance its capabilities while not undermining the natural
resource base. They maintain that a livelihood is environmentally sustainable when it can
maintain or enhance the local and lgb assets on which livelihoods depend and has net
beneficial effects on other livelihoodA livelihood can be socially sustainable if it can cope
with and recover from stress and shocks, and provide for future generations. Econpaically
livelihood is sistainable if it is resilient and adaptive to shodksmarkets, price risks, and
variability in economic scenarighlikolakisaandGrafton, 2015)Kollmair and Gampe2002)
highlightedlivelihoods to be classified as sustainable, if they are independent from external

support, if they maintain the lotgrm productivity of natural resources and if they do not
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undermine the livelihood options of others. The contribution of spring wapeasda the
sustainability of rural livelihoods of th®ave Catchmentas studied through the lens of the

SustainabldLivelihoodsFramework.

Small natural features
Springs in the study area were analyse8msill Natural FeaturesA Small Natural Feature

is a site with ecological importance that is disproportionate to its size, sometimes because it
provides resources and processes that influence a much larger area, sometimes because it
supports unusual diversity, abundance, or productivity. The colletolegical role of all the

small springs on th&ave Catchmertan be greater in impacting on the livelihoods of rural
populations than the impact of the relatively few large springs. Management ofStinefie

Natural Featuresieeds alynamicapproach téhe conservation of their associated biodiversity

and ecosystem services because they are too small to be conserved efficiently with some of the

conventional largescale tools of conservation, like designating a sizable protected area.

Sociohydrology
In the study, the definition of soctoydrology is adopted frorklshafeiet al. (2015) They

definesociohydrology as a transformative discipline aimed at uncovering the dynamie cross
scale interactions and feedbacks between the natural and human processes that may give rise
to water sustainability challenges. It aims to explain and interpret-Bgdiologic responses

in terms of outcomes relevant to human virding, and discern possible future scenarios of

their evolution Socichydrology also aim$o understand the meaning and value of water as a

culturally, politically, and economically embodied sasce necessary to human life.

Springs
Springs are hydrgeological features formed whemoundwater discharges on to the land

surface. This naturautflow of groundwatecreats waterscape environments such as diffuse
zones,a lotic, lentic or wetland environmer@prings and their resultant waterscapasea
multi-dimensional value to ecologists, geographers, biologists, anthropologists, and
sociologists. Springsogether with the resulting waterscapae the main focusf this study

in termstheir utilisation patterns, agribution to rural livelihoodszonservation challengesid

institutions that shape their access and use

Practice
As observedby Mabiza (2013)institutions as rules of the gameannot be observed because

they are abstrachowever their effect on spring water utilisation manifests in what trexus

do, which is observable. Practice is the routinised type of behaviour which consists of several
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elements, interconnected to one another including forms of bodily and mental activities, things
and their use, a background knowledge in the form of uradetistg, knowhow, states of

emotion and motivational knowled@Reckwitz, 2002)

Waterscapes
As used in the study, waterscapesargue hydrological, geological and biological features

that are created as a direct result of the presence of water produced by #&ptingstudy

spring waterscapes and how rural communities have constructed their livelihoods around them
are the subjects of analysiShese waterscapes can be in the form of different wetland and
biological environments createlirectly from spring watemand from theeg rural communities

obtain their livelihoods and other ecosystem services. Other wetkndsas vie (dambos,

mapan), flood plains and parthough referred tayere nothe subject of analysdf this study.

Wetlands
As used in the researahietlands refer to any moist environment with either flowing or stagnant

water, created from mainly spring water. Wetlands are one of the main waterscapes that are

generated by spring water.

XVi



CHAPTER 1 : ORIENTATION TO THE STUDY

1.0Introduction

The chapter gives a background and introduction to the reseaftibrprti also explores the

spring waterscape question in Zimbabwe which looks at the debates around issues of access to,
utilisation and conservation of springs in relation to the ecosystem functions and livelihoods
that they supportThe research questionshjectives and problemare also presented in this
chapter. It also includdghe introduction and rationalisation of the conceptual piged in the

analysis of the researgnoblem.

1.1 Background

Waterresources are an important fadiothe development, transformation and sustaiiity

of rural livelihoods. Water is also at the centre sustainability challenges facingiral
communities in the modern gi@ivapalanet al.2014) During their assessment of spring water
quality for drinking in MoroccoBarakatet al.(2018)positthatthekh o wl edge of a <co
water resource base and the potential of this watdretexploited fordifferent usesare
prerequisites for informed spatial planning and sustainable developfrreral communities

In their study ospringwaterscapeandgroundwater diffuse zonés East Africa,Dixon and
Wood (2003)concludedthat they werehighly valued byrural communitiedbecause othe
functionsthat they providd, such asreliable sources of water fa variety of household
livelihood activities likemining, gardening, irrigatioand domestic water supplpaviset al.
(2017) arguethat in some arid t@emtarid regions of the worldspringsmay be the only
reliable source of fresh water for comniies and wildlife consumption. Springs therefore
become araluable andkey resourceo the development of these communitesineeckd to

be protectedrom overuse.

Internationally, the International Centre for Integrated Mountain Developm@GtMOD)
(2015) definedh spring aveinga natural outflow of groundwater that may create a lotic, lentic
or wetland environmenfThis means that at their point of occurrence, springs are directly
associated with different waterscape environments that are sthaérdto flowing or still
freshwater. The United States Geological Surv@ySGS (2014) has noted springs to result
from an aquifer filled to the point that the water overflawsliffusesto the land surfacélhe



USGS (2014plsomaintainthatspringsvary in sizefrom large pools with high flow rates of

millions of litres of water a day timtermittent seeps that flow only after heavy rainfall.

In Zimbabwe springs are not well defined and imbeddedha law. The Environmental
Management Act (2002)which is themainlaw that isused to protect natural resourdi&e
springsin Zimbabwe, just acknowledges sprirggbeing part ba list of wetlands thabccur

in the county. Wetlands are defined in the Environmerbh n a g e ment Aateds ( 200 2
of marsh, fen, peatland or water, whether natural or artificial, permanent or temporary, with
water that is static or flowing, fresh, brackish or salt, including riparian land adjacent to the
wetlandoZ i mb a b we 6 s 1988 dlse does/ot spedffically define what a spring is but
classifies them as part of surface water res@ioggether with marshes, swamps and vleis. The
Water Act (1998) prohibits the utilisation or interference of any springs by any person without
a permit. Withno detailedrecognition of springs at law due to the absenca déar local
definition, their effective wise use and protectibecomedifficult. Narasimhan, (200%tate

that that in many countries where springs occur, groundwater extraction was historically
unregulaed andthe interactions between surface and groundwater were poorly embedded in

law.

Springer and Stevens, (2009)stulatethat the geological characteristics of the containing
aquiferallows some springs to suppeartwide varietyof aquatic,terrestrialanimalandplant
speciess well as human settlemen&is means that the ability of springs to support different
ecosystem services and human livelihood activities depends on the physical characteristics of
the aquifer supporting the sprintpWw. Eggenkampand Marques (2013)followed by the
USGS, (2014)osit the phical environment of a sprinp be mainly determined by its
geomorphologial setting with the aquifenaterialdictating its dischargejissolved oxygen
concentration, substratesmperatur@andwater chemistryBarakatet al.(2018) arguethat &
their point of convergencwith the ground surface, springs create ddfe waterscapes such
as wetland environmentsThese waterscapesan potentially support unique ecosystems
services to both the environment and nedrbynancommunitiesas well as supporting a

diversity of ther livelihoods

As arguedby FinlaysonandDavidson (1999)hydrogeologists have traditionakjyudied and
classified springsising their physical and chemical parametgrgo their point of discharge,
payinglittle attention taother @pects osprings After thar point of dischargespringsbecome

more interesting to the ecologists, geographers, conservation biologists, -cultural



anthropologists, and recreation sociologigisis means that interest in the study of spring
waterscape afronments is multdisciplinary and multdimensionalHowever not all aspects

of springs have been well studied in literature, especially the understanding of rural livelihoods
that have been constructed around springs inGhebal South Barakatet al. (2018)
highlighted that biologistsin studying springsvere more interestedn the microhabitats,
ecosystemshatthey supporand thefactors that may influence biodiversity of spring fauna
These factors include trstahlity of the spring conditionsthe nutrient status of thgusng
waters,transportof living organisms through the subsurfeaed the effects of groundwater
contanination Hydrogeologists on the other sidewhen they study springs will beore
concerned with the relationships between groundwater and underlying geological formations
(rock-water interactions, transit tijygechargezones of andjuantification of water resources

for their effective managementhey ae also interested in the hydrological links between
aquifers and springs, amdunderstandinow groundwater extractiaffect springflowrates
(Finlaysonand Davidson, 1999) Ecologistsare seento beinterestedn t h $malbd Natural
Feature® phenomena of springHere ecologists explore thdisproportionate ecological
importanceof springsin maintainingbiodiversity, providing importantecosystem servicde
humans and the environmethian their sizesuggestsEcologists are alsmterested in the
management chiahges facingprings and the ecosystems that they suppmin devising

innovative approaches to conserving thé¢faulkset al.2016 Daviset al.2017).

Geographerson the other handare more interestedh studyingthe spatial distribution and
inventoryof springsbased ommapping systemthat identif thar location sizeand extent of
groundwater resourcéigsatsustain thenOzdemir, 2011Zandiet al.2016) Techniquesised
by geographerto map springs inade the use ofsatelliteremotesensed imagery, GPS field
surveys, aerial photographsd LIDAR (White andLewis, 2011) Sociologiss, on the other
hand are moranterestedvith theimportant socik cultural andeconomic value of springs and

how they impact o societal norms and wellbeing

Springerand Stevens (2009)ositthe classificatiorof spring types to banimportant process
because it offers a universal understanding of spring forms which then would poxdece
for springmanagement, ecosystem preservatiod restoration. Howevespringshave been
observedo betoo varied over spacand timesuchthat it has been difficult to develagmy

universally accepted classification systdmatis consistent or comprehensives mentioned

by Lambraks et al.(2013) springs have been classified differently by different researchers



for example according to their hydrogeology, physicbemistry, fauna and source
characteristicsClassifications based on hydmological parameters incorporate theliar
type or bedrock structure which channels groundwater flow to the s(&agth, et al.2003)
Physica@hemical classifications consider the prevalent defining characteristics of water at the
spring source, such aemperature in thermgEggenkampand Marquest al. 2013) cold
(USGS 2014)and variabl¢Smith,et al.2003)springs Even though there is still no universally
accepted spring classiftion systemSpringerandStevens (2009 dvocatd for an integrated
spring classification system whicimcludes major physical, biological, and soewultural
variables associated with them. Suchiategrated andall-inclusive classification system
would be desirable because it woaltbw improvedassessment of the distribution of different
forms of spring ecosystems and services that they proSideh a classdation system has an
effect ofimproving springinventory and development adbustconservation and restoration

strategies.

Managemenénd conservation of spring waterscapeslthe services that they provide such
asbiodiversityhavebeenarguedto be an important area for interventiahkey international
conventions and in regional and national polig@&bbet al. 1998; Cantonatiet al. 2005)

The importance of sustainable management of springs and their sehaoagé still at its
infancy,havei ng i ncreasingly recognised in the wi
water resourcef~inlaysonand Davidson, 1999)Several initiatives have been implemented
worldwide to ensure protection and sustainable management off spsaurcesHowever
theseinitiatives have mostly been frorthe Global Northwhere the pattern of access and
utilisation is different when compared to t@éobal South In theUnited States of America

(USA), for examplethe Florida springs task forceveloped tepsthat can be followed during

the protection and restoration of losgtings and underground aquiféfartnett, 200Q)The

Bureau of Land and Managemafthe USA has developed a manual that progideguide in
managing angreservingreshwater springs in western U$8adaset al.2001) In Germany
asobservediy Scarsbroolet al.(2007) the Society of Spring Ecology and Conservation has
been active in the development of kaformation related to spring habitats with the creation

of an academiqgournal called Crunoecia The society also organised the first European
symposium on springcelogy and conservation. In Australidéatchen(2000) observedhe
existence of a focus group of researchers known as the Great Artesian Basin that meets annually
to discussssuegelated to the management and protectiospoings.Most of these initiatives

have tendedb be focused on mainly improving the conseiva and rehabilitation of springs



and theecosystemthat they support.ittle attentiorhas beegivento understandinthe nexus
between spring waterscapes and livelihoods that they supbimtt is also important ttheir
utilisation and management, especially in tGé&bal South where Dixon (200§ has
highlightedthe growing recognition of the value of springssupporting rural community

livelihoods.

According to theMillennium Ecosystem Assessment (20G§rings provié a range of goods

and services and possess a variety of attributes of vahwersmsociety.Turner,et al.(2000)

arguel that springs offer provisioning, regulating, cultural, and supporting services that
generate economic value from their direct, indirect, or potentialScsasbroolet al.(2007)
advocatd for the understanding of livelihoods supported by springs as being crucial when
deciding on conservation and development priorities related to land use and the allocation of
scarce water resourcesannasand Turpie (2009)highlightedthat assessinghe value of
natural resources Ik springs to poor communities was critical consideration in the
managemet of resources because there wased to strike a balance between livelihoods and
conservation. In South Afric&attler (2010¥ollowed by Nkunaet al.(2014)concluded in

their studes of rural springs that they veean important natural capital in many rural settings
which, if develged and utilised sustainablyould generate economic and social betsefior

local communities and coulzbntribute to the sustainability of rural livelihoods. As discussed

by QuaddusindSiddique (2004 )sustainable utilisan of spring resources that &esy to rural
livelihoods involvedmprovements in the quality of human life while living withire carrying
capacity of gpporting ecosystems. This medhat, while utilisation of springs wasssential

in satisfyhouseholcheeds and improvinther livelihood base it also neededotbe based on
efficient and environmentally responsible u.

resourcegPetromanet al.2010)

Elshafei, et al. (2015) have called formore worldwide research that focuseon how
communities interact with springeater)and related waterscapes to support their livelihoods.
Studies of the interrelationships betwéemansociety and water resources is the main focus
of a relatively new multdisciplinary field of study called socimydrology. Sociehydrology
was defined byDi Baldassarreet al.(2015)asa discipline aimed at unpacking the dynamic
interactions beteen the naturahnd human processes thavegrise to water sustainability
challengesSivapalanget al (2014)noted sociehydrology to be the science that focssmn

people and water, and aimed at understanding the dynamics awblabon of coupled



humanwater systems. Hydrologists and natural scienitisggenerahave for too longgnored

the human factor in thegtudies ananodeling. In traditional hydrologyfor example, human

induced water resources management activities are prescribed as external forcings in the water
cycle dynamics, under the assumption of station@éiktgntanariet al.2013) This has led to

limited understanding of the interplay between physical and social processes that may bring
sustainability challenges in the water sector. In sbgdrology, on the other hand, humans

and their actions are considered part and parceleofater cycle dynamics with the aim of
predicting the dynamics of both. Sodigdrology has beearguedby Di Baldassarrest al.

(2015) to be an mterdisciplinary but quantitative science of people and water, having the
objective of making predtions of water cycle dynamics for the purpose of underpinning

sustainable water management.

Montanariet al.(2013)observed the rise of soelyydrology as havingeeninspired to a large
extentby the International Association of Hydrological Sciences scientific de2@tig 2022
known asPanta RheiThis decadevas dedicatetb betterunderstanding the interactions and
feedbacks that exifietween wateand societal systems. In line with this, the study therefore
adopted the socibydrological approach innderstandingnd unpacking the ways in which
rural communities we utilising groundwater sprisgo support their livelihoodshaheSave

Catchmenbf Zimbabwe.

1.2 The springwaterscapequestion

Matshelet al.(2013) suggesteavater availability as influencing rural livelihood sustainability
due to the direct link between household accessater resources andhaterialpoverty in
manyrural areas of th&lobal South Thus in order to ensure water security in ruaagas,
Dlamini (2007) arguedthat it was paramount to gain an understanding of the livelihood
strategies of rural people and the role that water plays in ensuring their sustainability. It is
therefore essential thatmore research iglirected towardsunderstandingthe complex
relationships beteenwater scarcityand itsinfluenceson the livelihood options available to
rural dwellers It is alsocritical to appreciatenow variousinstitutionsintervene to influene

this relationshipAccording toQuin et al.(2011) rural populations werthe most affected by
water scarcity due to their direct relianceveatter for livelihood purposes. They also maintain

that the various livelihood activities that alidwellers utilisd water for wee often not fully



realiseddue to the limited availability or access to the resauBgrings are one of the foa
source of rural waterand as such, in many water stressed rural communities &lttel
South Dermanand Ferguson (2003pbservedsprings to be sites of perpetual disagreement
because thewerea fundamental resource that supporedystem services and also sustained
livelihoods.Disagreementaround prings occurbecause they support different uses and those
with interests in the springs disag@e the best uskeading to the development of the spring

waterscapeuestion.

The spring waterscape question explores the conceptual debates around issues of access to,
utilisation and conservation of springs in relation to the ecosystem functions and livelihoods
that they supportThe spring waterscape questiamthe Global Southis dominated by two
diametrically opposed views. One view advocates for the complete jpwote€tsprings as a
fragile Small Natural Featuretacing multiple threatsAccording to Daviset al.(2017) Small
Natural Featuresare sitef immenseecological impornce that ardisproportionate to their

size This is because they provide resources th@it key populations or processes that
influence amuch larger area artiey supporunusual diversity, abundance, or productivity.
The other viewon spring waterscapesgues for thie complete transformation and egjiation

to support agriculturgtroduction and other socEconomic services in order to impraveal
livelihoods(Kntippe 2011) DixonandWood (2003argued thasomespringssupport fragile

and transient ecosystems thiere easily prone to erosion and degradation through natural
processes and anthropogenic exploitative intervenhiense the need to preserve théiare
andCreed (2014galledfor the utilisaion of springs only if there was approvedhanagement
planfor their use. This waafter observing than Carada,spring that werebeing utilised
without government permitaere significanty degraded when comparéd those that had
approved margement plans in place. Thegoncluded that use of springs withotlear

ervironmental management plans coplusea threat to their wise use.

Knuppe (2011)observed that the decline in water quantity and quality together with the
negative impacts of climatic variability have increased the demand for spring waterscape
utilisation leading sometimes to their over use and eventual degradatisnlejiadation 6

spring waterscapdhben directly impacanegatively on théivelihoodsand ecosysterservices

that they supporDixon andWood (2003)positthat in manyspace®f the GlobalSouth there
wasdisregardof the importancef ecosystems services provided by springss disregard
coupledwith the undervaluation of tliresignificance to rual livelihoods, the shortagesf



expertise and adequatet@an the areas of spring utilisatiand conservatiowereresponsible

for thar continued degradation.

In Zimbabwe, like other countries in tk&dobal Southsocial, legislative, historical, political,
economic and environmental factors have interacted in complex waffuence access and
utilisation of spring waterscapésergusorandDerman, 2004)n Zimbabwe historical factors

play an importantrole in the access and utilisation of spring waterscapes by contemporary
societies. Mtisi (2011) observesthat historically in Zimbabwe early European settlers
embarked on a wide scale forcible acquisition of fertile andwaiéred land in natural agro
ecological regions I, Il and Il and the subsequent resettlement of Africans on marginal lands
These marginal lands wecdled the native reserves which were invariably located irdtie
andsemtarid Lowveldregions IV and VAccording tovan der Zaagt al.(2001), he Africans

wereg therefore forced to occupy environmentally sensitive land that was of poor fertility,
vulnerable to erosion and of limited water resources while the Europeans occupied the best
land in terms of fertility and water availabilitdence Mabiza (2013) suggestedhat this
colonial land acquisition did not only create a skewed distribution of land, butaalso
inequitable access to wat&incedryland agriculture was not reliabifricans were therefore

forced in some areas to intensively utilise spring waterscapes as a basis of securing their agro

based livelihoods eventifie practice waslegal.

Whitlow (1990)noted that before independence in 1980 environmental lawgwesrecupied
with the hazards of soil erosion addgradation okpring waterscapes Zimbabwe This
preoccupatiorprevented a realisation of their fudbtentialto support livelihoodghrough
various prohibitive measures @pring waterscapetilisation enshrined in the legislature.
DermanaandHellum (2007)suggestedhat the ban ospring waterscapatilisation in general
was actually intended to make it difficult for black Africans to compete with whites in
agricultural productionThis was becausgpringson white owned commercial farms could be
legally utilised while as those on black communal knere prohibitedManzungu (1999)
also argues thdhe actual reasobehind the ban on spring utilisation was the fact that black
manpower was required on the commercial farming areas so if thembéeelfsufficient,
then there wuld be no demand for employment at the commercial farming areas. Africans
thereforehad b deal with the capriciousness of the rains with no option for irrigafiomban

on spring useas statedy Mharapara (1995was made based onlargely uninterrogated

assumption that land degradation will occuAificans were allowed to utilisg¢he springs.



Mabiza (2013Hisputed this by highlightinghaterosion andlesiccation of spring waterscapes
were the products of a complex chain of anthropogenic events including the enforced relocation
and concentration of the indigenous population and the historical lack of investment in-the non
commercial rural sector ngast their utilisation.Mutekwaand Gambiza (2017also viewed

the ban as a mechanism for subjugation, deprivation and marginalisation of local communities
to disempower them and generate near free labour for the benefit of colonial authsities.
arguedby McGregor(1995) throughdiscriminatorypieces of legislation such as tNatural
Resources Forest Produce A€1928 the Natural Resources Act @041 andhe Native Land
Husbandry Act ofL952 the colonialgovernment centralised naturalsources management

This gavegovernment agents the power to intervene atldbal level to enforce resource
conservationThe situatiorcreated tension betweemet government and local actdrscause

this approach t@onservation jeoparsied the livelihoods of Africans artd a large extent
explains whyresisting resource conservatiomeasures came to be part of the struggle f

independence

After independence, the nepostcolonial government inherited colonial legislations and
maintained the complete bam the utilisation of springs by rural commugg. However,
despite thesembargoesDermanaandHellum (2007)observed thatpringwetlandutilisation
continued unabated in most communal areas of Zimbablwe wasecause they were one of
the major sourceof secure livelihoodand the government lacked the means to monitor and
stop this practiceEDermanet al.(2007)postulatethatZ i mb a Hegigadive restrictionfiad
seriously retarded the implementation of organisational reforms to sgpgtatnablevetland
utilisation The restrictions alsmade it difficult to integrate conservation and development
goals at a local level and pusheetland utilisation away from e open agendas the
communities and supporting institutions maintained the percegstaint was illegal to use

them

The reform of the water sector in Zimhad was done in 1998 with a new Watect Ahat
created participatory structures in timanagemenof water resourcesThe newWater Act
(1998)continuedwith the protecton of springsbecause they were deemed to bengportant
source of water that coutit be utilised unless emwbtains an official permiDespite this new
Act and its provisionfor legal dilisation of springs problems associated with spring
degradation continue to manifest and utilisation without officigreyal still persist The
Environmental Management Act, (200250 maintained a prohibition othe utilisation of



springs without a permit frortine EnvironmentaManagemenfgency (EMA) hence the Act
gives a provision for their wise udgowever the process of getting a written permit is still not
well understood by the local communities and lanatitutions who interact with the springs
on a daily basis witlsibanda (2005arguing that very fevgpringswerebeing utilised under
permitin Zimbabwe The Environmental Management Agency is as key institution that was
created by the Environment al Management Act
natural resources on behalf of the governmbtust authors contributingotthe debate on
spring utilisationfor exampleMarambanyikandBeckedah(2016) Dixon (2003, Dermana

and Hellum (2007)and Whitlow (1990) continue to advocate for the utilisation gfring
wetlandsto sustain rural livelihoodsThey call for utilisation in a manner that balances
h o u s e hghtltodadiv@lihood and sustenance of naturabgstem services provided bye
springs.Further studies on spring waterscapes therefore justified due to the outstanding
guestions andoniemporary concesmrbout their utilisation in supporting rural livelihoods and

the lack of conclusive empirical data on the environmental consequences of this utilisation.

1.3The problem

Springs create waterscapes of fragile ecosystems which requetiimanagement if they are
to continueproviding their range of functions and benefits the environment and local
communitiegFrenken and/harapara, 2002Dermana andellum, 2007 Marambanyika and
Beckedahl, 2016) Dixon (2003 observedhat in most rural communal areaseafstern and
southern Africa, many springs haveither dried up whilethers wee shrinking duea
multiplicity of factors Brocx and Semeniuk (2007)observd that as his degradation
continues, it comewith implications such as loss of livelihood options lfaral communities
and also loss of important biological and geological diverédye to shortages of both
domestic and productive water supplies in many communal areas of thargemparts of
Zimbabwe Davies andBurgess, 2015¥springshavebecome a key resource providing reliable
water supplies.Comprehensiveknowledge onutilisation and how communities have
constructed their livelihoodaround spring waterscapes becomes a prerequisite for their
informed management especidlby rural communities with perennial water shorta@esnas
andTurpie, 2009) In Zimbabwe there is paucity of literature with a deep understanding of
t he «c ount(espetially thepr social appectsftudies from other countries show that

understanding ofhie social context of springs agll as organised spring utilisatioand
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managementan make a considerable contribution to the secmnomic transformation of
people living in the poorer and water stressed rural communities of a cOUsttrigalo, 2011)

by offeling economic alternatives to traditional subsistence agricullNkana,et al.2014)
Also |imited in |iterature is an in depth
access andtilisation of springs to sustatheir livelihoods in the context of both internal and
external variables such as cultural and traditional norms, legislation and climatic variability.
Equally lacking is an inrdepth understanding of the institutional challenges in the utilisation
and mangement of springs byural communities in Zimbabwe. Any utilisation and
conservation plans for springs in Zimbabwe aimed at improving rural livelihoods designed

from this inadequate knowledge and understanding of springs are likely to yield limited results

In Zimbabwespringsas natural capitalere generally overlooked in mattersranagement

and ittle is known about how they abeing conserved and managed over tingnce the need

for a study thainvestigates the utilisation and conservation of springs as well as threats to their
sustainabity. This study seeks to contribute to knowledge on the utilisation of springs that can
bring about soci@conomic transformation that is institutionally, stlgi and economically

sustainablend able to produce genuinely positive lifreods in Zimbabwe

1.4 Aim and specific objectives

The research aims at investigating access, utilisation and conservation of springs and their

impact on rural livelihoodm theSave Catchmeradf Zimbabwe.
The research specifically aims:

1. To determine the utilisation of springs and how they have contributed to rural
livelihoodsin theSave Catchment

2. To investigate the management and #egats to springs on ttgave Catchnrd.

3. To examine the institutions influencing access to and utilisation of springs Savbe

Catchment

1.5Researchquestions

1. How are springs being utilised and to what extent do they contribute to the sustainability

of rural livelihoodstrategie®n theSave Catchmeft
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2. How are springs being managed and wihailenges do rural communitiestheSave

Catchmentace in their management?

3. How do institutional factors influendbe access, utilisation anthnagement of springs

on theSave Catchmeft

1.6 Conceptualpivot

To help conceptualise the research problem, the sustainable livelihoods framework was
adopted as advocated for by theparment for International Developmef@FID), (1999) In

the research, the sustainable livelihoods framework was used to connect the utilisation of
springs by rural communities in ti@&ave Catchmertb their contribution to mal livelihood
outcomes in the context of inteonnected capital domains, vulniitdy context and
transforming institutions. As observed I@arney (1998)the framework offers ways of
assessing how organisations, policies, institutemms$cultural norms shape livibloods, both

by determining who gains access to which type of asset and defining what range of livelihood
strategies are open and attractive to communities. The categories in the sustainable livelihoods

framework were also used to guide data collectionaaradysis in the research.

The sustainable livelihoods framework was also adoptetthe study because it provided
aralytical framework that promoted tlsystematic analysis of the underlying processes that
link spring utilisation with rural livelihood outcome3he framework also permittethe
merging of different approaches imderstanithg various issues, and how these issues shape
the livelihoods ofhe rural poor as advocated for (Wazibuko, 2013)Most importantly, the
framework providedan oppotunity for the researcher to actively involve local people in the
research particularly through irdepth interview, questionnairesnd participatory impact

assessments.

In the study, the sustainable livelihoods framework guided thandgée on the typef data

which needed to be collected in order to understand livelihoods supported by springs in the
Save Catchment. On the other hand, gbeichydrological approaclas propounded bii
Baldassarre et al. (201B)formed the methodologitapproach used in the collectiohdata.
Sociohydrologyadvocated$or a multi-disciplinary approacin the study ofvater issuesind
adoptshboth the natural science and humanist research methods.
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1.7 Rationale

Very little is known about theffect of lack of access to springateron rural community
survival and livelihoods in water stressed places of @&lebal South As noted in
Marambanyikaand Beckedahl (2016)a deeper understanding of the circumstances under
which springs become critical to the survival and sustainability of rural community livelihoods
in water scarce parts of Zimbabwe is little known. It is therefionportant that studies be
carried out to improve our understanding of theal livelihoods develped around springs
Zimbabwe.Nkunaet al. (2014) argual that springs wergenerallyoverlooked in issueef
managemenand protectionand little is known about how they we being conserved and
managedwere they occur. This study therefore becomes key becauseestigats the
utilisation andconservatiorof springs as well as threats to their sustdiitgb The study is
also necessary because it givesdetailed appreciatioaf springwaterscapes iZimbabwe
which may helpin improvingthe quality of life of communities that have constructed their

livelihoods around springs

A challenge, remains whether the development and exploitation of rural springs for various
uses can effecsubstantialsociceconomic transformation in areas that they occilihe
researclihereforeseeks to unravel the circumstances under which springs become a key natural
asset supporting rural livelihoods as well as the social arrangements impacting on access and
utilisation of springs. The research will alsshow the extent to which ehinstitutional
arrangements are key componentto the sustainable development of livelihoods by

communities living around springs in the Save catchment of Zimbabwe.

1.8 Thesisoutline
Chapter 1Orientation to the study

This chapter presemintroductory issues in order to provide a contextual background to the
research and insighinto the main research theme. Consequently, the research questions,
problem statement, aim, objectiverdathe rationale of studyre outlined. The chapter

concludedy outlining coherently, the thematic structure and arguments of the research.
Chapter 2: Literature review

This chaptediscusssbodies of relevant and contemporary scholarly literaturdicaseson
spring utilisation andtheir contribution to rural livelihood sustainability. The chapatso

explores the debates around spring utilisation and changes that have occurred in thaes study
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well as an analysis of institutions that are involved in the management of springs in Zimbabwe
in terms of their influences and weaknes3dwe convergences and divergences observed in

literature on the main themes are also discussed in this chapter.
Chapter 3: Conceptual framework

This chaptershows the focus and Ierthrough which the problem wasnceptubsed and
linkages investigatedt is concerned with the underlining theoretical perspectives that try to
explain the existence of the researcbppem.The chapter details the sustainable livelihoods
framework as agpted in the study, why it was @gted and how it informed the study. A
critique of the frameworks also done anchadifications implemented.

Chapter 4: Study Area

This chapter givea detailed description of thghysical and anthropogenaharacteristics of
the Save Catchmennh order to give the context in which spring utilisstiand associated

challengesireoccurring.
Chapter 5: Methodology

This chaptegivesinsightsinto theresearch design and methods that were used in the study to
answer the researgjuestions. The chapter detahgtools sampling proceduresd method

that were useth the data collection process atha reasons these were the besige. The
chapter als summariseshe methods that weresed in thedata analysisand presentation

process
Chapter 6Utilisation of spring waterscapes and rural livelihoodtheSave Catchment

The chapter gives detailed insights into haual communities in th&saveCatchmentwvere
utilising springs as well as how they have shaped their livelihoods around sptiegs<tent

to which springs were important in sustaining rural livelihoods as well as how access and
exclusion to springs were enforced is also analyselldrchapterThe chapter also gives a

detailed analysis of the demographic profile of participants in the research.

Chapter 7: Management and threats to spring waterscapes
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The chapter investigaa¢he management of spris@nd th&eythreatshat they are facingn
the Save Catchmentn particularit analyseghe state of springs, practices degrading springs,

management challenges facing springs and how the community can overcome them.
Chaper 8: Institutional framework in spring waterscédipelihood development

This chapteexamines the key institutions influencing access and utilisation of springs on the
Save CatchmentThe role played by each institution and the frequency with which each

institution takes part in spring management was analysed.
Chapter 9: Conclusioand Recommendations

This chapteiprovided a synopsis of the researahd how it was done. It aldoghlights the
main findings of the resear@nd their possible impact on the study aRecommendains

and concluding remarkae also made in this chapter.

1.9 Chapter summary

The chapter gave a background to the research profttuinding the major debates around the
utilisation of spring waterscapes, presentedresearch questions, objectives and statement of
the problem It also introduce@nd ratiomlisedthe conceptual frameworthat informed the
researchThe chapter lookekat thespring waterscape questiaich exploredthe conceptual
debates around issues of accesgsisation and conservation of springs in relation to the
livelihoods and ecosystem services that they support. The aim of the research was also
presented in the chapter and it ainadinvestigatingthe issues ofccess, utilisation and
conservation of springs and their impactloalivelihoodsof the rural cormunities otthe Save
Catchmentin Zimbabwe.In conceptualisinghe research problem, the sustainable livelihoods
framework was adoptedrhe sustainabldivelihoods framework was used to connect the
utilisation of springs by rural communisién theSave Ce&chmentto thecontributionthat they
mace to rural livelihoods outcomes in the context of intennected capital domains,
vulnerability context and transforming institutiod$e research outcomes were noted in this
chapter to helpmprove our understanding dfow rural communities constructed their
livelihoodsaround springs imvater scarce communal areasZohbabwe.The chapter ended

by giving a synopsis of the outline on the entire thesis from chapter 1 to chapter 9.
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CHAPTER 2 : LITERATURE REVIEW

2.0Introduction

The goal of the chapter is to critically review both published and grey literature that addresses
the major debates around trends in spring studies, multiple functionality, utilisation and
management of springieimportance of springs to the sustaaiay of rural livelihoods and

the methodological approaches in the study of spridg®ergences and convergences in the
literature will also be noted in the chaptéhe chapter also analyses the role of institutions in

the management and governance of water resources in Zimbabwe in general and specifically
those having an influencendhe access and utilisation of springs. Issues of property, the legal
framework and multiple institutional involvement in water resourcasagement with a bias

towards springs are also analysed in the chapter.

2.1Springs: Global perspectives

In many parts of th&lobal SouthDixon (2008)observedsprings and related waterscapes to
be important naral capital because of théiodiversity that they supportthe range of
functions, services anproducts they provide for humaammunitiesand the environment. In
dry and sukhumidenvironments, their capacity to astmatural sources gbod qualitywater
mears that springs often play a critical role smpportingfood and livelihood securit{Sada,

et al. 2001) In Nepal, the International Centre for Integrated Mountain Development
(ICIMOD) (2015)observe springs to be the life blood of the hamletsnauntainousirea but
manyweredrying up, threatening a whole way of life of local communiti#eodet al.(2008)
noted that the increasing reliance on springs for food production has prompted concerns
regarding the enviramental sustainability of theurse, and theffectivenessf existing spring
managemenstrategieso continue providing the range of functions and fienen the long

term.

In Zimbabwe, theNational Water Policy (2013)eclaresvater to be an important catalyst in
sustainirg life and the economyrhe policyalsoaffirms thatthe capacity of land to supp@m
increasing populatiowill in future be constrained byimited availability of water. The

projected future wateshortagesvill , thereforelimit agricultural,industrial, mining andurban
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development andwill be a defining factor in rural poverty reduction and livelihood

sustainability in Zimbabwe.

ICIMOD, (2015) define a spring as a natural outflow of groundwater that may create a lotic,
lentic or wetland environmenSpringsoccur wherethe geology allowsiatural outflow of
groundwateto the surface of the EartBpringstherefore form an important link connecting
the underground and the surface water circulation sgstmsciket al.(2009)saw springss
being likea key hole that allowettydrologists to haverain depth looknto the groundwater
circulationsystemto gain the knowledge of th&/stem and to prepare for its possitvelti-
dimensional utilisationSpringerand Stevens (2009argue that at their point of origin, the
geological structure of the place determines the extent to vepiotgs can support human
populations and large arrays of aquatietlandand terrestrial plant and animal speciis.
such, Eggenkampand Marqueset al. (2013) observe springs to have always been highly
valued by human society.

Numerous processdsmve been observed twork either individually orin combinationto
determinghetypeand formof springs thabccurat acertainplace(Alf aro andWallace, 1994
Chinnasamy an@rathapar2016) In most casebowever, no single processan beobserved

to beresponsible for the selltant spring waterscape, but tft@mminant forcewhetherthermal
chemical, or structuradan often beecogniseghence can be used as a characteristic for their
classification.Fetter (1994 )positsthat snce Meinzer's classification of springs in 1927, the
classification of springs hamprovedas our understanding of their origin and our scientific
knowledgeof springs haincreased. Current)ya cocktailof different classifications haveeen
developed that concentrate on one or more specific characteristics such as size, mineral content,
or temperature, tectonic conditions, geologic, flow eatd accordingo theorigin of the water
(Mahamuni and&ulkarni, 2012)

Historically, Alfaro and Wallace, (1994highlightthat prior to the 17th centuyrglassification

of springs wasmainly an unwritterrecitation of the locationtaste temperaturesize and
drinkability spring water. In the early 1900s, the documentation and classification of springs
by scientists worldwide began with much of this early wbging done by government
agenciessuch asthe United StatesS) Geological SurveyThe main criteria used by these
government agenciesere mainly the origin, rock structure or geologic setting, size or

discharge rate, temperature, andafaility of the flow rate osprings.
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Mahamuniand Kulkarni (2013 observe current and contemporargpring classification
systemsas being based on much of the early classification sysfeims isbecausenany of
the current classification systems borrow heavily from the worksyan (1919)andMeinzer
(1923) but refine or expand portionsf these worksbased on moderknowledge and
quariification of springs. DistinctivelyChinnasamyndPrathapaf2016)maintainthe current
classificaton of the springs as havilgeamme more of an inventory of the springs. In this
inventory database information ofocation, ownership, water usegeology at origin,
topographi¢c rock type, physical and chemical analyses, comments, and referamces

provided

Ward and Tockner (2001)posit that springsoccur at the interface between groundwater,
surface water and terrestrial ecosystems, and as theghconstitute a unique threeay
ecotone. In paicular, ecotones often comprieésubstantiabiodiversity values, including a
varied mixture of cosmopolitan and endemic flora and fauna, and a range of ecosystem
functions peculiar to it ecotongScarsbroolet al.2007) The biodiversity values associdte
with springs are well recograd and often suppoathighly diverse community of animals and
plants, and in some cases the biota may also exhibiphagiortionsof endemisn{Witt et al.
2006) Given their distinct physicochemical and biological pperties, springs weralso
described byOdum (1957) asrich natural laboatories for ecological studie$hus spring
waterscape macteertebrates and riparian vegetation have lehrocatedor and used as
valuable and cheap indicators of groundwater quality without the need for costly drilling
operationsCantonatandOrtler (1998) observechew techniques for monitoring spring water
guality by means of observing present spring fauna and titoheve been elveloped and

adoptedheworld over.

The observation of spring fauna and flora knownbasmonitoring is a product of the
assumption thathepresence, reaction and typkbiotacangive substantial informatioabout

the healthof the environment in which they lividBonadaet al. 2006) Biomonitoringuses
resident biota sucés plants, animals and microorganisms to evaluate effects caused by natural
and anthropogenic stress on aquatic ecosystetrsss8d water bodies as highlightey
Rosenbergand Resh(1993) are often dominated by tolerant organisms with corresponding
reduction in the number of sensitive ones. Biomonitoring usetieh#h or responses of
biological organisms to evaluate changes in the environment that could provide omgicxti

environmental stresfience the need for remedial actions in stressed envirosf@mnitter,
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1998) For example, the Dragonfly Biotic Index (DBI) has been developggritanitising and
assessing wetlandonditions for conservation purposgSimaikaand Samways, 2009)Iin
South Africa,theSouth African Scoring System (SAS®as developed bghutter (1998and
modified byDickenset al.(2002)as a fastand costeffective methof assessing wetland
health. SASShas become the backbone for the rapiddssessment of wetlands in South
Africa and has beewidely adopted in other @ithern African countries such as Zimbabwe,
Zambia and Mozambique. Under SAS8acro invertebrate familiéscores range from 1 to
15 in increasing order of their semigity to water quality changes. The results are then

conveyedooth as an index score and as an average scotge@anentedaxon value.

Olivier et al.(2008)in their study of the physical and chemical characteristics of thermal
springs in the Limpopo province of South Africa, observed thiatnapuse of dhermal spring

was largely dependent upon its physical and chemical characteritiese characteristics
define whether theifull economic potential cabe realised in a sustainable man@ivier et

al. (2008) recommendd the strict monitoring of concentratioa of fluoride and other
potentially harmful elements to be mandatory whenever thermal spring water is used for

bottling, domestic or fultontact recreational purposes.

Springscan also be seen amvironmental islarglthat enrich the surrounding natural ah
culturallandscape witldistinctqualities These qualities include the productadiwaterscapes

of religious significance healingand medicinal properties, provision of unique habitats for
endemic species anecosystems services that supporelinoods of nearby communities
(Basciket al.2009 Boekstein 2014; Dixon 2008. Mariolakos (1998pbserve springs to
function as landscapes of unique cultural and heritage importance as evidenced by the names
given to them and their linkageth local popular traditions and beliefs as far back as Greek
mythology. Such traditions have also bemrstainedn Christianity (Ball, 2004)and some
springs have been associated with holy personsuareroussupernaturaproperties for
example the St. Vinent Kadlubek gring in southcentral Poland C h e § etial2@11)
Basciket al.(2009)argue that the dtural significance of springs haseen the major driving
force behind the first attempts tiheir conservationand protectionfrom overuse or
modification. They observe that in thespiritual dogmaof clansandsocieties some springs
wereconsidered tdesacred and untouchable whitettilitatedtheir survivalundamageaver

time.
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In Poland for example Brocx andSemeniuk (2007inaintainthat in some casepringswere
acknowledged tde part of natural and cultural landscapescessitatingrotection of their

aesthetic qualities and as geoheritage dtétard (2016pbservedheconcepts ofjeoheritage
asbeingadoptedfrom concepts othe word heritage, whiclimply something that has been

passed orfrom the pastgenerationsor has been handed down by tradition. Geoheritage
conservationas observed in literatures an important component of geoconservation which

has been driven by the rkéo conserve geodiversitfRaharimahefa, 2012)nspired by
experiences in biological conservatioBétard (2016)proposed a new conceptual and
methodological framework for the identification of geoconservation priorities by thegprisi

and applying the c¢onc eThd conodpt woudetrer pravidertisei t y
framework within which geodiversity would be managed and conseBreaving parallels

with the 0O0bi acahceptérstintioduged in 1088 ytive tBiitish ecologist Norman

Myers, geodiversity hotspots are defined as geographic areas that harbour very high levels of
geodiversity while being threatened by human activi{iBsocx and Semeniuk 2007)
Raharimahefa (2012ndBétard (2016highlightedthe main components of geodiversity to

be geohetage diversity, hydrodiversitfe.g springs, rivers, lakgsgeological diversityfe.g

rocks, fossils, minerals geomorphodiversity(e.g landforms and topography and
pedodiversitye.g soils and palaeoso)jlsExamples from orthhe a st e r n rdipedasin | 6 s, .
have shownhatthere is an observed spatial congruence that often exists between geodiversity
hotspots and biodiversity hotspots, in a region where very high levels of geodiversity overlap

exceptional concentrations of endemic speeaiedbiodiversity (Bétard 2016)

However, the hotspot approach in the study of geodiversity like spssgewnin literature

as havingtheriskaiegl ecti ng some ar eas svhichmayahave 6 ge o d
other types of conservation val(Bascik et al. 2009) Geodiversity coldspots are areas of
significantly low conentration ofgeodiversity, butdoes not necessarily impighat they
becomaeinsignificant tothe surroundingandscape. A good example would pkaces of low
springconcentration but the few springs havmgignificant impact on both the cultural and
ecological landsgae These observationtherefore reinforce the need to assess geodiversity

not only for itself, but also to support biodiveysiesearch and actions programs.
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2.2 Trends in spring studies

The importance of springs as the central focus in the study of hydrology has shifted
significantly over the year€onceptuallyKamp (19%) obsevedthatthe origirs and nature

of springswere theleading questiamnin the chronologicaldevelopmenbf hydrogeologyas a
science From the seventeenth century until quagely, springs constituted a higbriority
themein hydrogeologydue to their importance as sources of high quality water that was
important in the sustenano& human communities and the environmethdwever, in recent
decadeshydrogeologymovedits emphasido studies of groundwatgollution and attention
onsprings and groundwater flow systems vgaeatlyreduced. For example, in the classic text
on hydrologyby Meinzer (1942)the chapter on graulwater containedn extensive discussion

of springs whereas in tH70s and 980s the mch-usedbook by FreezeandCherry (1979)
springswere barely mentionedMore recently, with thencreasingemphasis on the larger
envirormental and ecological picture®r example Gibert (1992) springs weraeceiving
multi-disciplinary attention from hydrogeologistsbhiologists ecologists, geographers and

anthropologists

Cudenne@ndHubert (2008pbseved that in the last 50 yearthe world of spring studies had
changed dramatically with new methods and new research styles having been introduced, as
well as new research philosophies that havengbd the way spring problems wdreing
considered. The major changes were mainly due to the increased iityaibdlcomputing

power andglobalscale remotely sensed dsgés.The increased visibility of research results

due to the widespread diffias of webbased publishinghe increasedumber ¢ avenues for
publication and more research groups workingspring hydrology all over the world were

some of the developments that facilitated shifts in the study of sgthgs, 2012).

CallowandBoggs (2013arguethatthe massive growth in the availability of remotely sensed
datawaslikely to continue taconsiderablychange modellingnethodologiesThis is because
remote sensed datasets are remarkably acduardieectly obsering the various constituent
variables of the water balance like precipitatiemaporation, snowice, soil moistureand
terrestrial water storage variatioi3onnelly et al. (2013) observe that, remote sensing had
developed to be a primary source of observations of land surface hydabfages and state
variables. This iparticularlytruein regions wherén situnetwoks wee scantor norexistent

to reconstruct hydrographs in dgdaor envionments. Schumanret al.(2009)andDonnelly

et al. (2013) have noted thathe study ofsurface hydrology including springs ngiremote

21



sensing techniques haaldvancedsignificantly with the introduction o f NASAOGSs Ear
Observing System and other research satellite platfantswith the development of more

sophisticated retrieval algorithms.

Elshafeiet al.(2015)have noted the study of springs and related waterscapes to be dominated
for some time by two main approaches which are namely the social science and natural science
approaches. As discussed i Baldassarreet al. (2015) the social science mettio
characteristically involvecommunity surveys, followed by statistical analysis tast
hypotheses, culminatinig a narrative, alepictionof the state of play of springs in a given
place. In tle social sciencepproach Brown (2007) statesthat contras or causeffect
relationshipsappear implicitly in the narrativiéthey exist It wasnot common to seek general
descriptions, or seek ways to extrapolate to other places undsptias scienceliscourse.
Mapedzeet al.(2012) for example used the social sciene@proachto unravelthe linkages
between the livelihood strategies of the rural communities and their environmental impact on
the spring wetlands of Zambia. The findings were projettiegligh indepth interviews and

guestionnaires.

In this context, interesting methods have been developed to combine the strengths of both
gualitative and quantitative data willioy et al. (2015) observing agerbased modelling as
progressivelybeing adopted. These modélsiction by prescribing rules on how individuals

or institutions (the agents) interact, and therefore allow heterogeneity to be in&lodetet

al. (2015)noted that this method computes interactions at micro level which leads to observed

behaviour at higher levels.

According toDi Baldassarreet al. (2015) the natural science methadbassicallyinvolves
development of a concept or a hypothesis (e.g. spring water balance), choosing a set of
observable variables, followed by building a numerical maatad,its forecasttested against

data to test the hypothesBryman(1998) positthat the focuss on discovering caussffect
relationships of the whole system andra#itely on achieving a generalison, including the

ability to generalisé¢o other places. Many of the major improvements in hydrology in the past

decades have been grounded on the natural scientific method.

ChinnasamyandPrathapar (201&)bserve this natural science approach to be dominated
two main methods which are empirical and analytical. Under empirical methoug tests

and groundwater monitoring, dyes as tracers and isotopes as tracers are the common methods
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of studying springs Under analyticalapproachesspring hydrograph sepation, kernel
functions,incorporatinghistoric data of multiple parameters, mapping of springs, water budget
method, conceptual models and mathematical maoatelshe most adoptegroceduresof
studying spring hydrology.Negi (2002) evaluated relationships between rainfall,
physiography, lithology, slope and aspect, laisé practices, vegetation, altitudejl type,

and water yield and quality of twelve Himalayan springs using this appi@hoinasamyand
Prathapar (2016)sed mathematical models to study springs in Ozarks forests, Missouri, USA

and determined that streavater alternates between source and dram $prings.

The analytical and conceptual advances on the biophysical and social aspects of spring
hydrology reached a higher level with the big data revolutfogel et al.(2015)noted the big
datarevolution as having expandedr capability to monitor, store, and access large quantities
of dat (big data) in neareal time, and in archiveJhis thereforemeant thavastprospects
now exised to unravel patterns, trends, anckelationships especially relating to human
behaviour and theinterfaceswith hydrologic processes. Thig datarevolution has helped

in the integration of both social and natural science methods to improve understanding of water
systems Montanari et al. (2013) promoted thisintegrated approach by arguing that
understanding humamater systems and utilising this understanding towsudtainale
management of water requiradroadening of hydrologic science to embracestardpoints

of both social and natural scientists, with aissociatecchallenges. FurtheElshafeiet al.
(2015) highlightedthat this was also the rationale behind the launch of the field of-socio
hydrology and the new global, decadal initiative of the Interndtidsaociation of the
Hydrological Sciences, calleBanta Rhei change in hydrology and societandeand
Savenije (2016)for example presented a socioydrological model thatould help to better
understand the system dynamicssofiallholder farmexin India They did sdy coupling the
dynamics of the six main assets of a typical smallholder fanweger availability, capital,
livestock, soil fertility, grazing access, and labdtein ReesandReed(2014)in their study of
spring wetland loss in Hawaioncludedhat spring management sveetermined by the value
society attaches ta and this ultimately influenceldnd use types and changes in the spring
biophysical charaeristics. This then makesssentialto engage local communities in
formulating plans for utilisation, conservation and management of spiiagfiasandTurpie
(2009)also observ@that the spatitiemporalalue attached to springs needethe understood

becauset determinedts use, contributiontopep | ebés | i veli hood portf ol
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information that isimportant in steering decisions that can minimise unsustainable use of

springs.

2.3 Sociehydrological approach

This study adoptethe sociehydrological approach in its methodologypasmotedfor by Di
Baldassarret al.(2015)who advocated for the mudtiisciplinary approach in its studgocio
hydrology adoptboth the natural science and humanist research methods in understgnding
andcomingwater issuesvogel et al.(2015)observe the need for avideningof hydrologic
science to address the water problems of the emergent anthropocenéhgddbiogic €ience

to embrace the perspectives of both social and natural scie@igépalanet al. (2014)
maintainthat current approaches to studying water suatality challenges lacdexplanatory
and predictive power because of thsufficienthandlingof the tweway dynamic feedbacks
between human and water systervontanariet al. (2013)andDi Baldassarret al (2015)
made calls for a transformative new hydmtal discipline thatcombinedthe multiple
standpointsneeded for confronting water related challenges and also to obtain richer

understanding of coupled humamter system dynamics.

Elshafeiet al.(2015)defined sociehydrology asbeinga discipline aimed at uncovering the
dynamic crossscalerelationsand feedbacks between the natural and human processes that may
give rise to water sustainability challengBaker(2015)observedhat sociehydrologyaimed

at explainng andunderstandingocichydrologic responses in terms of outcomes relevant to
human welbeing, and discern possible future sce®of heir evolution It also aims at
understanohg the meaning and value of water as a culturally, politically, and economically
embodied resource necessémy human life. Socidhydrology explores the eevolution and

self-organisaibn of people in the landscapéth respect to water availability.

In socichydrology, it is necessary to study and represent theemtion between water and
human interventionsiore deeply. This is because this connedsame of the main drivers of
change and isassociatedvith both sustainable water use and sustainable development (a
concept embodied in soeclydrology), (Sivapalan et al. 2012). To achieve this,
interdisciplinarycollaborationvasneeded to develop approaches that repredentevolving

systems in water resources modelling meaning{l#y1S, 2012)

The launch of socitydrology as a new scienseeking to unravel the link between people
andwater washighlightedby Postel (2011)o be well placed because it caate time when
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hydrology continuedo dwell on the complexities of pcesses occurring ianinterrupted
places or undedealised conditionsThese idealised conditiomsethe exceptioarather than

the rule in the real worldand almost all water bodiesesaffected by peoplén one way or
another. There igherefore an urgent need for hydrology to adapt and evolve to cope with the
evolvingscientific and practical challenges iskifting world (Wagener, 2010)There is also
need o prevent and resolve conflicts beten humans and water resourcasd amongst
humans themselve@iKoutsoyiannis, 2011)Socichydrology addresses thestrongly felt

need.

An important part of understanding so¢igdrologic processes is to understahd way in
which water is flowing and why this is sbigure 21 shows thenultiple forms ofconnection

between a water system and a target study population of people accoitliogebal.(2015)
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Figure 2.1: Multiple forms of coupling between a water system and people in so€io
hydrology

As noted inFigure 2.1, & (a) Troy et al.(2015) observedthe water sygm and the target
population to beightly and directlytiedto each other as might arj$er example subsistence
farmers in a watelimited systen. At (b), the target population is not only affected by changes

in the water system, but also by a host of other issues, meaning that changes to the target
population in respong® water issues occur slowly. £t), the effects of water on the target
population are indirect and filtered through other institutions, spatial scales and social or

environmental systems, meaning that isolating the effects of water from the whole complex
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system is difficulthenceatight connectiorbetween water systems and humapoeses often
arises onlysporadically At (d) there isdynamic connectivityften inreaction to a crisis, for
critical water scarcity or severe floodingociohydrology therefore treats people as an
integralpart of the water cycle interacting with the system in multiple ways, including through
water consumption for food, energy and drinking water supply, through pollution of freshwater

resources, and through policies, markets, and techn@®ggpalaret al.2012)

Socichydrology wa postulatedy Elshafeiet al.(2015)to have four main arms amongst them

historical sociehydrology whichcanbelearrt from reconstruehg and studying the past. This

includes both the immeate past, and the distant pascause water has played a key role in

the growth, evolutio and eventdacollapse of numerous ancient, amdntemporary
civilisations. The collapse of the Sumerian civilisation was attributed to rising water tables and
salinizationas a result of extensive irrigatigRonting, 1991) Interesting patterns of water
governance and technologies have also evolved throughout historgxample, Iran saw the

devel opment and evoltunheisthat tapedinto@Qundwatersystem s | op i
without the need for pumping, ahdve survived the test of time owhe millennia.

Comparative socinydrology is yet another arm of sodwydrology whichSivapalanet al.
(2012)suggestdthat instead of attempting to reproduce the response of individual catchments,
research should advee comparative hydrology. Comparative hydrology dmnsharacterise

and learn from the similarities and differences between catctsmn different places, and
interpret these in terms of underlying climéadscapéiuman controls. In the context of
socichydrology, this implies a comparative analysis of huiwaiter interactions across socio
economic gradients, as well as climatimdaother gradients, to map any spatial or regional

differences back to processes and their temporal dyngReetandBloschl, 2011)

In process sociydrology the interest is to study a small number of humater systems in
more detail, including routine monitoring, to gain more detailed insights into causal
relationships. This may involve detailed data collection of the hydrologrzhlsociological
processes involved, including rea@he learning, to understand huramater system functions

in the present to be able to predict possible trajectories in the {Gchaefliet al.2011)
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2.4 Mapping areas ofspring occurrence

Groundwater springs are among the most important fresh water resources. They are desired for
human and livestock use in many parts of water scarce redgamsini et al. (2009) for

example observedhat they provide a water backup systemin case of drought anarethe

main source of water supply during summer in a lawgmbe of locations in the Apennines
mountains of Italy This is a place whenater supply during summes limited because the
residential population is morban doubled by people stayingtlagir holidayhouses andlso

due tothe growing tourism,industry and global climate changéhinnasamyand Prathapar
(2016)observe springs to be the lifeblood of rural communities in the Himalaggsn of

Nepal because they weremost cases the major, source of agricultural and domestic water.

Increasing demand for fresh water extractionwater stressed regions necessitates the
exploration ofactual andgotentialgroundwater springreas. As noted b¥andiet al.(2016)

the conservationral managem®nt aspects of springs which daaconsidered to be important

in development planning can only be well executed when location and potential areas for spring
location can be mappe@®@zdemir (2011pointed out thagrourdwater spring potential maps
provided useful information to government and local development planirerselecting
suitable areas famplemening development schemes for the benefit of local communities.
Zandiet al.(2016)have also observed assessment of spring occurrence potential to be a major
subje¢ for the authorities responsible for water resource management, regionals&and
planning and environmental protemti for sustainable developmerotential maps of
groundwater springs also reduce the costs of horizontal wells drilling and can alliogy @abn

areas in which groundwater can be reached with minimal effort, allowing for the identification
of new springs that can provide water backup in case of drggghttaghiandPourghasemi,

2014) The location of groundwater spring potential zowas identifiedoy ICIMOD (2015)

as an important tool for performing successful groundwater determinatiotegtion, and

management programs.

Taylor et al. (1995) highlighted,Southern Africarspring waterscapes as beisgme of the

most diverse, both physically and biologicalily the world and possessed multiple values.
They noted inventories of sprimgsourceto be required in order to establish baseline data on
their area, distribution, seasonality, characteristics and values, before rational management

plans can be designddformation concerning the distribution and statusprsfng waterscapes
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in a county would greatly assist those concerned with wise use of natural resources to reach

balanced decisions abdhieir exploitation and conservation.

Examples where mapping of springs resulted in improved management of the resourcg include
as noted b hinnasamyndPrathapar (2016)he Sikkim government producing a spring atlas
and manuals for the Sikkim part of the Himalayan region. The maps deenspcag recharge

areas angpringshed boundaries to improve landcoverdase change which might impact

spring flow ratesMahamuniandKulkarni, (2012)produced mapsf the Himalayan springs

and inferredsite-specific relationship between springs and recharge areas. They siigb
indicated the characteason of the springs whilaiding inrecharge area protection. They
advised consultati@with locals during both the dry and monsoon seasons to identify seasonal

or perennial springs.

Shahidet al.(2000)positthat the occurrence of groundwaat any place on the earth wext
random or accidental but a result of the interaction of the climatic, geological, hydrological,
physiographical, and ecological factors. They maintainttteamovement of groundwater was
controlled by porosity and permeability of the surface and nlyidg lithology. Ozdemir
(2011)also observethe occurrence and movement of grouatkv to be determined using a
cocktail offactors, such as the topography, lithology, geological structures, fractsigyden

aperture and connectivity, secondary porosihg he interrelationships among these factors.

As noted inOzdemir (2011) some conventional methods have been successfséd for
preparing spring potentighaps andare mainly based on ground or field surveys. However
after the rise of remote sensing aggbgraphic information systems technologies, they have
become the standard procedure to mapimgavater spring potential zon@Sanapuranet al.

2009) SinghandPrakash (2003)ositthe conventional approagesto springexploration using
geological, hydrogeological and geophysical methods to involve high budgets and are
uneconomical due to high cost of drilling and time consuming investigation. In addition, these
methods of surveys do not always account for the divfargers that control the occurrence

and movement of spring watédh et al.2011) Remote sensing and geographic information
systems techniques have become popular due to several advantagesl aigpspiactral data,
having access to large coverage and inaccessible areas with regular revisit capability and ability
to be combined with other spatial analysis statistical met(ibof$man andSander2007) In
addition when data are limitedChinnasamyndPrathapar (2016pbservd satellite remote
sensing technique® have been used to develop datasets atbasim and basin scales.
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Meijerink (2000)observedemot sensing techniques to have a high ratio of benefit to cost and

availability of data in different wavelength ranges of the electromagnetic spectrum. Through
digital image processing of the remotely sensed satellite images, the controlling features of
groundwater can be identified accurately. Satellite data provide quick and useful baseline
information about the factors controlling the occurrence and movement of groundwater like

geology, lithology, geomorphology, soils, land use/cover, drainage patteriiseardents.

According toHoffman and Sander(2007) use ofthe remote snsing techniquehas been
provento be very coseffective in propectingand preliminary surveys hey maintainthat
remote sensing cannot and will never replace information gathered from the field siinzeys.

et al.(2007)concluded that remote sensing becomes a vempttanl in exploring, evaluating,

and managing vital rgundwater resources which helpsnimise the amount of field data
collection. However, it is still essential to verify the accuracy of remote sensing data and their
interpretation byalidation of noted phenomema the field. Chowdhuryet al. (2009)found

the combination of remote sensing,ogeaphical information system (GIS), and global

positioning system to be efficient techniques for spring water exploration and management.

Corsini et al. (2009) used spatiabnalysis methods for modellingptential for groundwater
springs in northern Italy. The authors identified a statistical relationship betweenideterm
springs locations and thegffective influencing factors. Thveresultsprovethe efficiency of
geostatisticamethoddike theweighting evidences and artificial neural networlpredicting

the occurrencef groundwater springs. In another stu@gdemir (2011)dentified potential
groundvater spring areas using logistic regression in a GIS environmenheiSoltan
watershed, Turkey. Seventeen different factors deemed influential to spring occurrences were
used intheanalysis. Results showed that the accuratiye€reatednap using area under ROC

curve was 82%.

2.5 Spring conservation and management

While spring researchespecially on their hydrology, classification, physical and chemical
characteristics has recently tended to gain in popularity, the number of publications on
strategies for spring conservation aheir impacton rural livelihood sustainability remains
relatively limited( C h e g ehal.20k1) Thisis because hydrologisspearhead most of these
works and their focus and approach to springs is mainly informed by the natural science

approach(Chinnasamyand Prathapar, 2016) Literature on spring hydrology mostly coser
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karst springs paxctularly valuable mineral springs. Thasarguedby Kresic and Stevanovic
(2010) is understandable because they support high discharge dtew andas suchthe
springs werenormally used as a source of drinking water as well as for agriculture and power
generationThe eonomic value of springs, translate®tdy the largest springs being afforded
some level of protection by the lawWowever, large springs are rare features in the landscape
of many places of the world, and most are small and inconspiduence liable to degradation

(MarambanyikaandBeckedah 2016) because they are rarely protegtedover utilised

Bétard(2016)observed in the study of springs, the risk of neglecting some areas of low spring
concentration whdicwe rhei ttyn favoeldthdighodyeat theyay

have other types of conservation vatueh as beingmall Natural FeaturesThandhlanaet

al. (2012)highlighted that in most cases, it was the larger spriatgrscapewith a capacity

to support diversified functionsnd serviceghat wereof significantvalue to policy makers.
Hence in most areas of th&lobal Souththey arguedhat spring wetlands we partly lost
becase their full value to society wanot taken into account in the planning process for both
development and conservation Hast Africa, Sakanaet al.(2013)observedspring wetlands

to cover an estimated 3% of the total land area butere generally small in sizearely
exceeding @ hectres They maintain that these springsuld support diverse livelihoods of
ruralcommunities who couldccess and uskemparticularlyin thewater stressed portisrof

Eag Africa. Sakana, et al. (2013)Iso noted spring water use for crop productidio have
increased as a direptsponse to rainfall and food shortagedast Africa They alsoposit
spring wetland use to have extended to the wetter highland areas that increasingly experience

land shortages and good market opportunities.

Initiatives © conserve and manage springs at a global and regional level are still relatively
weak.Von Der HeyderandNew (2003)creditedthis tounderratingof functions and services

that theydeliveredand also theubsequergpring waterscapes conditions that preseog¢rtan
challenges such aseingbreeding grounds for disease transmitting insects like mosquitos
Spring waterscapesnd up being regarded as wastelands not worthy of any emeaq
initiatives, hence their rapid rate of degradation. Spring®laserved ifKozina (2008)were

also notregisteredon the unique natural feature category of the World Heritage List. The
landscapeslosest to springs listed among the categories of the \Werlitlage List wee kast

and fluvial systems. Thereeaalso very fewature reserves national parksvorldwidewhere

springs constitute the main featubesngprotectedBasciket al.(2009)noted the example of
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Northern Florida which is unique for its large number of spectacular karst springs. With
approximately 600 springs, it ranks as one of thosasawith thaitmostconcentration of this
landscape anywhere the world. The main focus of conservation of springs to date has been
principally the preservation of biota, particularly rare and endangered s{édigers and
Horwitz, 1996)

Knlppe (2011purmised the general failures of current spring water and general groundwater
conservation globally, anthe hudles to be overcome as being the fact that intensive
utilisation of spring waterassetsvas of fairly recent origin, dating bacto lessthan hi#f a
century in most countried his situation has lethe institutionalsettinginvolving utilisation

of groundwater resourcasnder mostmanagemensystemsto be greatly disjointed. This
institutional disjoinis evidencedy sectoraktrategies and planning processes bdagloped

in isolation withcollaborationbetween water managers, esdiists, the private sector and the
public hardlyin effector wereat an arly stage in their developmenton Der Heyden and
New (2003)argue thasurface and groundwatezsourcesvere beingmanagedndependently
andwerenotcombinedn an integrated water management approach within the contiee of
overall hydrological cycleThey maintain thathe invisble nature of groundwater makes
understanding of the resoureaturedike geological and hydrogeological segs difficultto

constructthusrequiringmuchmore samplingvhich isboth priceyand cumbersome.

BrocxandSemeniuk (2007arguedhat conservation, should be concerned with morejtisn
protectionof biodiversity, butshould also embrace the range of natural history features such
as purely biological phenomena of scientific and heritage value, such as rare and endangered
species, or representative communitiBgtard (2016)arguesfor the study of features
combining biota and geology, geomorphology, pedology and hydrélogiamentallytinking
biodiversity with geodiversity and purely physical (i.e., Amalogical) aspects of scientific

and heritagevorth, such as unusual or representative springs, rock and landscape formations.

Spring conservatigras noted byrocxandSemeniuk (2007¥ part of geeconservation which

is concerned with the preservation of EgBtdience features, such as landforms, naturdl an
artificial exposures of rock€slobally, it has become important because# been recognised

that Earth featureslike springs hada stay to tell. This isbecause they we linked tothe
unendinghistory of human development, providing the resources for development, a sense of

place, withcultural, historical, aesthetiand religious value§ C h e § ehal.20R 1)
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Bascik et al. (2009) observedthat several frameworks hdmken proposed for defining geo
conservation priorities. Amongst several frameworks,ykears geaconservation hadeen

driven by the need to conserve geodiversity considering the internal or external threats to it,
mainly associated with human activéieausing damages or irreversible destruction of sites.
The main difficulty which arises is in hogecconservation priorities can baccurately
brandedat larger scales (e.g., state or regional levElsgouragedby experiences in biological
conservationa new conceptual and methodological framework for the identification ef geo
conservation priorities by theorising and applying the concept of geodiversity lsbtapbeen
suggested. Gediversity hotspots can be defined as geographic areas that haeogunigh

levels of geodiversity while being threatened by human actiyBiesxx andSemeniuk, 2007)

As discussed in IGAOD (2015) when springs are utilisefidr multiple purposesprecaution

should be taken to prevepollution of water and degradation of the spsnghis isbecause
comparingwith other sources of water, natural or developed springs are eafliyed by
differentpollutantagents and@reproneto degradation. MambanyikeandBeckedahl (2016)

noted effective management goréservatiorof springs as being important factors in ensuring
continual provision of their values and ecosystem services. Thegtatedthe importance of
understanding the context in which springs are being conserved at national, regional and
individual community level in order tassisin the enhancemenft conservation and protection

methods.

Throughout the worldlthough there is dkilimited research on springs and their conservation,
therehas been a notable rise in tygpreciatiorof the significanceof springs.Scarsbroolet

al. (2007) highlighted several initiativesthat have been implemented to ensispring
protection and sustainable managemEfiective management of springs rsprinciplebeing
achieved by recogrirgy the full range of environmental and societal valudg®d with spring
habtats, understanding threats to the sustainability of these vatoeoved appreciation of
springs is also being addressed by filaening of strategies that provide a balance between
potentially conflicting useéSakatakaand Namisiko, 2014)Groeveret al.(1996)have noted
creating a database of springs as an impogtegt towards theieffective managementn
Germalry, the province of Brandenburg$a database containing mdn@n 700 spring sites
which wasgenerated after a spring survey. In New Zealand, the Canterbury administrative
district database has more than 1 500 springs listed. Conserpaticgssesieeda good

understanding of the location of springs and their properties. Normally, one of the first steps is
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to indexinformation about the locatiothe natural, scientific, and educational value of each
spring of interest, followed by the identification pbtential as well as actual threats
(Scarsbroolet al.2007)

According toBasciket al.(2009) the greatest problem facing spring servation $ possible
degradationand contaminationof the springwaterscape Spring cavities arenost often
damaged when they atmuilt-up or alteredfor drinking waterabstraction Other frequent
reasons fothe deterioration of the natunahterscapef springs are: cultureelated purpses,
agriculture and road or building construction. Spriz@ntaminations commonlylinked to the
inappropriatananagement of trepring catchmenfor exampleheavy application of chemical
fertilizer and use of pit latrinethe littering ofthe spring and its surroundings. Contamination
is also the resultof the damageor the alterationof the springcatchmentarea, as well as
extremeinterferencein the waterinteractionsboth near the spring and in its sobdsin
(SakatakaandNamisikg 2014)

As discussed i€ h e § net a.(2011) the effectie protection ath management of springs
requiredmore than legislation and legal status, the most importatdrfés education and
awareness building within the general public about the obgscti¥ spring management and
conservation. Society in generaeatsto beconvincedthat natural springs weroteworthy
witnesses of watezxchangepatterns in the ground and within nature as a w{tabarsbrook
et al.2007) Moreover, people nedd understand that springs @@odpointersof groundwater
guality and quantity. Consequently, the prtitet and monitoring of springs in their natural
form and environment isnportant not only from a sentific, educationahnd natual point of
view butalso offundamental importance for soea@onomic reason®arquiandScarsbrook
2008)

The conservatiorof the quality and the quantity springwaterwas argued in Poland to be
vital in sustaininglife supporting services and alsgonomic activity for botlturrentand
future generations. This has led to the adoption ottmservationist management approach
through theestablishmenof legal protection status famumeroussprings This was also
accompnied by successfudducationalcampaigns by a number ehvironmentprotection
centres, local authorities, as well as environmental conservation séovieelslconsciousness

onthe importance of springs asmponent®f natural heritagéBasciket al.2009)
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In ICIMOD (2015) community management of springs veaguedto be arespectablenodel

for managing and conserving rural water supply because dpjpsoval from multiple
stakeholders within rural development circles. The idea behind community management of
springs is that communities must be intimately involved in the decisions that affect their water
supply. Adhikariet al.(2014)highlightedthat a weHorganised, managemerstructure within
communities wa essentialor this model to succeed and was most oftppreciatedhrough

the presence of locallectedcommunity water committeekocal water committees preside

over local meetingswvhere alldecisions dealing withhe running ofcommunitywater ae

discussed and made.

However, community based management of springs and water points in general have been
observed byHarvey (2011)asbeng not alwaysfruitful in safeguardinghe sustainability of
wate springs As Harvey (2011)argues, this is becausecietieswere often not suitably
preparedfor undertaking management activitieSome scholars havarguel that the
philosophiesof community based management,rasmally applied in subSaharan Africa,
neead to be reevaluated so thahstitutional suport for societiesis establishedand that
support tosocietiesneedsto beongoingif the model is tsucceedWhittington et al. (2009)
observedconsistent ranitoring visits by a supervisingstitution to bean effective way of
sust ai ni ng readinessoeffectiveism@isgdnanagemerfithey argue that the visits
would provideinspiration motivation, monitoring and evaluation, participatory planning,
capacitybuilding, specialist technical assistareed financial support when requirétarvey,
(2011)observed rmanitoring and evaluatioto be of key importancbecausenyweaknesses
in community based management agpakticipation system needs tte recognisedand

addressedn time

In Zimbabwe, Kjeldseret al. (1999) observed that limited information on the spring water
resource systermd related soci@conomic dat@ombinedwere some of th&ey barriersto

the effective management and conservatdisprings Marambanyikaand Beckedah(2016)
argued thathe lawswere vague when it cante spring protectio and that only larger springs
were afforded some level of protectioBcarsbroolet al (2007) positthat conservation and
protection ofsmallersprings largely dependeah the motivation of the landowner or the user

community.
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2.6 Spring management planning

Recognition of springs as part of gdwersity is an essential step for their management and
protection (Brocx and Semeniuk, 2007) This is because groundwater abstraction and
consumptiveuse, as well as langse practices that affect aquifer quality, are key threats to the
integrity of spring habitats and services that tkepport(Sakatakaand Namisiko, 2014)
However, effective mnagenent of springs needs to recogntbe full range of environmental
and societal values associated with them, understanding threats to the sustainability of these
values and formulating strategies that provide a balance beessibleconflicting uses
(Basciket al.2009) As with any managemenpproachthe clear definition of management
objectivesfor springs is grecursorto successful conservation and rehabilitatiScarsbrook

et al.2007) The following section is a synoptieviewof the best practice principles to follow

in spring managemenemphasisingkey componentsthat should form thdoundation of

rigorousspring managesnt and coservation strategies.

2.6.1 Formation of a springworking group
Springs constitute a unique thre@y ecotoneassimilatingthe environmental characteristics

and human impactnnectedo groundwater, surface water and terrestrial ecosystems. Human
society also often directly relies on springs for water supplycaker forsuch a diversity of
values, services and useBrocx and Semeniuk (2007)highlighted that sustainable
managemertacticsrequiral an allinclusive approach. Thisanbe achieved only through the
cooperation of an interdisciplinary groap advocated for under sodigdrology.

World Water Forum (2015)ecognised the involvement of various institutions in promoting
sustainable water resources management in@dugdomen; indigenous peoples, NGOs; local
authorities; business and industry and researchers. Each of these groups egfspsetiic
types d institutions which wee involved in water governance hence clearly bnggut the
fact that water resource magementasnot a responsibility of one individual or institution.
For exampleHartnett (2000notedthat the Florida Springs Task Force was formedliy
scientists, planners and other citizefibese groupkave provided detailed advice spring
conservation and have also assisted in the development of a recovery gegréoledprings.
Spring working groups have also been established in Germaihy istates of Bavaria and
Nordrhine Westphalia, leading to active spring conservation programmes in some districts
(Groeveret al.1996)
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2.6.2 Spring location
From literature review carried out in this study, very little is known about the distribution,

occurrence and density of springs in Zimbabwe. Mapping is an essential element to informed
management and conservation of spriggndiet al.2016) DaviesandBurgess (2015)osit,

in their study on groundwater in Zimbabytieat a comprehensive database on the location of
groundvater points including springs waessentiato achieving sustainable investment and
development of the resource. Spring census and mapping has been mieng arts of the

world using different methods and at dr#fat scales. GIS based methodsexe®ommonly used

to model catchmerscale characteristics that colle used to predict the occurrersnel state

of springs(Gray andBay, 2016) GIS based methods also had utilitydentifying catchment

scale characteristics thavere important for determining occurrene@d healthof springs
(Ozdemir 2011)

In ther initial effort to produce a countrywide databasfksprings, New Zealandvhich has
turnedout to beaglobal leader in research dme utilisation conservatiormandmanagementf
springs,mapped over 530f themin less than twamontts (Barqui and Scarsbrook, 2008)
Spring locations were obtained through polling of management agency staff &edlbineater
science communityfdNew Zealand. Spring mapping surveys have also been carried out at a
regional level in GermangKrueger, 1996)In thedistrict of Gueterlosh (220 kfj) a database
of 203 springs was compiléd justover a yearGroeveret al.1996) 700 springs were recorded
over three years in Brandenburg (29 0007krThese surveys show thaprings wee an
important aquatic habitat within the landscape. Interviews hithls and private landowners
are essential ihocating springs and thus must be tackled at a regional (Bafui and
Scarsbrook, 2008)

2.6.3 Managemenpriorities and direction
Once biotic and abiotic characteristics of springs have been assesaesthroolet al.(2007)

observe that this informationcould be used to set management priorities and focus. This
means that examinintpe condition and deermining whether a spring needed protection or
restoration wouldnfluence management responses. Priority should be given to protecting
unaltered spring enviroments and to the restoration of springs with a high potential for
recovery(Sadaet al. 2001) There are many factors that need to be considered in order to
establish management priorities and resource agencies must decide which ones are most
appropriate for their region and conservation progran(®ada and’ohlmann, 2006)Iin the

Mojave Desertfor example, springs have been ranked for both relative value and restoration
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priority. Key elements of the ranking tgm for relative value includie presence of rare
aguatic species, spring rarity across the landscape, flow permanence, threatsrfesn c
human activities, land tenure and conflictingsifkegoration potential isanked using snilar
criteria, but also including spring habitat condition and recoverahigfiecting the physical
and biological attributes that would need to be restdor a spring to recovéBcarsbroolet
al. 2007)

Daviset al.(2017) highlightecenvironmental education as being important in understanding
the ecobgical importance of springs ithe wider community hence it is a keyrocess
underpinning their conservatioitbner et al. (2016) observed raising awareness tre
ecological ad intrinsic value of springs as being important in their sustainable management
by communities. This could bachieved by researchers promoting their work through the
media and noscientific literature and by advancitige concept of flgship species that live

within specificspringenvironments

Spatial analyses whicbombines the mapping of spring locations witthe development of
scenarios of futurevater availabilityis veryimportant in identifyingvulnerable systems. This
approach to spring management is necessary to ensure thalathedbetween environmental,
economic and sociafater needs and allocatioissaccurately assess@daviset al.2017) The
legal status of groundwater aquifers caso have an impact osspring health. Inmany
countries the interactions between surfagaed groundwater were poorgmbedded in law
(Narasimhan, 2009)There arealso someconplications to such legislationincluding
conflicting water uses and complicated jurisdictional responsibjlgiesh asenvironmental
laws and crosborder issuegDeaconet al. 2007) This therefore underscordset need to
harmonise environmental and groundwateislagon so that thegre aligned.

Daviset al.(2017) observed successful spring managemécbmego depend on recognising
the importance of springs &nall Natural Featureand then designing diverseanagement
approaches. The may includiegal protection,jnnovative restorationprogramsand using
important social, cultural aretonomic values thaheouragespring conservatiorbaviset al.
(2017)maintainthat springs wereecurrentlyexposedo manifold threatswhich meanthat
their conservatiomnvould depend on a cocktaif management actions that achsggistically
to reduce ongoingtressorsHunte, (2017) observed thatalthough a diverse set obals
relevant to spring conservation hathergedat different levels strategic coordigion and
ecological coherence wadill lacking This then brings about the neéar a coherent
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foundation forspringconservation tecatalyse crosgertilizationamongt the different types of

springsand to unify effortdbeing made

2.6.4 Spring monitoringfor management interventions
Spring monitoring as is the case for any monitoring programme shod&slgmed for specific

managementmectives and information needslonitoring of springs also needs itcclude
defined reporting procedures that can provide information feedback to underpin additional
management respong@arquiandScarsbrook, 2008)Yhe initial monitoring strategy of how,
when and whereshould set out to describe the spatial and temporal variability in biotic
communities and habitats at scales relevant to the management objéBtives and
Semeniuk, 2007)

C h e § net at(ROL1)observe that one of the most frequénaskedmanagenent questions
regarding spring wetlands was ithéy werebeing degradedr not? 6 fackseeealed to answer
this questiorrequire anappreciatiorof the natural variability observed in spring conditions.
Results couldhenrecognisevhethemprevailingenvironmental factoraere outside the natural
range, reflecting unacceptable or degraded conditions, or within the naturabrangeptable
variation Because spring habitats cand®dicateto a range of human disturban@sl may
contain rare, locally endemic species,fieguency antharmfulnes®f samplingnethodsused

in @ monitoring programme need to ¢autiouslyconsideredDaviset al.2017)

The environmental contextor example the hydrogeology and land usé a given spring
should also becautiouslyconsidered wherormulating management actions s&afeguard
enhance ore-establishecological integrity of springs and its servi¢8sarsbroolet al.2007)

For example, fencing and exclusiohanimals and livestock from springs may have different
effects on springs in different regions. In Germdny,example cattle exclusion was one of
the first methodsapplied during spring estoration programmes, with tlmesult being re
establishment of natural, woodland vegetation around the springs. In contrast, exclusion of
livestock reduced plant diversity and the area of free water in spoingustralia, because of
increasegroliferations ofvegetation biomass of the ni@®mpetitive hdvaceous species like
phragmitegDavieset al.2008) An appropriate management regime needs to takeatmunt
the natural condition of gpaing with respect to inclusion exclusion of grazing animals, and
the constraints imposed by introokd flora and fauna. A grazing andnam-grazing rotation
programme may be the solution for the successful manageshespring habitats in arid
regions(Fatchen, 2000)
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Delineaton of the spring recharge zoiselso desirable in order to protect spring water quality
(Barqui and Scarsbrook, 2008)However, this can be difficult to achieve, as it requires a
detailed knowledge of the underlying geology and groundwater flows. Identficatithe
contributingareahelps to identify potential sources of groundwater pollution, and to develop
best managenme practices through locé&nd useplanning. Areas adjacent to spring sources,
or within their recharge basins, have been acquired as part of restorati@npray in Florida
(Hartnett, 2000)and GermanyGroeveret al. 1996) This gives a much greatelevel of
protection to sprigs than that provided by loca#d springhead protection.

As observed by Sadand Pohlmann(2006), where management objectives reqlitee
maintenance, amprovemenbf spring habitats, springs and thestatedwaterscapeshould

be proteatd from activities that reduce biological diversity and imganttional changes.
Groundwater abstraction close to the spring source and development around the springhead
needs tdeprudentlymanagedDiversions, impoundment or othepgs of habitaalterations

should becircumventedvherenecessary and there wasieedo stopextractingspringwater

when it is not needed.

Erman (2002prguedthat appropriat@ative riparian vegetation like woodland vegetation or
grassesshould be planted or allved to grow to restore sediment and nutrient runoff filtering
and to sabilise springs. Where there wagidence of negative interactions between native and
nontnative plants and animalstroduced specie®quiral controls specific to these species.
Generic treatments such as the application of a lspadtrum herbicides can have deleterious
effects on spring biodiversity and ecosystem functioning. ®add. (2001) advocatk for
methods that minimiseithpacts sah asphysicalremoval, targeting only a smadercentage

of the habitat during a single treatmentconfining natives where they will gotected from

treatment effects

According to Hartnett (2000¥ducational programmes can héfpenlighteningcommunities

to understandhe relationship betwedand useand the quality and quantity of spring water.
Thus, awell-coordinateceducation programmejtegratinga variety of educational materials

like booklets pamphletsbrochures, seminars or conferenaesild help to communicate this

understanding and facilitate spring protection.

Restoration effortsasarguedby Ball (2004), neecdto be directed at springs that have not

been highly modified, or that are unique within a given region. In this regard, spring restoration
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programmes will be more effective if a regional database of spring habitats is available and
from which the selectio of appropriate restoration siteend reference or contrsitescan be

made following priority setting exercis€Scarsbroolet al.2007)

2.7 Spring utilisation, managementand rural livelihoods in Zimbabwe and
Southern Africa

Literature that directly addresses springs is limited in Zimbabwe. Most literature indirectly
addressed springs by studying their resulting waterscleese this section will include
literature on bdt springs and their resulting wetlan@hirauet al.(2014)positsprings to be
important in Zimbabwe from a number of dimensions but rtiwst important being that
Zimbabweis a subhumid country andelatively water stresse&pringsthereforefunctionas
storagdor dry season supphyf waterfor communities anthe environment. Theyighlighted
spring sitesto begenerally small irextent hencegreatlyvulnerableto degradationSprings

are als@xtensivelydistributed in Zimbabwe andwell managegdtheirprospector expanded
utilisationwasbig. Matiza (1992) observedimbabweto begenerallylackingin fish protein
hence springs coulghotentially suport aquaculture whicltan potentially increasésh
production.Svotwa et al. (2008highlighted thatmost parts of Zimbabweere vulnerable to
drought occurrenceéspring waterscapes greatly assist in mitigating thisarsk werealso an
important source of water for wildlife particularly in national parks located in water scarce

regions likeMana Pots, Hwange andsonarezhou.

As statedin Chumaet al. (2012) the potential of springs to contribute to rural livelihood
sustainability waglosely related to their ability to maain ecosystem functions whichieaa
consequence of their unique hydrological chiznastics. This thennderlineghe need to strike
a balance between conservation #melproductive use of springsltilisation of spings and
related wetlands iZ i mb abwe 6 s r u comésin theofonm af wiredt coessmptive
and indirect usage. Under direct consumptive Meiza(1992)obsevedsprings as providing
food security safe nethrough provision of water all year thatud be utilisedto support
agricultural activitiesAs postulatedy Svotwaet al.(2008) Zimbabwehasa wellestablished
traditional agricultural practice based on spmagerscapesvhich contributesignificantlyto
both inter and intrdnousehold food security. Major crops groan spring waterscapese

vegetablesind other horticultural prodyaehaizeivingstone potatoeRlectranthus esculentus

40



known locally agsenzawhich is an edible tubgandtaro(Colocasia esculent&knownlocally

asmadhumbg

As discussed iMarambanyikaandBeckedahl (2016}pring waters also utilised for domestic
purposessuchas for cooking, bathing and drinking iaddition to other livelihood strategies
like watering of livestockSpring water wasilso used for religions purposes and healing of
numerousailments especially hot springél'shibalo, 2011)Chirauet al. (2014) highlighted
that springs also supperdecosystems that providémportantservices @ rural communities
and sustainetheir livelihoods. These services incladerovision of reeds for aking craft,
tourism which broughincome to communities, provision of medicinal plants and other fruit
plants that couldbe sold orconsumed tdelp improve family nutrition.Sakanaet al.(2013)
observeé that in areagreatlyreliant onnatural resources, especially many parts ofSabaran
Africa, direct use of spring wetlands for cultivation, grazand aquaculture avidespread
Theseactivities aie at the core of livelihood strategies of gfredominantlysubsistence rural
communities in these areas arak such, we blameableor the degradation of this precious

natural resource.

Rebeloet al.(2009 stated thalifferences idivelihood strategies supported by springs between
pastoral and permanensgttiedcommunities in the senarid region ofSouthern Africa. They

found livestock grazingon spring waterscapes to be of more importance to pastoral
communities while the intensive production of cash crops like vegetables dominated the
waterscapes of permanbnsettled communitiesThey attribute thisobserved heterogeneity

to the multiplicity of biophysical, socieeconomicand cultural environments in whidghe
differentusers operatk Rebeloet al. (2009 also postulated the different spring livelihood
strategies to result frorthe variability in production objectives and resouasmilability of
individual user households in addition to their access to land mEsyumarketsand

institutions, even undeirsilar agreecological conditions.

In Zimbabwe, research has reviewed 8@ing waterscape utilisation s/&ighly intensive to
semi intensivgMatiza, 1992 in over 90% of the observed casBermanet al.2007). As
highlightedin Svotwaet al (2008) intensive spring waterscape use meeamtstoputilisation
of the resource with one crop being grown after the aiigrear roundSemi intensive use
meantusing the resource but leavinguncultivatedfor a short time, usually for moisture
recovery Sinceutilisation of springs contributes rural livelihoods in Zimbabwe in terms of

both direct cash income andofib security (Rebelo, 2009), i ithereforeimprobablethat
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further development of sprirggto support rural livelihoodsan bestoppedwhen viable

substitutdivelihood opportunities ee lacking.

MarambanyikeandBeckedahl, (2016haveobservecdeffective management and conservation

of springs as being important factors in ensuring continual provision of gbenls and
services. They also observed the importanagpfeciatinghe context in which springs e
being conserved at national, regab and individual community leverhis appreciation would

help in formulating effective sprinpanagemenand protection methods. In the past, there
was little pressure to utilise springs and related wetlands in Zimbaliwe wasbecause of

the availabity of relatively higher and reliable rainfatatcould supportrylandfarming It

was also due to the fact thratal households had reasonably good support from the government

and norgovernmental organisations (NG@Byomleyet al.1999)

The populistand socialistgovernment wasy then alsobuttressedby good economic
performance whictpermittedinvestmentin communal agriculture. The situati@tarted to
changein the 1990s when new ndiberal policies resulted isevereeconomidifficulties and

as noted byBrett (2005) the economy performegoorly and the government becatmeke

and could no longer support poor rural communities tedheextentas in the pasRecurrent
droughts and economic declifrem the early 1990s to the period after the land reform in the
post 2000 erahen startedto force more ruralhouseholdgo exploit all available natural
resources including springs which historically had been asedresponse to a crisgsichas
providing assurancegainst droughfMberekoet al.2007) Thus, in many water scarce parts
of Zimbabwe springs have beconome of the mostvalued resource supporting rural
communitylivelihood strategiegBromleyet al. 1999) Dermanet al.(2007)argue that this
upsurgean demand for spng water and related wetlandssvane of the roatauses of conflicts
and contestations by different groups in many water scarce rural communal areas of Zimbabwe.
Besides providing an easy fdlack for lanehungry and drought stricken rural households,
springs have also become a target for rural landwgers who target and parcel them out in
anticipation of future droughts argimatic variability which wouldmake them even more

valuable within the rural settingakataka antllamisiko, 2014)

As discussed iAddisonandLaakson(2003) agriculture and environmental managenan
beseen agmportant economic drivers in Zimbabwe and the governm@méequentlyakes a
central role in policynventionand governance tfiose sectors. Although the government tries
to align with international norms of policy formulation, elite interesfgesented by the rich
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and policymaking networkafluence the process significantly leading to-ttgwn approaches
in policy formulation The topdown approachignores the importance oflocal rural
communities as active social actors with their ownregts in the management of local
resources like springdermanand Fergwson, 2003)By excluding local communities from
decision making or making their input in policy formulatidmtekwaand Gambiza (2017)
observed the government to be depriving itself of diveisepointsthat maypossiblylead to

betteranswergo multidimensionatesource management problems.

The traditional structures characterised by chiefs, headmekraatheadsonly implement
progammes on the ground, amare notbeingfully engaged in policy formlation yet they

were the resource usef®erman andFerguson, 2003 The legislative framework is also not
explicit about the role of traditional leadership in the management of resources through
sanctions, customary laws and taboo system. Globally it has been proven and accepted that
resource management works best whes driven andsupervisedy the resource owners and
users themselve@dhikari et al.2014) A good example from Zimbabwe wabserved by
Cleaver (1998ywho statesthat critical decisions about the rationinigveater from particular
sourcesfor example springsor dams were only positively enforced in thoseommunities
where the decisin is taken at a meeting ftireentirecommunity rather thabny a management
commitee alone. Hencecommunity agreementvalueadded communal managemenbf
resourcesince it reducedhe need for compulsionnonitoringand sanctions. Theisregard
andcollapseof social networks and local institutions that support community based resource
managementas highlightedby Adhikari et al. (2014) was a big poblem for both the well

being of local communities as well as footectionof naturalcapitallike springs.

Van Kopperet al.(2007)sawtheexistenceof unwritten but effective informal rules and sound
conflict resolution mechanisms within rural communities of Africa. Toleservedhat these
largelyinformal rulebookswere not costly tamplementbut wee part of the social fabric and
playeda key role in determining access to water and its utilisation. Unlike formsldggn,
these informal rules we more effective because of their flexibility ahdd capability to
accommodate changeélexibility of policiesis verysignificantin subhumidareas where water
availability is highly uncertain from year to yeand adjustments aumtilisation needquickly
one Bromleyet al.(1999)andvan Kopperet al.(2007)observd that in matureeconomies,
where water sectors wehighly formalised, wateinstitutionswere able to monitor most water

transactions. Imesourcgpoor and emerging economies like Zimbabwecontrast, the water
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sectorsare primarily informal, hence, wateinstitutions have inadequataeach,apart from
urban pockets. As asalt, informal institutions playn importantrole in spring water resources

management and conservation in many rural areas of Zimbabwe.

Dermanet al. (2007) posit that before independence in 1980 environmental laws were
preoccupied with the hazards of soil erosion, degradation and drying out of springs and related
wetlands in Zimbabwe. As such, this pretasha realiation of their full potential through
various prohibitive measures on spring utilisation enshrined in the legislature. The legislation
and policy werealso not backed by solid scientifievidence Dermana and Helluni2007)
arguethat the ban on spring wetland utilisation in gaheas intended to make it difficult for

black Africans to compete with whites in agricultural production. This is because springs on
white owned commercial farms could be utiliselgereas those on black communal land were
prohibited (Chumaet al. 2012) Adamsand Hutton (2007)observed the exclusion of local
communities from accessing and utilisitgcal and widespread resources such as springs to
stemfrom the now dispied idea of pristine ecosystertisat could bewvell-preservednly if
isolatedfrom human presence and ugesearch done in the central parts of Zimbabase

shown that households adjacent to spring wetlands were more food secure as wet conditions
enabledhe provision of aextensivaange of crops and natural produ@grings waterscapes

here contribut@almost half of the food directly consumed and close to 48% of average annual
household total cash incorigell andRoberts 1991 Marambanyika an8eckedahl2016)

Whitlow (1990)noted that legislative restrictions on sprindjsation hador long retarded the
implementation of organisational reforms to support their sustainable use and have contributed
to the deterioration of maland relationships in many communal areas of ZimbalRudbe

andChitiga (2011)alsosawthe legislative restrictiongishavng made it difficult to plan for
springwetland utilisation and to integrate conservation and development goaial lavel.
Further this tendedo push spring utilisation away from the open agehdace spring issues
werenot discussed openly. At Intunjambili in Matopo district of ZimlvepSibanda (2005)
observed thatgricultural extension staff hawbt been able to support farmers because of their
poor understanding of the regulations. The Environmental Manageme(#08&)states that
cultivation of wetlands (springs included) without a permitrfrthhe minister is not allowed.
Extension staff therefore maintain the percemn that it wasillegal to cultivate spring

wetlands. As a resulspring wetland cultivatiohasoccurredunsupervised or unsupported.
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Schuyt and Brand€R004)highlightedthat one of the major factors influeng spring wetland
degradation wa information failure and evenhare suchnformation was available, it was
often forcomparativelylarger springs and wetlandShey maintain that not mudffort has
been put in trying to understand the importance of smegiengsprobably because they vee
considerednsignificant yet theywere extensively used for subsistence agriculture \aede
important in sustainingrural livelihoods in ZimbabweThe overall effect d small but
numerous springs within a landscape has Issmmby Barakatet al. (2018)to have a net
beneficial effect on rural livelihoods when comparethefewerand bigger springahich are
mainly inaccessible to the ordinahpusehold This because they are either protected by
conservation agencies or targeted by the elite for exelusie This, thereforebrings a need
for more case stuesof springs communally owned in Zimbabwe, how theytmiagutilised
and their contribution to rural livelihood sustainability.

As noted byMurphreeandCumming(1991)and,MutekwaandGambiza, (2017)esource use
without resource management is Remstainable and also any attempt to establish resource
management without resource usesviizely to flop. This therefore means that sustainiab
management of springs dependegdhaving in place enforcealieachineriesin theform of

legal framework for reguhting how the springareused. Ideally the legal framework should
reflect both the physical characteristics of the springs as well as the community in which they
are found.Dixon (2008 posit this to imply recognisng the fact that springs we used by
different actors likewomen, youth, menfor different uses such as domestic water supply,
cultivation and livestock grazing. All these uses have to be reconciled among themselves and
also in relation to other ecosystem services that the springs provide. Conse@setibyvn

in Daviset al.(2017) an effective legaframework governing spring utilisatisshouldecho

the fact that springs wenested within diggerlandscape and hydrological systdbifferent
scalesof spring utilisationare decipherablefor example springsare part of leal catchments
andbiggerriver basins In additionsprings arealsoused bydiverseactors, fordiverseuses

such as domestigater, cultivation and grazinylapedzeet al.(2012)highlightedfor the need

to recognise within the legal framework that springs vpair¢ of abigger society as thaypay

well be utilisedby personghat comefrom one part of a village, one village, more than one
village. Springsarealsosourcef numerousiological resourceand aretherefore important
sources of biological diversitthat is usually managed under common property resource
arrangementsThis is becausd¢hey are used by more than one person and are fragile

ecosystemdhence theneed for the stati balance individual and public inter@stsprings
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There is thereforea needto strike a balance between the utilisatmnsprings to sustain
livelihoods and their conservatiom order to sustain provisioning of environmental services
that hey offer Van Koppenet al. (2007) suggested thatnvironmentalistconcerned with
springs ould use a methodimilar to the Communal Areas Management Programme for
Indigenous Resources (CAMPFIREThis is becausehe difference between spring
conservatiorand wildlife conservatiom communal lands of Zimbabwe was not asdsgnay
seem to the casual observer. For exangpangs provide a resource to the communal areas
usedfor water supply, cropping and other rural enterprises. The community cannot be
persuaded to conservke springseither by threats as provided by legislatmmpleas for
magnanimity. Systems can ermulated thattan bothsafeguardsprings andconcurently
allow utilisation of their water for the benefit of the commur{itgn Koppenet al. 2007)
However the keyto success of such a programmesvweaching the societgnd willing
involvement of the user societyThe CAMPFIREapproachwaslikely to be positive with
springs because of their perceived productivity in irrigation agricu{ideemanet al. 2007)
Adhikari et al. (2014) observed that a wetirgani®d, managemenstructure within
communities wawital for this modelof resource conservatido be successfulnd is most
often realigd through thexistence oEommunity water point committeeThese committees
arein theory a local platform tere all decisions dealing with theanagementf the wateare

made.

Mapedzeet al.(2012)observed that one of the difficulties in dealing with spring anitbwe
conservation in Zimbabwe wase wide range of types encountered, each with its own mode
of formation, hydrology and erosidmazard Given such diversityit becomeddifficult to
prescribe an alinclusive methodology for springwvetland utilisation and caoservation.
Customarily rural communities rely odrylandagriculure as a major economic activity but
Sattler(2010) notedthat these communities weelikely to be incapable of b&j sustainable
without a diversifiedeconomic base. As such, development and use of springs and other geo
based resources have been viewad adopted asssentiacomponents in thbroadeningof

the rural economic basEakataka andNamisiko, 2014) At the international levelthe
Commission for Sustainable Developmedstatedin Petromaret al.(2010) recognisedhe
utilisation of rural gedbased resources like springs as beingigmificant dewelopnent

intervention thaheededo be encouraged by international organisations and governments.
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Given the view by Nkuneaet al. (2014 that significant livelihood transformation rad
sustainability remaira foremostdevelopment challenge in Africa, sustainable rural based
developmentapproaches anchoresh naural resources like springs coutmntribute to
important rural livelihood sustainabilityrhis isbecause theweresocially and economically
achievableSattler (2010pbservedhat efforts to conserve and restore rural redttgsources

haveshaped better environment ammtleatechew prospectgor sustainableural livelihoods.

2.8 Access to springs and contestations

According toDermana and Hellum (20070 Zimbabwe's ural areas and motgroadly in
southern and astern Africa, access to water was arena of contestation or overlapping and
opposingnstitutions Access alsbadan underlying normative framework, whigiveslimits
onwhat people can do and also sets clear expectadarambanyikeandBeckedahl (2016)
observe factors likelyto decreas@ccess to water andcrease contests around springad
wetlands in generabrbited around therisk of growing water shortageand therefore the
potential foramplified competition and conflict over its distribution and ugéhile scarcity

will be influencedto some extent byicissitudesin natural conditions, it is the shifting
demografpic and economic patterns thatrevdikely to contributemost to future scarcity and
conflicts over springévan Kopperet al.2007) The contestations will batensifiedto a large
extent by factors such as lack of public information and education about water issues, lack of
adequate consultation with stakeholddysfore formulating policies blurred and or
inconsistentnational deviepment and sectoral policies which have a bearing on water
resouces development and managemémadequatéinancial or human resources with which

to adequately develop, maintain, conserve and manage available water resdllir@iss

likely exacerbate potential and existing contestat{tetondi 2001)

Hall et al. (2011) defined exclusion as theethods bywhich people argrohibited from
accessing or benefitinigom the utilisation ofnatural resources such ggrings Exclusion is
relatedto issues of contention, struggh@d power relations among actoExclusionis also
closely connectedto proprietorship which signifieghe control and maintenance of the
contested access to natural resougmésed for their contributions to livelihoods. Unequal
power relations in communitiesherefore define who utilises springspaying minimum

attention to the water rights ovsprings in ZimbabweKhadka (2009pbserved exclusion to
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be acomplex and multfacetedprocesghatinvolved thedenial of access to resourd@sthis

case springspoods rightsand servicesExclusion also involv&theincapability to participate

in activitiesobtainableo other stakeholdera the communitylt is intimately associated with
accesswhich is all about te means by which peopkre able to benefit from thingsand

therefore is morgimilart o a o pwwerkted® dhfan t o a &b u nMuult ee kowfa
andGambiza(2017)affirm the concept of acceds be focusedn issues to dwith who gets

to enjoy some kind of beneditin whatways and under whictonditions They maintain that

in access to resourcdbgere is a range of poweesnbodied in and exercised through various

instrumentsproceduresnd social relations that affqpeople’s ability to benefit from them.

MudzengiandChapungu (201&bserved the nature of power and fafraccess toesources
to changeover timebecause people and institutionsrevg@ositioned differently in relatioto
resources at various historigariods and geographicatales. This meartkatsomepeople
have more power in some relationshipsn in otheren the present or at some historical times
Also different political ana&tconomicsituationscanchange theonditionsof access and may
thereforg alterthe specifiqgpersonsor groups mostapableo benefit from a set of resources.
The investigationof the mattersof access therefore necessitate the identification and
mapping of thdlow of benefits of interest. It also requireaderstandinghe machineriesby
which different actorgvolved gain, control angetainthe baefit flow and its distribution and
an analysis of power relations underlying the@chinerie®f access involved in instances where
benefits are derived

Harvey(2004)r ef err ed t o 0 ac ¢ u muheramdregpawerdfubomndunity p 0 s s € ¢
members take control of common property (in this case springs), at the expense of other
members of that community. Henee Zimbabwe as discussed byatizaet al.(1992) the
benefits of using springs accoumostlyto fewpowerfulmembers of the communitigat have
access to springsut the burden of degraded springssashouldered by the poor members of

the community. This has been noted to beoarceof conflict and contentionwithin
communities.The power relations that structure and shapeptioeessof exclusion from
springs & found in fouintertwinedand mutudy reinforcingrealmsthat areregulation, force,
markets and legitimatiomAccording toHall et al. (2011) regulation refers tohe rules that
determinespring wetland ownershipglerableland usestheir limits, andcircumstancesnder

which the springs and their ecosystem servicas be accessedrorce excludeslocal

communitiesand citizengrom accessing springeroughnumeroudorms of sanctions which
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involve violence or threats of violende. Zimbabwe the use obfceto excludecitizens from
utilising resources is usually dofy governmenbfficials and members dhe state security
who areintermittentlyrequested to assist wittviction andnmanagement afiaturalresources.
Serious confrontation and violencenst commorty usedin enforcing spring exasion in
Zimbabwe, but is observed be veryeffective even if itis implied without beingdirectlyused.
Mutekwaand Gambiza(2017) observed arketsto enforce exclusiothrough pricing orhe
cost of acquiring permits taccessand utilise springsThe vdue of some key products and
ecosystenservices provided by spriags veryimportantin understandingxclusion dynamics
within an area. They also notéefitimationto berelatedto the moral basis for justifying
exdusion, entrenching regulatioomarkets and force awlerable grounddor exclusion.
Regulation, legitimation, force and markets constttukteecombinatiorof thecontrolelements
that weretypically deployed by thosgeeking to excludand towhich the excluded must react
to (Hall et al.2011)

Murphreeand Cumming(1991)noted that policy making on land use, environmental issues
and the economy in ZimbabweJeshistorically beerdisjointedand disjunctive. Ecological
issues have often been used justify short term political and economicommands
Government policy has alsnostly overlookedlocal capacity for reaoce management and
seldommadeuse of loal ecological knowledgevhich is normally more preciseon local
circumstancesthan the informationaccessibleto water and environmental planners.
MarambanyikaandBeckedah(2016)havearguedhat state policies and legislation have made
localk nowl edge redundant .apprdphation eftthetcendnsinal daocht i n u
resources hasindamentallyclippedlocal institution$right to legal control and access of local
resources like springdlatose (2011alsohighlightedthat in Zimbabwe, the colonial and post
colonial resource governance regimbad disempowered dispossessedalienated and

impoverished local communities.

As noted byDermanandFerguson, (2003}he Environmental Management Act (2002) makes

it illegal to cultivate on springs and wetland systems before getting approval from
Environmental Management Agency (EMA). TIist, in a way gives leverage for sustainable
utilisation of wetlands by commures (EMA, 2002) but asMberekoet al.(2007)observe,
sustainable utilisatiors itself adisputedparadigm. Further, the processoitaininga written
permission for springitilisation as prescribed by the lawas been noted Hyermanet al.
(2007) to beunclearwith the communities and their supporting agencies like agricultural
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extension officers as well as eronmental officers nofamiliar with thenut and bolts of the

process.

Despite suchestrictivelegislative provisions, spring and wetland degradatiotircoes to take

place This is becaustnere & geneally no capacity to enforce these restricliaesandin the
end,whether thautilisation of thespringsis sustainable or not is left to the discretioroafal
community members and traditional systematharapara (1995pbservedcrop cultivation

based orspring water and refed wetlandso continuerising owing to a combination of
traditional customs that encourage their utilisation, ineffective monitoring and laak of
alternatdivelihood basefor the local community householddarambanyikeand Beckedahl

(2016) assessedvetland utilisation patterns inub-humid communal areas of Zimbabwe
between 1985 and 2013 and the associated benefits to livelihoods of the surrounding
communities. They concluded that p edighp!l eds
especially where they habt been degraded, cultivatiamontiruedto bea predominant actiwt

and has beegrowing over the years at theost of wetland ecosystem integrity and other
services. They attribudethis increasing wetland cultivation to declining dryland farming
produce, market availability for horticutal produce and donor projects.

Whil e Zi mbabweds Environment al Management A«
environment surrounding springs and ecological services that they support, the Water Act
(1998) controls access and management of watenress in genat without explicitly having

a management plan for springs. The aih  Z i m BA&aterve @398)s to increasaccess

to waterby all uses, while ensuringits productive useThe act created new participatory
institutionsto improve stakeholder access to water management decision making. These are
called catchment angubc at c hmen't council s whi ch ar e b e
hydrologicalzones. In addition, a new parastatal was established called the Zimbabwe National
Water Authority (ZINWA) to shift water managemaetustsfrom centralgovernment tahe

users and to increase the pr oduNateriAst€lo98)se of
largescale commercial farmers controlled Zimb&w s  waburtesy of a water rights

system calledirst in time, first in line. This often madetibughfor new appropriations to be

made to blackmall-scale farmers who had serious difficultieginding themeando acquire

water rights and to negotiateroughthe bureaucracy to secure those rigtgs Kopperetal.

2007) Under the neWwVvater Act (1998)all water is vested in the President and no peoson

private institutioncan claim private ownership of any water.
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Derman.et al.(2007)positthat the vesting of wat ownership in the President wamsistent

with Zimbabwe 6 s h i st o r ad statahoughseemintb integtatengw international
water managementipciples The act gives rural communities the right to wébe primary

use free of charge and defiq@smary water as water used for domestic human needs, animal
life, productionof bricks for private use and dip tanks. #tated inBromleyet al.(1999) the

right to waterfor primary usan rural Zimbabwe isecognised by many communities within
the broader context as a right to a livelihood. Primary yskasefore not limited to drinking

and domestic water big seen as an integrated part of livelihaedquirementsuch as food

and housing in the commureeas.

New innovativepracticesof commercial croppinglevelopingwithin the common property
regimes in the communal lands, such as gardening for consumption and sale, represent a
challenge The challenge g1 how catchment councilsvhen issuing watepermits draw the
apportionindine between commercial and primary water uses. These uses render problematic
theseparatiometween commercial and primary wateermanaandHellum, (2007 noted that
communal farmers in most parts of Zimbabwe who take water either for gardens or fields do
not expect to pay for it and regard it as common property subject to the local rules of access.
When government intervenes, it expects that since the ali@ngs tdhe stag, it should be

compensated for its useuscreating potential confliawith rural communities.

The right to water for gardenirgppears to behe subject of increasing contestation than the
right to drinking water in many parts afral Zimbabwe. WHe the right to drinking water vga
afforded toeverybodynotwithstandingillage of belonging, kinship and marital status, access
to land with available watgrarticularlyfrom springs for gardening is as the main rule allocated
to the male head @fhouséold on behalf of the familjvan Kopperet al.2007) This creates
conflictswhen it comes to single and childless women, widows, divorcees and married women
who, due to these formalitiesan beperceivedas landless. Conflicts merfgpecaise women

are the primary userof water across the African continent where they fill a complex and
leadingrole in agriculturapracticeghat require access to and management of water respurce
such as springgetthey wee often operatingn the sidelines of society. HoweverMatondi
(2001) observed that womeappearto be acknowledged by most men as owners of the
gardens. This strongly suggestattiownership within the family vganot attainedthrough
rulebooksconcerning family representation but by actual use and work on the land. The

widespread fencing of vegetabbardens along rivers, springs wetlands in Zimbabwe
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suggested that once land walbcated for gardeningt becamefamily property. Access to
both land and water mathus belimited on the basis of kinship from othpotentialusers
(Mharapara, 1995)

TheBonn Conference (200hjighlightedwater resources management at local levels to have
a pressing need fogender specifidactics This isbecause sudteble water management
requiredthe incorporationof gender dimensions at all levels and &l waterundertakings
from policies to projectsTheWorld Water Council (2000nentionghat, in most casesnder
representedsers, particularly women who veethe man users and managers of watereve
excluded fronkey decisioamaking and planning. It is crucial to note tmasome societies
men havealeeprootedinsecurities about womeyossesingproperty, including land and water
rightsfor farming This marginalisatiomas therefore made water managemesttucturesess

reactiveand less effective to the demands of sustainable water utilisation.

Van Koppenet al. (2007) posit public participaton and management approachesviater
pointsto have failed irdealing withthe gender issues in access to waaegelybecause they
regardeda sociey as agroup of equal people withta shared visionIn reality, however
communities wee madeup of personsand groups who command different levels of power,
wealth, influence andapacityto express the needars and rights. Thereforewhere
resourcesra scarce, as it is the case wsgring watelin subhumid areasthere isincreased
competition foraccess With competitionthose at thédowermostend of the power spectrum,
in most casethe poor and woen in particularwill be excluded. In this regar¥an Koppen

et al.(2007)arguethat applying gender analysis helps to better target resources since water
scarcenesand its fragility posaliversechallenges for rural men and womdthis is due to
their dissimilarroles, relations and responsibilities, opportunities and constraintsi@enen

access and control ahportantresources.

Scoonesand Cousins, (1994affirm that the struggle over access and control of spring and
related wetlands in Zimbabwe occurieetween the state and the local communities as well as
within the local communities themselvddarveyandPilgrim (2011)highlightedthat land (in
this cantext springs), as a resource,s\ikely to become the focus ofcreasedcompetition
from adiversity of uses. They furthemaintain that competing uses wdikely to become
subject togrowing controversyin terms of theentittementamade by thosencouraginghose
differentuses, and in terms of potentially conflicting national, regional aoldaglinterests.

Bongale, et al. (2006) highlighted conflicts between differengroups within a community
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happening when orresource (in this cassprings) can support a varietyusés and those with
interest inspring utilisation disagree as to which usenebest. Political and economic, cultural
and legal struggleshereforeinterweaveoncelocal power and less localised power structures
interrelateand when political and cultural symbols of power and@itthare brought into play

concerning resource use.

Peltonenand Sairinen (2010¥tatethat conflicts within communities ase primarily because

of contendingdemands for a limitedesourceunbalancedspreadof costs and benefits that

result from the development and because of environmefiéatsthat arise when the usé o

land changes. Therefqidand usecompetition (in this case springs) dtee principle according

to which a resource assignedo aspecific use rather than arglternateuse because it will

yield the highest returfRosch et al (2010)maintainthat stakeholders using the same resource

for different purposesanclash with each other if they targesianilar area at the same time
Agricultural land use of springs can compete with recreational land uses because the type of
cultivation used on spring wetlandsay havea strong impact on the aesthetic value of open

spaces for leisure and tourism.

As statedby DermanaandHellum, (2007)the statés primary objective in centralising control

over local resources is taffirm its political power over local interests and not fwoduce
effective resource management regimes. In addition, because of logistical limitations of staff
and funding and also because it operdegachedrom the users of the resourtle statas

unable to put effective amagement institutions in place. The state can also be in conflict with
the local community ovespring utilisation wherthey impose their methods of conservation
The blanket ban of spring utilisation at the expense of livelihaodsrvalud thar impacton

rural livelihoods(Dixon andWood,2003)

Van der Zaaget al.(2001)positthat in utilising spring wetlands, local communities be
innovativelydealng with the unpredictabilityof the rains and with outside institutions, rules,
regulations and enforcement officers wiapeak the language of conservafidrheymaintain
that historically state actorBaveused conservation as the mesasorfor interferenceo stop
spring utlisation with colonial command andontrol discourse fiding fertile ground A
complex set of legal, institutional and technical prescriptions wben formulated
endeavouringo harness theonductof the local communal farmergor example, research
stations were createdihere soil erosion waseasuredandinferred the Natual Resources
Board (NRB) was established and the Natuesddrces Act of 1941 enaciash army of NRB
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officers wererecruited to enforcéhe Act, barring spring wetland cultivation andmposing
penalties. Thereforea cocktailof state actors together withew scientificawarenessand
technologies were unleashed ugbe communal areas, provoking what local communities
referredto as synchronised sabotage of their livelihoods resulting in conflicts with the state
over utilisation of springdMutekwaandGambiza(2017)sawZimbabwe to be in a period of
counterexclusion andbserved that thgovernance of natural resouraasghtnot to ignore

the historicalsettingwhere management was dominated by exclusionary approathesg
observed that h e 06 ghistop&t  haafsttongeffect on current and future resource
governance arrangement$ey alsassuggestedhat restrictive legislation needed to be revised

along the model of emanagement with local communities.

In South Africatensionhas been noted in somaral communitiebetweertraditional water
sourcesand formal water provision. The rural communitias highlightedby Nkunaet al.

(2014) regard springs aa sustainable and reliable means of obtainvager compared to
formal water supplysources However, the challenge is thiarmal water service providers
disregard springs and consider them insufficientvialblewater service élivery, hence refuse

to support initiatives from communities to harnased utilise these water sourcBsb (2010)

also observethat in South Africa, there wecontestatioabetween traditional institutions and
democratically elected local government structimébe allocatiorand manageent ofwater.

This has in some cases resulted in outright conflicts in certain areas, destabilising communities

and impending prospectsrfpeace and development

The WaterAid (2009)saw some of themethodslikely to decreasgossibleand prevailing
conflicts around springutilisation as includingimproved information,communication and
dialogueamongst usersvith an emphasis on area$ @dmmoninterest. Theyhighlighted
increasing theexisting water resources through conservation and recygingessesand
generally improved efficiency in spring water utilisatioas reducing contestatian¥he
WaterAid (2009)also posit the generation ofear policies and unambiguous legislation on
spring water accessllocation and reallocation, sed onvaluesof fair access and ensuring
improvedtransparency in decision making with regard to prioritisation of water resources

development andpportiommentas reducing the potential for conflict
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2.9 nstitutional arrangements governing spring utilisation and management in
Zimbabwe

2.91 Institutions

Institutions impacting on access and utilisation of spring water in Zimbabwe are similar to
those that affect accessat thewaterformsin gereral. This section willtherefore review
literature on the different institutional arrangements affecticgssand utilisation of water in
Zimbabwe with a bias towards those that are active on rural spdaragement of natural
resources like springs is nah easyundertakinggiven themultifacetedphysical, biological
and socieeconomic practices defining their presence and statéTurner et al. 2000)
Managemenmust thereforéook at the factors thatteractateachspring site, if they are to be
successfullymanagedLiteraturereveas that effective utilisation and management of spring
systems can battainedif the resource userg@olicymakersand planners comprehenithe
connectionbetween springscommunitiesand prevailing human institutiongDixon et al.
2013) This is becausas utilisation d springs and related wetlands sifieequently impacted
by dynamic institutional arrangements peculiar ttchdacation(Mitsch andGosselink, 2007)
The study of human institutions in spring managemenit# in conservingand restoring
spring healthassuitableproceduresan beundetaken to improve and perfect tpeewailing
institutionalarrangementas advocated for by the Ramsar guidelines for wise use of wetlands.
Water resources in the seasonally dry and seidienvironments arebservedo begreatly
impactedby human activitieshence institutional practicgserform an important rolén their
preservation, supportingcommunity livelihood strategies and providing employment
opportunitiesM“Cartney et al(2005) arguednstitutional conflicts arising froraontradictory
ordissimilarpriorities ancpurposess well as institutiondxity to be some of theontributory
factorsinfluencingspring degradation and los3umbo (2006@assertshat,institutions provide
structuredor policy and legislative actiomMazibukoandPegram (2004highlightedseveral
instancesn South Africawhere jurisdictionsoverlapamongst variougnstitutions in water
administration Theystatedthat in such circumstances respectiegponsibilitieseecdto be
spet outin order tocircumventreplicationand lack of accountabilityCollaborationamongst
these institutions woulbekeyfor effective andvell-organisedievelopment, management and
implementation of water policiesspeciallywheretheinstitutionshavemutual co-dependent

or connectedesponsibilities. Nleya (2005) observed the need for a system of institutional
arrangements to lestablisheavithout compromising any institutid@sobligation function and

powers. He maintainthat governmentiepartments in South Africevere constitutionally
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directedto work jointly and dodgerepetitionof responsibilities yet in practicepoundaries

were stilldrawnamongstlepartments anat timeswithin departments.

Chumaet al. (201240) defined institutions as beinfisocial arrangements that shape and
regulate human behaviour, have some degree of permanency and purpose, and transcend
individual human lives and intentiolslt is through these institutions tharocedures
governing resource access, utilisatioantrol and management are shafi2idon andwood,

2007) Institutions, as noted bWMeinzenDick and Nkonya (2007) are moulded with the
institutional environment and ingiiional arrangements. Institutional arrangements, refer to

the structures that humarenacton their dealings with each othevhile institutional
environment refers to rules governing institutions. Sp&toporal differenceshave been
observed in institutional arrangeme(tharapareet al. 1998)dealing with natural resources
managemenin Zimbabwe This leads taliverseunderstandingsf institutions by diferent
communities depending on what they wisto attain The variations in institutional
arrangements fronone area to anothethereforeunderscorethe significance of spatio

temporal analysis of insttuto ns 6 r ol es i n(Gemba, 2006)In Zmebabaeg € me n t
as arguedoy Msipa (2009) previous research findings havecognisedthat for resoure
management is to be successkespecially water management, research should consider

institutional changes that canpewith shifting circumstances

Nleya (2005)highlightedthatthe definition ofinstitutions wagiddled withrisks particularly
given themanydefinitions in the literatureHowever institutions coultestbe understood as
regulatorystructureslegalisedpractices setpatterns, rules of the game that are designed to
standardise humaarction Thesecantakethe form ofnumerougractisedike customs laws,
rules and policies. In other wordmstitutions are thatnormative factorthat evolves in

communitiego regulate and standardigersonéconduct.

According toMogaleet al.(2010)during the precolonial times, customary institutis in most

of Southern Africa vere very importantin the management and conservation of natural
resources in their socioolitical and economic intereddore (2001)notes that most of these
customary institutions wemparativelyeffectivein bringing abousustainable utilisation of
natural resources. It is howeyé@nperativeat this point to note that customary law from the
pastviewpoint was not comparativelyso much under thafluence of presenpressures of
market forces, population growth and B&bal Nortl® powerful information systems and

institutions (Kokwe, 1995) The capability of indigenous institutions in natural resources
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management as however destabilisedy intrusionand institutionablisturbancesnstigated
by colonial governments. In most African countries, it has beservedhata colonial legacy
which was themherited by postolonial governments set up resource managdmguoctures
and institutions whiclessentiallyoverlookedcustomary knowledge and common prac{ide
Pradaet al. 2014) However, the customary institutions have remaibasicallyunbroken
thoughthey have been weaken@bre 2001 Mogaleet al.2010) The extenbf collaboration
between government resource management agenciesstmialiesand customary decision
making authorities stildiffer throughoutSouthern Africa(Mogaleet al.2010) In some areas
like thewesternparts ofZambia, taditional authorities still returaqual, if not moreauthority
to controlthe tun of events in their areas of influeraethe Central Government dggskwe,
1995)

The level ofachievemenof institutions in water resources governance (including spring water)
is determined by a cocktail of dynamic factawaconachieet al. (2008) observe that the
capacityof a particular institution to accomplishits obligation was determined byower
relationships, source tie mandate and politic&lorrectnessr acceptabilityAn appreciation

of the role played by institutions in natural resources managemeattical for their
maintenancéMarambanyika anBeckedahl, 2016)et in Zimbabwe little is known about their
function and effects on spring management. As noteS8iloya (2007)and Mberekoet al
(2007) imposed institutional arrangements in whaltsideinstitutions dominate and often
disregardthe opinions of the local communitidsave beenesponsibleor natural resource

degradation being experiencedsveral areagf Zimbabwe.

2.92 Property Rights

Propertyrights arealsoanimportant institution guiding the access and management of springs
in Zimbabwe. Property is defindy MeinzenDick andNkonya (20070 be an enforceable
right of a person ogroup of peopldo someusageor benefit from a resource (in this case
springs). Property is therefgra political associatioramongstpeoplenot the resource itself
and the rightmerelystipulateshe associatioramongstusers.Dermanet al.(2007)note that
property is also @aegularly challegedand dynamic institutiongontinually changing as the
relations amongstpeople change Since property rights define the relationshigsiongst
individuals in relationshipo aspecificresource, theglso explairthe conductof individuals
concerninghat resourceProperty rightghus,impacton both rules of access and exclusion as

well as the rulesoncerninghe usageof that resource.
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There are foumain property managementegimesthat reign over the various resources
availablein Zimbabwe.Theseas noted byatiza (1992)arestate property, private property,
common property and open access regimes. State property refers to state owrngrsinpain
over theusageof a specificresource. The state has the right of exclugiagsonsor groups
from thebenefit of utilisingthat resourcefor example national parks, national foresasd
rivers. The givate property regime refers to the righitam individual or corporate body to
preventther individuals or groups from use or benefit of a resolcelZengi andChapungu,
2016)

According toMeinzenDick andNkonya (2007the common property regime refers to private
property fora group and guarégesthat each individual member of thgroup will not be
barredfrom the use or benefits from the resource. The group also has the right to exclude
outsiderdrom the use or benefits of that resource pe&onsvithin the group have rights and
obligationsto protectthe resources in question. Both private and common property regisnes
highlightedby Matiza (1992) are individual rights because they give exclusive guarantees to
individuals. Statesas well as local institutionscan manage common property through

administration by local authorities or othestablishedorms of rules and regulations.

BerkesandFarvar (1989argue thatfor a resource to be defined as common propenyust

belong to a class of resources for which exclusion is difficult anct jose involves
subtractability. Subtractabilly here refers to the extent to which am d i v iugkwfad 06 s
particularresourceeduce® t h e r s 6, the ase of a résource by one perdeareasethe

level of the resourcebtainable bythers. The nraagement of common property resources has

for long been inspired by philosophies that favour their privatisation or central administrative
control as a means ghiaranteeingustainable utilisation of such resour@@sphosa, 2002)

This notion found its most eloquemtanifestation n Har di nés (1968) f amo
of t he ¢ ommoNudzéngiandGhapenge (R016argua that it waspossible to
communallyuse and manage natural resources without necessarily degradingvhieeen

indigenous institutionswer ef f ecti ve i n enforcing exclusiwv
commons & moildre fo differentiatebesweeh apen access and common property
regimes where a weklfunctioning common property regimeesé commungshas rights and

duties well definedMeinzenDick andNkonya (2007 highlightedthatcommon propertyas

been and stilis subject tgparticularegal and customary arrangements gpagcifyuser groups

and exclude nom s er s . Hardi nods mo d e | h a scen#itasnd been
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makingfar-reachingassumptions that resource users were individualistic and iwespable
of unitingtowards the greater societalerest. Thereforat puts more emphasis eompetition
rather thancollaborationand further, in a welfunctioning common property regingreed
amongstesource users Isnited by social norms of theoenmunity Mudzengi andChapungu,
2016)

The open access property reginaecording toDermanand Ferguson (2003) refers to
conditionsin which there is no propertitence no institutional arrangementctmtrolaccess
and use. Each potential user has clatggndependence with respect to the utilisatodrihe
resource since none has legatapability to keep others out. There aeproperty rights in
this regime butmerelyaccessMudzengiandChapungu (2016)pbserve that the invasion of
private commercial farms Zimbabwe in the year 200@emonstratethat if other citizens
refuse to respect the righof those who own the property amawful institutions with
obligations to enforce exclusion refuse to dalsen,theconsequencill be land degradation
under the open access regime. The lack of setmunure for the new settleegacerbatethe

situation asndividualsare forced to oveexploit resources to maximise short term benefits.

In the Save Catchmeras well as Zimbabwe in general, most springs and related wetlands are
communallyownedand managed. The communal system of resource ownersiuiyes the
communities as théle fact@ o wof the vetlands on behalf tiede juréd owner who
the state Marambanyika andeckedahl, 2016)This exposes springs to muiltistitutional
management since central government departments, local district authorities, customary
authorities, private players, n@overnmental organisations (NGOs) and local people
contribute toespring and related wetld management. Therefore, there is neegppeciatehe
influenceof cooperatiorexistingamongsthe numerousnstitutions on the physical condition

of springgChandra, 2011)This is important in light of observations Byssiet al.(2013)that

action atall levels by all stakeholders waeeded if therospects and advantages of working
with springs were to be effectivelgalised and the consequences of continuing spring wetland

loss appreciated aratted upa.

2.93 Legalframework in spring water management

As discussed biylberekoet al.(2007) in many African countrigause @ springs and related
wetlands wa controlled by more than one piece of legislation adistered by different
institutions. Thissometimes creates misunderstandimgthe groundamongstboth spring
local actorsand natural resource managers. Stitined pieces of legislatioknown as
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statutory law,have tended tmverride other forms of lawregarding how springsmust be
utilised. However, on the grouystatutory lavg arenot the onlypieces ofegislation thatlirect
spring utilisation and management. Springs, as is the case with other common property
resources, tend to laelministeredby more than one legal framework, a phenomekiemzen

Dick andNkonya, (2007)yeferredto as legal pluralism.

Legal pluralism is defined as tlwecurrencan a social field of more than orawful order
(Griffiths, 1986) This consequentlyopposeshe ideathat law is a single, monolithic and
unified set of rules operatirfgom a state hierarchy. Legal pluralism ¢gacorporatenumerous
arrangementandstages but the moatiapted form comprisegwin structure As highlighted

by Chiba (1998)this twin structurés refected in the legal pluralism literatyies focusingn
customary laws, tribal laws, religious laasd social laws working together with state law in
a dualstructuremostlyin nonwestern countries. Although the tesgustomary and traditional
law are adopteth this study, it can be noted that literature treélagsninterchangeablyvith
termslike indigenous, informal, and local lawEhis research adoptée terms customary and
traditional because of theiassociathn with historical continuity andhey do not suggest

rigidity but recognise thahanagemendystems are dynamic over space and time.

According to MeinzenDick and Nkonya (2007) limited recognitionof legal pluralism,
referring to the fact that springs aadministerecoy more than one legal framework, is the
greatessolitaryreasorbehindthelack of sustainability in the way spring&re beingutilised
and managed. Understanding legal pluralisitherefore a significant pre-requisite for
appreciating bw property rights, which define the wandividuals interrelate overm@@source
with respect to how thegain access to and wiktontrol over the wagpring resources are

arranged.

As observed byergusorandDerman (2004)complicationsemergewhen the state imposes
legislation defined without thparticipationof local community memberdn the proces#
overlookscustomary, religios or project law, which, inmanycircumstances have been found
to be equallyif not more bindinghan statutory law in resource management. Higyethat
theusefulnes®f the legal framework in resource managemeta & large extent determined
by the extento which it approximates themticipationsof thelocal actors henceunderscoring
the need to put in place effeatiinstitutional arrangements. FEprings for example, the law

may operate at local leyele. within the spring and its hinterland, witHocal governmental
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structures, within nationlgl-defined parameters, and takirmpgnisance of international

provisions.

Understanding legal pluralism in spring management and utilisati@npisrequisite for
understandingpow property rights ararranged Property right&xplainhow peoplanterrelate

over the resource with regards to how people gain access to and wield control over the wetland.
Property rightanust be appreciateaba packageof rights that deal with control or decision
making rights and use right¢MeinzenDick et al. 2004) This means that while individual
farmers can have control rightsey the crops they grow @pring wetland, theymay have

only use rights over the land, which may fall under the control of a traditional leaties
central governmenSprings are generally indivisible in both physical and social terms and yet
substractable in the sense that action of some indigidtean have consequences on their
services There is therefor@eed for appropriate legal frameworks that pronwmbined
action so that, spring useatainmutual good. To this end institutionaachineries must be
seen to di-sicadwhosajté drdw berefits witholteing accountable for their
actions(Marambanyika, 2015).

Matiza, (1992)pbservedhat in legal pluralismthe various form®f laws werenot precisely
disconnectetbhut somewhabverlap andmpact oneach other nor are theymilarly influential

as theireffectdiffers from place to place. Figure ZRowsthe overlappindorms of lawwhich
can beassumed to be likenagneticforce fields of variable strengtfMeinzenDick and
Nkonya, 2007) Customary lawfor example may be veryrobustand state lavpractically
unknown orinappropriatén a remog societywith low migration and low penetration of state
agenciesin aheterogeneousocietywith highimmigrationrates, customary law may bess
regarded andhuch weaker than state law.
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Figure 2.2: Overlapping legal orders invdving water
Source:MeinzenDick and Nkonyg2007, p.30)

According toMarambanyikaandBeckedahl (2016nstitutional arrangements are designed to
controltheusageof resources and management is not lichttethe regulation of accesstte
resources but alsencompassethe preservationhe stateof the resource. Thisntailsthe
presence of @ower structure witltapabilityto enforce the regulations. Henckespite state
regulation, locapracticesof resource utilisation and regulatientailthatthere is gorocedure

of defining a common propy regime regarding utilisation of spring resources. This suggests
that there exists locappreciatiorof the significanceof springs to theeompleteproduction
system of the communal areas. Local political processesntmeded tomaintain those
resouces as part of the common property regime and, tguarantee access tnly

acknowledgedroup members.

The biggest problem facing communal resource (springs included) management in Zimbabwe

as noted byMatiza (1992) is fundamentallya consequencef the incapacityof the state

institutions tareplacdocal level managementhis therefore implies thatate property cannot

be promotedas a vablealternative given the limitationsf state managemernko argue that

state controkinglehandedlyexplainsthe breakdowno f | ocal abilitygacontralt i ons (
local resource usalso overlooksthe influence of local political, economic processes and
responsesot integration into the economifrenkenand Mharapara (2002have argued that

existing institutions were insufficient weak and not supportive of effective spring
management. They therefoeelvocatd for the need testablish newnstitutionsdealing with

spring management. Thvgould involvedevelopinga national managemeptan for spings
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whose objectives may includéhe documentatiorof springs and threats to their existence
development of spring inventoriedeveloping frameworks for spring utilisatiaine study of
communitiesand the benefitthatthey derive from springtilisation; provision of incentives
to local communitiesin order to promote longterm conservationThe strengthening of
prevailinginstitutions setting up of a training and research institute for sprisgfing up of
information centres for springsarmonizatiorof actionsto do with springs at inteministerial

and interdepartmental levelsan also be included in the national plan for springs

Measures of intervention to mitigate the trends in spring degradation are the concern of local,
nationaland global efforts which are manifested in various planning workshops, conferences
and treaties respectively. In places where conservation and management of springs seem to
conflict with basic needs such as food, dnee mustpoint to thesignificanceof understanding
customary institutions tthe management of springsd assimilatingsuch institutions into
moreofficial management strategies. As observgleaver (1998)in Southern Africa, there

has been aoteworthyshift from the centralised state driven natural resource management
regimes of the colonial peridd devolvedandmostlycommunitybased management regimes.
Government institutions arather organisationgde NGOs wee correspondinglgestructuring

their own functions away from diregtarticipation in managemento the direction of
supportivetechnical and advisory roles.oiever, experience in the region has shown that
local management is not a guarantee for suc¢Résot, 2002; Sithole, 2000)it is a
multifacetedorocedurehatrequires thoughtfydlanning and implementation. Thieangdrom
centralised and statmotivated natural resource management is cleakpressedn the
theories of collectivaction and commoproperty resource managemertene theemphasis

is on getting the institutions right. This, howevegnveysthe a priori suppositionthat
institutions are the problem and implicithationalisespiecemeal institutional engineering
(Mandondo, 1998)

2.9.4Institutional framework and cross sectoral linkages

There is no specific institution in Zimbabwe mandated to solely manage, conserve and conduct
research on springs. The spring management process in Zimbabwe is driven by several
institutions. As observed bumbo (2006)these include local institutions controlled by
traditional leaders and wetland committees and external institutions such as local and central
government agenciemd NGOs. The way in which different institutions participatevater

management and springs in particuRimfluenced by theidifferentinstitutional obligations
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but in most casegpriorities are stuck betweersociceconomic and environmental
consideréions. ThereforeMoses(2008) and Zsuffa, et al. (2014) argual that wherger a
complexcircumstancenvolving different institutios operatingat a place arosen alliance
must be madeavhichnecessitates collaborative approach for effective management of springs

and related wetlands.

The new institutional f r a meewsbrméd infthe Wated Aanb a b w e
of 1998 5 now dominated by the Zimbabwe National Water Authority, Catchmentsudnd
Catchment Councils. While theswstitutionshave compelling positions with respect to water
resourcesnanagement and protection in Zimbabthere aralso other numerowgovernment

institutions, parastatddodiesand norgovernmental orgasations hat play an active role in

water management in gene(i®larambanyikeandBeckedahl, 2016)

Inthe pastZi mb ab we 0 s , as highlgghtedhy @utnboa2006)wascontrolledby the
Department of Water Development, large commercial farmers, urban councils, the Zambezi
River Authority and mining companieSocusedn River Boards, entities such as commercial
farmers wergrantedwvater rights under the Water Act of 1976. This regulatory framework left
out mostcommunal areasn terms of involvement in decision makings the District
Development Fund (DDF) and Ruiistrict Councils (RDC) madehoicesfor themin as far

as whee to drill boreholes or exploit groundwater. The DDF as noted idithbabwe Water
Policy, (2013)is a centralised institution with its own structures and represented by units at
district level was for déengthy periodhe maininfrastructure provider for rural communities
(water included)It was als@n importantinstitution under the rural water supply and sanitation
programmesThe DDF is not known to involve the locakommunitiesin decision making
before implementing projectsn the ground. fiis very topdown institution is stilloperating

in many parts of ra Zimbabwebut some of the distridevel units and equipment vm@been

assimilatednto the RDCs.

Rural District Councilsvere created byimbabwean legislation as the equivalent of urban
councils and arén chargeof all the development occurrinig the rural areas. As seday
Gumbo (2006)this institution haa long history ofnadequatdéunds tosupportits activities
limited human capabilitylow monetarybase, andilsoliable to makingoronouncementen

the basis of politics rather than pragmatism. While pleitedto includerural communitiesn
decisiors to do withthe delivery and conservatioof resources such as water, irépeatedly
handicappedy theshortage ircapital and political interference. In the end the decistns
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water provisionare not necessarilgroundedon theexactrequirementof communities and
often NGOs have stepped to cover the neglected are@darambanyikaand Beckedahl,
2016) Table 21 gives a summary othe institutions and their role in watersoairces

management in Zimbabwe.

Table 2.1: Institutions and their role in water resources management in Zimbabwe
Institution Role in water sector

Agritex -Delineatesfarming plots in and around springs asmimetimesassist NGOs in thg
distribution of farming inputs such as seeds and agremicals forusageon the
wetlands.

-By apportioningfarming plots, itmpactsthe number of peoplaking part invetland
cultivation. It also equipswetland users with knowledge on sustainable sp
utilisationby promoting adoption afonservation farming techniques.

Zimbabwe National | -Quastgovernment agencyguiding Catchment Councils and S@atchment
Water Authority Councils.

(ZINWA) -Plays a strategic role ithe management of the water pér systemand the
operationaliation of water pricing systems, planning, coordination, manageme
water resources and the delivery of wg#mbabwe Water Policy, 20}3

District Development -Provide tillage srvices to irrigators, servicegterinfrastructure e.g., boreholes a
Fund small dams. Plans and constructs small irrigation schemes.

-Maintains a small unit for backup borehole drilling, deep well singimdjpump repai
and rehabilitation.

-Provides technicdeadershipand know-how to RDCs in planning and supervisir
rural water supplydevelopmen{Zimbabwe WatePolicy, 2013)

Rural District -It is the local regulatory authority of rural communities in Zimbabwe.

Councils (RDCs) -Accountabldor resourcenanagemernn their space®f jurisdiction.

-Mobilise the local community, farmer selection and iriigiatplot allocation in
smallholder irrigation developme(arambanyikeandBeckedahl 2016)
Environmental -Under the Ministry of Environment, Water and Climate. They control im
Management Agency assessments for new irrigation schemes and dams, pollution abatg
environmetally healthy catchments.

-Involved in regulating wetland utiidion, though not even a single wetland
cultivated with a permit as required by EMA Act (2002) (Subsection 113)
Statutory Instrument (S.I.) 7 of 2007 (Environmental Impact Assessment
Ecosystems Protection) Subsection 20 (1).

-They alsaake parin wetland conservation through education, awaremessitoring
of legal adherence arnitiating wetland protection projec{®ermanet al.2007)
Non-Governmental | -These promote wetland utilisation by facilitating training workshops on
Organisations production in partnership wittlifferent government wingsuch asAgritex, providing
material (such as fence) and financial assistance to wetlandréar@wne livelihood
activities promoted by NGOs includmnservation agriculturéMarambanyikaand
Beckedahl2016)

Traditional Leaders | -They allocate cultivation plots to local residents. They monitor spring abus
checki ng | o cobahce o lbalpdlicesd, sulexandmorarsl often punish
the culprits.

-Thevalueof traditional leaders is attributed to their closeness to the péagted
by kinship ties andharedespect foprevailingsocialrelatiorships(Matiza, 1992)
Water Committees | -Water committeeareelected bywaterbeneficiaries (who are local peoptedirectly
regulate use of theesource.

-These determine the number of people accommodated by each wetland by ap
new applicants in consultation with traditional leadersathdr relevant organisation
-Water committees, with theelp of users, protect theetlandscatchillegal users ang
report illegal activities to relevant government agen@iethikari et al.2014)

-They coordinate wetland management activities andettere spatictemporal
variations in the effect aheir performance.

Source Gumbo (20065)
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The battery of nstitutions presented in Tablel2and their various roledo not always
compl ement e a ¢ hor do tthieye syntlgonise fthieio activisie3 he principal
institution in water resources management, data collection and scientific ressangted
earlier is the Zimbabwe National Water Authority (ZINWA) as enshrined by the Water Act of
(1998). Its policies arshapedoy the Department of Water Developmémtthe ministry of
Environment, Water and Climate. Other service departments tbg.Department of
Agriculture Research and Extension ServiA&RITEX) andthe Department of Irrigation,
under the Ministry of Ministry of Agriculturd_and and Resettlement gpoeofessionalnits
providing specialistadvice to ZINWAon the demand sidef water These institutionfiave
their ownobligationsto accomplishand ZINWA can onlympactonthemanneiin which these
agencies use water throughgomg of the commoditybut not necessarily by making calls for
conservatio(Gumbo, 2006)Only the Environmental BhagemenAgency (EMA) haghe
legal authority to intervene when over utilisation of water is having a negative imptm on
ecolagical situation prevailing itatchmerd To this endEMA needs to work closely with the
Catchment Councilparticularlygiventhatthe work of EMA isto a large extentotinhibited

by political and administrative boundari@gberekoet al.2007)

Dermanet al. (2007) observethat Zimbabwe manages water under seven catchments each
under a Catchment Council as enshrined in the Water Act of (1998févuuk/ednstitutional
framework for water managemerds observed bytisi (2011) was drawn from the
hypotheticalcharm of devolutionwhich suggestshat a more decentralised framewook
managementvasmore exposed anahore responsive to locaéquirementanddesires This
decentralisatioran therefore beegarded as producirgjructures of water management that
were accaintable to local communitieand offered an institutional forum forencouraging
involvement andrepresentation of diverseater uses in decisioamaking processes. The
Catchment Councils amreated by representatives stakeholdergxistingin the catchment
area andiccountdirectly to a Catchment Manager under ZINWA. The Catchment Council is
expeted tomakeincomefrom the sale obulk waterwithin its catchmenarea Gumbo (2006)
argueghatthe demarcated catchmeateas were too large for effective administratizence

the need fosubcatchment councilthat are more localised amdelower level management
units. SubCatchment Councils report to Catchment Councils thus ithgortance of
Catchment Councils and S@atchment Councils to the management of water need not be
overstatedAccording to th&Vater Act,(1998)Sub-Catchment Councils perform the following

functions formulatingstrategiegor theoptimaldevelopment andseof the water resources in
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their areasfo come up with a detaileshventory of water resources of their catchments,
identifying the mainwater uses within thiecatchments. They also recommehd sharing of
water to variousegments of the economy, setting the standards amakenumacceptable
levels ofcontamination and producivgater development proposals in line with the inventory

of theresairce

These functions amgitical to thesucces®f the management framework of water in
Zimbabwe andoresumethat subcatchment councillors havecamprehensiof mattersat
hand. Howeverin realitytheseare elected people, amd Gumbo (2006pbservesmay not
be technically competent and may not be able to perfomgnof the functions stated above and
in the end surrogate alhe work to ZINWA and the Ministeaccoumable for the Act In
addition, there areomemembers who comia by virtue of derived power likeominees from
rural district councilsex-officio membes e.g., chiefs. Thesswre merelythere toprotectthe
positions of their institutions and grtome b increaséhe numbers but do nessentiallyhave

to beknowledgeablén the nuts and bolts of water management. In addMberekoet al.
(2007) observe that, the boundaries of su#ttchment areas and even the main catchments
themselves do noalways matchwith district and provincial boundariesThis makes
synchronisegblanning achallengingask setting the scene for paralysesnaking resolutions

andsquabblindeaving ZINWA tomake themaindecisions.

Devolutionof the water sector in Zimbabwe started way back in 1988 but wasiitinexat

district administration With the RDCs in place it wagevitablethat services were to be
rationalised andprovided at RDC level. Government line ministries woulav provide

services through the RBCHowever as noted byDermanand Ferguson, (2003gffective
devolutionhas beerhindered by the limitethcomestreams at RDC level which has meant

that central government has continuedffer vital backingto these entities. Thability to

obtain possible revenumsalsobeen compromised by whaumbo (2006t al | s gover nme
equity imperatives which have meant that agencies such as ZINWA are failing to extract the

true price of water from the new farmersho occupiedhe former commercial farms. There

has to beacceptancéy central government for agencies to chggditablerates otherwise

there will bedevolutiondeprived ofdevolution of power.

Mtisi (2011) suggested that in the case of new institutionthe water sectorinstitutional
capacity must beautiouslyconstructec@ndspecificmandatesssigned to the new institutions
must beprogressivelydone in order to give them time to develbye required capabilityo
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hold the new responsibilities. Haantains that in Zimbabwe institutional strength can be
greatlyimprovedby clearly defining unambiguous respsdrilities for the newly formulated
institutions(such as ZINWA and its sutatchment councilsproviding training and guidance
where necessaryherefore, even thougtevolutionhas it progressivecharacteristicsthere

is arisk of thenew institutionsvorking outsideof prevailinglocal government and traditional

authorities in the management of water.

The participationof more than one institution in theamagement of each spring waterscape
results in either complementaryaonflictingroles.Relationshipsreon occasionkess cordial
due to interagency rivalry, overlapping antbntradictory dutie§Mberekoet al.2007) As
arguedby Gumbo (2006)the main weaknesdo theexistinginstitutional structure féorts in
managing water resourcesthe absence of codination andlominationof some institutions.
NGOs for example use theimonetarystrength tacontrol spring utilisatiomndmanagement
decision making agenda. Absence of a clear institutionalefraork acs as ahindranceto
efficient wetland conservatioas institutionalresponsibilitiesare not clearln some cases,
institutions like EMArecogniseghemselves as tHene entity with the mandate obnserving
wetlands withoutecognisingefforts of other institutions, situationwhich confuses users on
whoseinstructionmustbe followed.Mberekoet al.(2007)arguethat the distant location of
institutions such as EMArequentlymakes the support that tlyegive tolocal populations
irrelevantas their visits argporadic Thereforethere is need to decentralithes operationsof
key institutiongo Ward level in order totensify their participatiom wetland management.

The current institutionabrrangenent is also impactetdy misperceptionstemmingfrom
differences in institutional dimensionslarambanyikaand Beckedahl (2016pbserve that
differentpenalties were beingharged by EMA, ZRP, RDCs and traditionaldees for similar
wetlandwrongdoings Agritex and NGOs arenostly concerned with enhancigricultural
production hence sometimes fail to caution peomegaging in farming practices that
contribute to spring degradation. Healifferencesamongstinstitutions lead spring users to
comply withonly favourable views.e., those whiclpermit them to engage in practicesch

as cultivation which iye them directivelihood benefitsirrespective of their impaan spring
integrity and functions. This myaexplain why traditional leaders and water committees are
more popular and accepted by local people than EMA which largely prohibit wetland draining
for cultivation(Sibanda, 2005)
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Somevat er ¢ o mauthoritatiagirecknétions whereby theyignore opinions of other
wetland usersfrom time to time lead t@onflicts to the detriment of wetlarmbnservation
Sometimes the committees do not value wetland managepeons made bgther users, a
condition which breedsesentment and influenceabsequent declinef the springs due to
mismanagement of themployedagriculturaltechnology(Mberekoet al.2007) Politicisation

of wetland use and managemaegdrticularlyby councillors is anothesbservedtoncern as it
weakenghe efforts of government agencies sustEMA. Access to wetland use is at times
done on political groursanddetermined by the politicalonnectiorof individual households

a situation that may lead to the total disregard of the environmental management laws by the

usergDermanandFerguson, 2003)

2.10Convergences andlivergences in literature

Conceptually the study of sprisgvas noted in literature to have changed over time from the
purely hydrological approach focusing on their origin and chemical composition that was
informed by mainly the natural science appro@dhinzer, 1942FreezeandCherry, 197%nd
Gibert,1992;Kamp, 199%. Currently, due to the appreciation of their multiplactionality,

the study of springwas noted in current literatute be dominated by theulti-disciplinary
approach, \Wwere thg are of interest to hydrogeologists, biologists, ecologists, geographers and
anthropologist§Cudennec antubert 2008 Mapedzaet al.2012 Callow andBoggs, 2013
Elshafeiet al.2015)

Most literature on wetlands and spréng particulay for example Taylor et al.(1995) Barqui

and ScarsbrookK2008, Ozdemir (2011andZandiet al.(2016) werenoted to agree on the
need for inventoriesn the distribution of springs order to inform decision making on their
balanced and wise esMostof thisliterature also agredbatthis information wastill lacking

in both the developed and developing worldislalso notablen literature that most of the
larger springs in both the deve&pand the developing world had been well mapped and were
well managedHowever smaller spings that ma& up the majorityof all springshave been
widely ignored in inventory exerciseglost of these springs were noted to be too small to be

included on the common 1:50 000 maps.

The iteraturealso noted thamost of the methods used in inventatydies include field
surveys using questionnaires and GIS receivers, using péo#bgraphs, remote sensing

based mapping, GIS techniques and geostatistical methods. The use of geostatistical methods
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like the logistic regression methqdsvariate statistical models, hierarchy process, cluster
analysis, frequency ratio and certainty factor modaetse noted to benainly adopted in
determinng and predictingareas of potential sprireccurrencéGroeveret al 1996;Hoffman
andSander2007and Pourtaghi anBourghasemi, 20}4Field survey which werenoted to
produce the most accurate and detailed inventone® howeverobservedo have been used

on limited spatial extents because of the high costs associated with the method and also
challenges in reachindpe mostremoteand sometimes inaccessible plad@emote sensing

and GIS based methods were noted to have the greatestgdoemapping springs and their
waterscapes to a reasonable level of accuracy at minimal(Gostsveret al 1996; Barqui
andScarsbrook, 200&8)zdemir, 201Jand Pourtaghi andourghasemi, 2014)

In terms of their utilisation, most ohe literature noted springs to have multiple values,
competing useandcontestations in their acceb&nce the need to balance the needs of all the
usergBell andRoberts 1991 Marambanyika anB8eckedahl2016) Springs were noted to be

important in agricultural productioand ecological health of deep spiritual and aesthetic
significance(Dermanet al.2007) In most of the literature springs were noted to be sensitive

to pollution and degradatioBecause of these many important uses, sphiage been noted

directly andindirectly in literature to b&mall Natural Featurethathave a disproportionate
impact mt he environment and peopleds livelihooc
(Daviset al.2017)

Literaturefrom theGlobal Southfor example Matiza (1992) Svotwaet al.(2008) Rebeloet

al. (2009, Knuppe (201) and Dixon (2013)noted springs to ban important source of
livelihoods for most rural communitidsy supporting food security, nutrition and household
income yet in many of these countriegovernments do not openly support their utilisation.
There is a notable difference in approach to spring utilisation between researcimetbef
Global Northand those from the Global South. Literature from the Global Nortexample
Von Der HeyderandNew (2003) Kozina (2008) Basciket al.(2009) KresicandStevanovic
(2010)andBeétard(2016) mainly argue for the complete conservation of springs to preserve
their importantecologicalfunctions. They argue fdheir protection as important sources of
water andas part ofjecdiversity andare not seen as beingportant in the sustenance of rural
livelihoods Those writing fromthe Global Southon the other handike Dixon (2008) Van
der Zaaget al.(2001)and MeinzenDick and Nkonya (2007)argue for their exploitation to
supportvulnerablerural livelihoods. Springs are also observed toilmportantsources of water
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for communities thatra located in mountainous and atal semiarid regions of the world
(ICIMOD, 2015; Chinnasamy arférathapar, 2016 aridavis et al2017)

Most of the literaturelso observedhallenges in the management of springs to be centred o
poor government policies whichmposel management metlds to local communities without
consultations and also due to the erosion of traditional practiegésetitouraged their
conservationSome literaturattributed challengeis spring managememd poor community
environmental awareness. Howeverost writers like Dermanand Ferguson(2003) Van
Koppenet al.(2007)and MutekwaandGambiza (20173eem taecognise theo-management
of local resources like springsy locals and government to Ilblee most effective wayn
conserving them. Some suggabsthe removal dhe restrictive legislation on spring utilisation
as being crucialo their conservation because this would recognise tieiinimportance to
rural livelihoods and the ecosystemsvsees that they supporD(xon, 2008 Van der Zaaget
al. 2002, Dlamini, 2007 and Mabiza, 2013)

2.11Chapter summary

The chapter gave a detailegview of the literature that waslevant togive the context in
which the research problem would be studidte revew was centred on tlsabthemeghat
areimportantfor the understanding of the questions thatrésearclsought to answeilhe
chapterexplored thanajor debates and conceptual trends in the study of sphivgas noted

that the central focus of hydrology had shifted over time with less focus being given to springs
than other features of the hydrological cycle. Most research on spesggciallyfrom the
Global Northwere observed to follow the natural science approach in the study of springs with
less efforts being focusemh the social dimension of springThe chapter also advocated for
the adoption of the sociydrological approach to theusty of springs This approach to the
study of springs is argued in literature torbelti-disciplinary,with the adaptation of both the
natural science and humanist research methods in understardergent \ater issues
Springs were also observed in tdature to havenultiple and sometimes conflictingalues

from one area to another. Springs were observed to sugqmsystem servicdbat were key

to both environmental and livelihood sustainability. Most literaturgpring utilisatiorseens

to concur thaeffective managemewan only occur when there is recognition of the complete
range ofecologicaland societal values associated with thappreciating thehreats to the
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sustainability of these values aridrmulating policies that providea balance between
conflicting use patterns. e methodimgical approaches to the diuof springs werelso
reviewed as well as thesuesthat influence accesmd contestations over spring resources
The chapter alswvent on to reviewthe institutionalarrangements in the management and
governance of water resources in Zimbalwi an emphasitowards those involved in the
management of springs and related waterscafiespropertyrights legal framework and
multiple institutional involvement in water resources managenverg also analysed in this
chapterMost literatureseemdo agree on the need for institutional reengineering in the arena
of water resources management in order to strengthen theavaidduplicating roles. The
major dvergences and convergendaditeraturewere alsonoted in thischapterwith most
literature from the Global North advocating for spring conservation with minimakbge
thosein the Global South advoeat for the @mplete transformation of springs to support
agriculturalbased livelihoods at the same titm&ancingit with the need foenvironmersl

protection
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CHAPTER 3 : CONCEPTUAL FRAMEWORK

3.0 Introduction

The chapter examines the conceptual frameviloak wasadoptedto inform andguide the

study. The chapter introduces and explains the sustainable livelihoods framework, its origins
developmentand why it was adopted in the study. The weaknesses and strengths of the
framework are also discussas well as how the fragvork informed the study

3.1 The sustainable livelihoods approach

One of the major challenges facing Zimbabwe and the reSoathern Africa is that of
precarious rural livelihoods. This challenge needs urgent attemgmte somechools of
thoughtarguethat if resource management (water in partigulakes a livelihooéhpproach
some progress towards improving livelihoods can be riiddbiza, 2013)To unravel deeper
understanding of the relationships betwspringwaterutilisation and rural livelihoods, the
sustainable livelihoods framework (SLF) was adopted to guide the Sthd\5LF as argued

by Mazibuko (2013) focuses on peopléheir livelihoods and how people can mobilikeir
assets to realise their basic needs of life laagenpoverty. Arthur et al.(2016) highlighted
thatnumeroudivelihood studies have adopted and applied the SLF approach giasigfor
development studies, thinking, and research. Examples amongst many;,imaloaiee (2015)
adopted the SLF to investigate the role that water plays in securing livelihoods for households
in Borakalalo village in Bhurutshe North West Province of South Afrikéazibuko (2013)
explained underdevelopment in Southiédrusing the SLRsthe framework of development
thinking. In particularthe study used the settler colonial period to illustrate the importance of
structures and processes in thstribution of resourcesMazibuko (2013)urtherused it in
apartheid South Africa texplainexactly howinstitutions carsuppresslevelopment instead

of promoting it, and herefore set in the conditions of underdevelopmedikolakisa and
Grafton (2015pndopted the SLF as a lens to analyse problerked to tension and conflict in
societiesbroughtabout by development projsatvhen natural capital is used as theesisfor
livelihood projects They used the SLF to examine the allocation of water rights to indigenous
groups in remote northern Australia to determinestiieability of this form of natural capital

to support sustaable livelihoods.Arthur et al. (2016) used the SLF to explore the mesx

between artisanal mining and livelihood sustainability in the Prestea mining region of Ghana.
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To analyse the waspring utilisation contributedo susainable rural livelihoods, it wa
essentiato appreciatéheassociations amongst variabiegpacting orthe problem (livelihood
outcomes) and its drivers (assets). This therefore ledd@doption of the SLF as the focus
and lens through which the study conceptualised the research problem as advocated for by the
UK (DFID, 1999) The sustainable liveldods framework (SLF) as written Massoudet al.
(2016) is principallynotwell-defined as a theory but rather an apprdachkoing things which
does not lay dowsteps to be followed but instead offéine scope and guidelines which can
beemployedn a livelihood research projed#lazibuko (2013)lso envisaged th&LF not to

be amodel but rather as an approach to understanding development problemsaasidttin
formulating solutions for these challengda this research, the SLF was adopted to connect
the importance, utilisation and management of springs by rural communities Batiee
Catchmenand their contribution to rural livelihoods outcomes in the contextef connected

capital domains, vulnerability context and transforming institutions.

3.2 Emergence of the sustainable livelihoods paradigm

The sustainable livelihoods framework came into being aresequenceof debates,
consultations and discussions on sustainable livelihoods, poverty reduction, an(haaets

et al.2016) At the global stage, theustainable livelihoaglideawas first put forward by the
Brundtland Commission on Environment and Development in.198i&s then promulgated
as a concepy the 1992 United Neons Conference on Environment and Development, which
promoted the attainmenbf sustainable livelihoods as a goal for poverty eradicaMGED,
1987)

The SLF was showrby Krantz, (2001)o bean off shoot fromthe concept of sustainable
livelihoodsthat haggrownand matured through time to be an acceptable wagalf/sing rural
poverty According to thdFID, (1999)in the 1990s there was an apprehenshan poverty,
and thepracticesthat led to poverty, must beonsidered as multlimensionglfor example
being economial, ecological,culturd, social and political,and also very much context
specific. Ashighlighted by Scoones (1998)this then led to the@dvancemenof poverty
evaluationsbeyond just itscategorisatiorbut towards theexaminationof the practicesthat
influencel it at numerouslevels. Mabiza (2013) observe the SLF to have been quickly

accepted as a means of understanding powveaiply due tothe limitations ofthe monetary
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and statisticamethodsprevailing during the 1970s and 1990s thma¢asuredand analysed
sociaeconomic progresm financial terms. Although such econometrimmethodologiesstill
play asignificantrole in understanding soceconomic development, it wamtedthat they
failed to addresthe full essencef livelihoods. This is applablefor rural livelihoods where,
institutional factorsimpacting onaccess anditilisation of resourcegsemain critical in
influencing the quality of livelihoods hence suchincalculableinfluencesplay asignificant
partin defining the prospectbtainable to householdsd in turn their productivity. These
issueghenled tothe search for a framework thaduld transcendhe quantifiableanalysis of

resources but could capture rural livelihoods in thetirey.

Scoone$1998)defined a livelihood asncompassintheabilities, possession@ncluding both
material and social resources) and activiéssential for a means of survivings arguedby
Chambers and Conway (1994)livelihood is sustainable when it can cope withraedperate
from stress and shocksistainor improveits capabilities while not undermining the natural
resource base. A livelihopffom Massoudet al's (2016) point of view comprisegpersons
their competenceand their means aéarninga living, including food, income and assets.
ChambersandConway (1991 prguel that a livelihood wa environmentallysustainablef it
canpreserveor improvethe local and global asts on which livelihoods deperaohd has net
positiveeffectson other livelihoods. They poghat a livelihood is socially sustainable if it can
cope with andecuperate from stress and shoakddeliver servicefor upcominggenerations.
Nikolakisaand Grafton (2015)bserve a sussinable livelihood a®ne that isesilient and
adaptive to shockgo markets, price riskand capriciousnesn landscapesKollmair and
Gamper(2002)arguelivelinoods to becategorised as beirgystainable, ithey wee resilient

in the face obutsideshocks andtrains if they wee free from outsidesupport, if theysustain
the longterm productionof natural resources and if thelyd not undermine the livelihood
alternativesof other persons or communitieKollmair and Gampédr 2002) voice on

livelihoods wasadopted as the researafseview on livelihoodsluring the study

The sustainable livelihoodsotion, as noted byKrantz (2001) was first coined by the
Brundtland Commissioron Environment and Delopment. Thel992 United Nations
Conference on Environment and Developnigitl in Riode Janeiroexpandedhis concept,
promotingthe realisationof sustainable livelihoods ascamprehensivebjective for poverty

reduction As observed b$olesbury (20030 many influencelsavefacilitatedtheexpansion
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of the sustainable livelihoods approa®LA), hence went on to develop a chotogy which

is shownin table 31.

Table 3.1: Sustainablelivelihoods chronology
Year Event

1987 | The World Commission on Environment and Development publishesBrundtland
Commission repomtvhich coins the term sustainable livelihoods

1988 | The International Institute for Environment and Developmauiblishespaperson The
Greening of Aid: Sustainable Livelihoods in PractiCenroyandLitvinoff, 1998).

1992 | UN holds Conference on Environment and DevelopmientRio. The Institute of
DevelopmentStudiespu bl i shes &éSustainable Rural
21st c(€hambaerandGonway, 1991

1993 | Oxfam starts to employ theuStainableLivelihoodsapproach in formulatingeneralaims,
refining project strategies and staff training

1994 | CARE embraceshousehold livelihoods security as a programniagisin its relief and
development projects

1995 | UN holds World Summit for Social Development. UNDP adopts Employment
Sustainable Livelihoods as one of five priorities in its overall human development mg
to serve as both a conceptual and programming framework for poverty reduction.
1998 | DFID opens a consultation on sustainable livelihoods and establishes a Rural Live
Advisory Grouplt adoptsSusainable Livelihoods as its aiemd later publishes contributo
paperscalled Sustainable Rural Livelihoods: What Contribution Can We MakeRe
FAO/UNDP Informal Working Group on Participatory Approaches and Methods to Sy
Sustainable Livelihoods and Food Security meets for the first time.

1999 | DFID creates the Sustainable Livelihoods Support Office, publishes the first Susta
Livelihoods Guidance Sheets. Alfmundsthe Sustainable Livelihoods Resource Grouy
researchers and consultants. FAO organises andge&rcy Forum on Operationalisit
Sustainable Livelihoods Approaches, involving DFID, FAO, WFP, UNDP, and IFAD.
2001 | DFID commissions research on furthe@vedlopment of the SLA frameworgractical policy
options to support sustainable livelihoods.

2002 | World Summit on Sustainable Development (Earth Sup6@2)heldin

Johannesburg, South Africa. Called Rio +10

2012 | World Summit on Sustainable Developmaetdin Rio de Jeneiro

Called Rio +20

2007/ UNDP publishes a O6Guidance Noted on
framework in development projects.

Source:Solesbury (2003. 3-4)

As discussed ithambersandConway (199) therise of the sustainable livelihoods concept
had all the qualities of a daic paradigm shift in the methad approach to rural development
and the priorities for policypracticeandresearchAshley andCarney (1999)observedhis
change as occurring at a periwhen precedingleadingtheories and practicasainly those
related tointegrated rural development were losing their intellectual and politicatm
Sustainable livelihoods offered@newedapproach and part of itesirabilitywasthe fact that

it captured antllendedvariouselementof developinghought and actiorMorseet al.(2009)

positthe SLA ashavingtheoretical practical and organisational roots becauseriiceptually

76



drewfrom changingopinionsof poverty, recognising theaultiplicity of ambitions took into
consderationthe significanceof assets andocietiesthe restrictionsand prospectgprovided

by instituional structures and processkspractical termsthe SLA positionegbeople rather
thancapitals amenitiesor organisations athe focus of concern and actiandunderscored

that development must be participatory amtkvelopments must be sustainable
Organisationallyhe SLFhad evolved within research institutes, NGOs and donor agencies and

was notlimited to one or the other.

Anotherimportant componertdf the SLA as highlightedy Helmoreand Singh(2001) was

the appreciation that the roots @ommunity deelopment and economic growth were
livelihoods not jobger se They argue thaappreciatingthe existing livelihood activities,
assets, angrivilegesof a community or individual givethe best guidene as to the ways in
which their livelihoods can be ade more productive and more sustainable. As discussed in
Knutsson(2006) the SLAcharacteristicallyeveals the mukdimensional character afctual

life, incorporatingenvironmental, social and economic issues intalkinclusive framework,
which gives a prospetb encouragehe crosssectoral and croghiematic approach thatust

be thecore of sustainability.The SLA is also directed towards thmeansby which local
societiescanpursuebasic andngoingnecessitiesike food and shelter, as well aafetyand
selfrespectthrough meaningful work, whileoncurrentlydeterminedto reduceecological
degrad#on, achieverehabilitationand addresgearsabou social justicg(Searset al. 2016)

This can be donghrough communitiesoncentratingn their assets, strategies, and strengths

rather thamecessitiegslone.

3.3 Application of the sustainable livelihoods approach in practice and research

As observed byMorse et al. (2009) application and utilisation of the SLA can be best
understoody the speed and profile of organisations tiq@rovedand used the sustainable
livelihoods concept in their practice. International organisatiaueh as, the Oxford
Committee for Famine Rieff (Oxfam), Cooperative for Assistance and Relief Everywhere
(CARE), Food and Agriculture Organisatio®AO) and theUnited Nations Development
ProgrammeNDP) found it appealing andierequick to embracé in its differentforms in
their work. In embracing SLASolesbury(2003) observedthat these organisatis were

building on their long establishgadedgeto participatory approaches to developmémnce
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theSFLideawas in synavith theirstandingprinciplesand belie§ and alsgrovidedthemwith

powerful new analyses and arguments with which to promote them.

For the researchers the sustainabldihe®ds concept was seéy Krantz (2001)andArthur

et al.(2016)as providing a rich newapproachhence itswiftly developednto a globalfocus
for both empirical anttypotheticakesearchwork sinceit had thecharmof bothcontinuity and
change. It was groundezh conventionalviewpointsbut reconfigured them iao a new and
attractive paradigm. It was this nemtellectual direction in the research community that
Official Development Assistance of the Organisation for Economieofi&ation and
Development (OECDYecognisedand picked it in the 199596 period whenthey were

searching fonew majorresearch approachastake on boardgMorseet al.2009)

Before the adoption of the sustainable livelihoods approdcmtz (2001)notedthat the
conventond opinionwas thatresearch informegolicy and thapolicy was appliedthrough
practice. This linear, or&ay connectionas depicted in figure 3.tould beconveyedas

Research Policyi Practice hence policy was the appropriate targetiéadingresearch.

Research Policy Practice

Figure 3.1: The linear relationship of researchpolicy-practice
Thedevelopment of th&LA discourse showafairly differentform of interactions Research
had an effecbn practice, as much @had on policy and theonnectionsare not just one way.
Chambersand Conway (1991y e mar k ed t h and sutihable le/¢lihobds, avere
concepts thahadevolved more from opeanded fieldwork than from the closed concerns of
surveys and statistics6, hence the SLA repre
in figure 3.2where all three have twway interactions with each other:
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Figure 3.2 Researchpolicy-practice interface unde the SLA

The DFID (1999) observetthe SLF to be firmly rooted in multidigginary research, which
expounds why it hageemained usabla numerougyeographicabreasand sectors, aiding in
appreciating and analysirige livelihoods of the poor. The SLF alsfinesour undestanding

of livelihoods, in planning new development activities aadaluating the contribution to

livelihood sustainability made lgperationahdivities.

3.4 Sustainable livelihoods framework

Based on the sustainable liveliho@gproachScoones, (1998)otedthat the FID, amongst
other organisations developed and poted asustainable livelihoods framewo(sSLF) for
organisingappliedresearch for development. The framework was chosen and adopted for the
study because it providean amalytical framework thaéncouragedystematic analysis of the
underlying processes that lied spring utilisation with rurallivelihood strategies and
outcomes. The SLpermittedthe merging of different approaeh to understamagy various
issuesand how these issues shdpge livelihoodsof the rural poor as advocated for by
(Mazibuko, 2013)The SLFinformedthe study becauseprovided a framework under which
the interlinked processes that influendemlisehold decision to utilisgpring waterscapes to
supporttheir livelihoods could be understookhe SLF, thereforgrovided the scope through
which improved understanding cdmmunity livelihoodsouldbe objectively studieth as far
ashow theyinfluenced the utilisation of springs in the study aMast importantly, the SLF
provided the opportunity for the research&r actively involve local communitiem the
researchparticularly throughinterviews,discussions and participatomypact assessments.
Figure 3.3shows the SLF adopted in this study.
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H = Human Capital
N = Natural Capital
F = Financial Capital

5 = Social Capital
F = Physical Capital
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Figure 3.3 The sustainable livelihoods framework

SourceDFID (1999 p.26).

Arthur et al. (2016) observedthe SLF as having five mainonstituents which arethe
vulnerability contexin terms ofstress, shocks and seasonaliyelihood assets, transforming
structures and processes, livelihood straegind livelihood outcomes Rigure 3.3. The
arrowsin the frameworkndicatethe connectiondetween thelifferentcomponents anshow
how onecomponeninfluences another. The comporeot the SLF wergtherefore adopted

in the research to understatite linkages between the manner in which communitiesewer
utilising springs to sustain their livelihoods and factors that retiihesr access to the springs
in the Save Catchmentn its simplest form, the SLF as promulgated Sgoones, (1998)
conceptualises livelihood as beingonstructedaround fivemajor typesof interconnected
forms of capital/assetsbtainable bypersonsfamiliesor communities. These are graphically
representeds a pentagon @mphasis¢heir interconnections and the fact that livelihoads
sustainedby an amalgamatiorof assets oflifferent typesand not just from one category
(Figure 3.3.

The five interrelated livelihood assetsthe pentagoarehumancapital social capital, natural
capital, financial capital and physical capital. Human castaharacterised bthe abilities
skill, quality and amount dénowledge capabilityto work and good health that togetipermit
individualsto follow a variety oflivelihood strategies anckalisetheir livelihoodoutcomes.

Human capital also includes the labour available within a family that it can mobilise in order
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to achieve desired livelihoodss well as the capacity to adapt to changé$atural cajal,
refers taboththequantity and qualitpatural resource stocker exampleland, water, forests,
clean aiupon which peopldepend for their livelihoodS he benefitérom this natural capital
can be direct or indirecnd they arestrongly conneted with property and user regimes.
Mazibuko (2013)notes that rural livelihood strategies are oftgeatly dependenbn the
natural resource base like in this gabe springsOther examples of natural capital include

air quality,land and producdiodiversity, forests, wildlifeywaterand other aquatic resources

Financial capitalaccording to Massud et al (2016) refers tothe financial resources that
individuals use toattain their livelihood outcomes. These are resources in the form of
obtainablestocks accessto monetaryservices savingsand steadyinflows of money for
example, livestocland the related flow ahcome Financial capital also includes things like
credit or debt from both formal andformal organisatios including NGOs, remittances,
pensions and ages Physical capitalencompasseshe basic infrastructure and physical
propertieghatsupportdivelihoods. Infrastructuralso compriseshanges made to the physical
environment thasupportpeople to meet their basiecessitiesand to be more productive
(Searset al. 2016) Physical capital includes devicesnplements and equipmerthat
households require for increasing production in otdearna living. Goodexample include
transportsystems like roads and vehiclesiergy communicationinfrastructure traditional

techhologies housing seed, fertiliser, pesticidewater and anitation systems.

Social capital is defined as the social resources which peepia questof their livelihood

objectives. These sociaésources are established througterfacesthat increase people's

ability to work together, membership of more formalised groups governextbgnisedules

and normsassociation®f trust that facilitatecollaboration reduce transaction costs and can

provide informal safety netéMazibuko, 20B). Social capital includes eithdr he poor 6 s
connections with more influential individuglgertical connections) or witimdividualssimilar

to themselves (horizontal connections). Social cagitgHlybuildsrelations of trust, mutuality

and exhangethat the poor can draw from times of need anteduceghe costs of working

efficiently togetherMechanisms fomvolvementin decisionmakingprocesses andbective
representatiom r e part of a c¢ o nSociahdapityl bas ansntsic vadue capi
becauseespectablsocialrelationsare noimerelya means, buan end in themselveSseguya
et al (2009)added cultural capital to their SLF analysis of farminghownities in Uganda

after observingha households in their study area had dynamic access to capital. For example,
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poorer households tended to have more access to cultural capital and less access to social and

economic cpital than wealthier households.

In the SLF as observed by Massowd d. (2016), theopportunity of following a certain
livelihood strategy is affected by a contexhere susceptibility to shocks, trends and
seasonalitypermits opportunities andlso inducesrestraintson peoplé €hoices. Scoones
(1998) advancedhree broadlivelihood strategies in a rural context which awgricultural
intensification or extensification migration and livelihood diversification. Agricultural
intensification is a strategy where those enacting the livelihood strategy intensify their
production on he existing land basand extensificationncludesan increase in land under
production. Migratiorincludes thendividual, household, or collectivammunitymovingto

new spaces in ordéo improve theirwelfare The third general strategy of digéication is

one where a variety divelihood strategies arselectedand combined to enhance livelihoods.
The vulnerability context and the livelihood assets are in turn also mediated by transforming
structures and processes that influence and govern aspects of access to assets, resources and
activities(Scoones, 1998)Mazibuko (2013pbservedhat from these three aspectsasisets,
vulnerability context and transforming structures and processe$ihdiod strategies are
shapedn order toattaindiverse livelihood outcomes likacome generation, improvement of

well-being, accumulation of assetsminimisation of risks and rural transformation.

Arthur et al.(2016) observd tha the transforming structures and processes such as culture,

laws, and policies in the framework weeassociatedvith the vulnerability context which in
turnimpacts orthe livelihood assets available. Livelihood strategies such as gardenakg,

moulding areinfluenced by various transforming structures and processes such as laws,
policies, and culture which in turn help toproveor decreasani n d i v ias$aisan tiies
community. The institutions, policies, and customs of the transforming structure and processes

in the frameworleithere nhance or hinder peopleds access t
capital (DFID, 1999) The livelihood outcomes in the framework are aceéeas a result of

livelihood strategies and are linked to livelihood assets to indicate howirtiprgve or

increase thenfCarney, 1999)

TheDFID (1999)argueghat in the SLF assets we bothshapedainddamaged as anfeshoot
of trends, shocks, and seasonalitytoé v ul ner abi | i t yconoectionsweitk t . ASs ¢
livelihood strategieslemonstratehat personswith access to a variety of assets usually also

have a widearrayof opportunitiesand capacityto interchangeetweenvarious strategies to
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safeguardheir livelihoodbaseas well agealisepositive livelihood outcomes. They argtiet

the vulnerability contextomprisesshocks, trends, and seasonality of livelihood strategies
which in turn isconnectedo livelihood assets tiflustrate how it impacts on lividood assets

like human capital and natural capital. The vulnerability context in thecBaFacterisethe
external environmenn which societiesoccur Trends, shocks, and seasonality arekine
aspects over which individuadsd communitiebave les®r no controlover. Scoones (1998)
arguedthat thecapabilityof livelihoods torecuperate from stress and shock gigsificantto

obtain sustainable livelihoods. This brings up thelity of the SFL as the conceptual
framework of this research, whiébcuseson livelihood outcomes, assets owned by people in
their pursuit of livelihood strategies such as gardening, tourism and craft making activities, and

thevulnerabilitiesthat theyare exposed to

Arthur et al. (2016) observe that the sustainable livelihoodramework componentsyere
extremelyinterweaved and difficult to understand as standalone concepts. For example
abilities can influence access to assetd assets amorthlesswithout capabilitiesExpertise
information, decisiommaking capacity, good health, satbnfidence andelf-esteemare all
examples ofbilities Whencompetencearesetinto practicethe outcomesareactivitiesthat
permit access to assets liggrings, food|and, clothing, education, social networkswork.
Arthur et al.(2016)maintainthat if assets like springs aaecessibléut theabilitiesnecessary

to utilise themarelimited, thenthe assets becomeorthless, degraded and therefaite not
actuallyqualify to beconsidered as assefsiditionally, anappreciatiorof what an asset or a
capability ishinged uporp e o pihsglisand experiences. What peopiew asan asset is
heavily dependentn the value system of each community individual (Chambersand
Conway, 1991Scoones, 1998Arthur et al.(2016)observe that when caphties and assets

are utilisedin the presentday, in ways that ensure future availability, theostainable
livelihoods areattained Livelihoods aretherefore sustainable when there ipeeservatiorof

both abilitiesand resources. They maintain that, sustainability in itself is not only an end but
also a means to an endhence utilisingassets and capabilitiesparingly produces an

environment conducive for fututeelihood sustainability.

Carney, (1998pbserved that the framewagpkesenteaneanof evaluatinghow organisations,
policies, institutions, cultural nornieelp construct livelihood$y defining who getsiccess to
which kind of asset, and deciding on the kmidivelihood strategiethatwere available and

appealingto individuals or societiesThe significanceof adoptingSLF, according to DFID
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(1999)was that it encouragedsers to make comprehensasd systematiassessmentsf the
elementsthat influenced poverty, from shocks and negativends, poorly functioning
institutions and policies, dimited assets and texaminethe associationsamongstthem.
Krantz, (2001)observed thathe SLF does not take@ sectoralassessmerf poverty, but
attemptsto mergethe influencemade ly all the sectors to the accruatocks of assets upon
which persondap D sustain their livelihoods. Ttgoal is to remove the pi@nceived ideas
aroundprecisely whatpeoplepursueand howthey are likely to reactheiraims, and to build
an accurateand dynant depictionof how differentsetsof societyfunction in the context of
their environmen(DFID, 1999)

3.5 Critiques

In asmuch as thé&LF is comprehensivand makes significant issues difficult to oversee, it
has got its own set of weaknesses that the user must take cognisadlaekodnd Carney
(2008)argue thatf the SLF isusedmechanically or uncritically, it malgad to dundamental
weakness of hampering criticaeinquiry and examinationto aspectsthat are not n the
framework. Cahn (2002)arguesthat the frameworkoversimplifies complex reality by
portraying the connectionsamongstthe different factors anddepicting the reality and
complexity of a livelihood system in a simple atwherent wayThis oversimplificationin
the endmay lead someone toissthe relativesignificanceof some factors andssociations

amongthesefactors.

Massoucet al.(2016)argued that the SLF was too micro or household basédoes nohelp
muchin appreciatinghe connectiondetween local and suplacal institutions or policies and
waysto relatethis to policy.It has also been criticised for failing to consider the impacts of
war, violenceand sexrelations andjiving too much significanceto financial andphysical
assetgCollinson,2002) The SLF assumehatlivelihood matters are giically neutralwhich

in reality contrastsharplywith theessentiaftole that powemequitiesperform in influencing
poverty (Ashleyand Carney, 1999) andusceptibilityto catastrophesAs observed byCarr
(2013) the livelihood approaches thatevelopedin the late 1990s originated from an
unspecifiedand largely uninterrogatedssumption that livelihoods wespredominantlyabout

theupkeepandenhancemendf the material conditions of life.
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As arguedby Cahn(2002) t he SLF is Ot oo c ooomplexana ang d
perspective thatlesiresto comprehendomething agxtensiveas how peopl@reservetheir
livelihoods has to deal witbomplicated questions. The SLF giveadequate scope in trying
to apprecipeopl eds | i v e oo lwalhthadinvestigatemurais priraarily
under st and p e oforeasieninglto assitenmtddevelap $hisimeans that the
SLF is stillvaluable in highlighting theonceptuapicture on waysivelihoodsare shaped but

needs to be used criticalys a livelihood researchstrument

Krantz (2001)argues that livelihoodxaminatiorusing the SLRrequentlyends up doing too
little dueto its attemptsto do too muchKrantz (2001)maintains thatt tries to illustratehe
vulnerability context and the policies, institutions amdgesses that shape livelihoadsdin
the end, it just givessuperficialdescriptiorof how thoseaspectfiavemouldedhe livelihoods
of different peopleVan Dillen (2003)makes a sweepirdjsapprovabf the SLF as seeking to
capture thehuge complexity of development problems at tleperse of focus, depth, and
analytical clarity. Arce (2003)argues thathe SLFtends to ye more emphasis on explaining
the boxes in thetamework diagram at the experdeslucidatingthe arrowsandconnections
hence it givesonly fuzzy relationshipsbetween capitals, resources and social actors. This
underlinesits commoninclination of emphasis on material assetischnical and economic
factors,underestimatinghe significanceof institutions. Ageneral technical and depoliticised
portrayal of what people do to eaariving, as in the SLFis barely asatisfactoryfoundation
forundes t a n di n gimifaterms pnid gasEects and for analysitgw best livelihoods

can besustainedLautze andRavenRoberts, 2003)

It has also been argued that the framewsnkat analytical about contradictagrms such as
vulnerability, transformation and sustainabiligArce, 2003) The SLFhas thelimitation of
outliningwhat assets entafior exampleif political powemustbe counted as part of the assets
(Smith, 2004)Furthermore, aBavieset al.(2008)highlighted that the framework servexbre
the agendas ajdutsideinterests such asthe donor community and not those of the pdores
sectonsof local societiesScoones (2009)ighlightedthat hisworrieswith the SLF wee due

to its incapacity to address maescale globalprocesses and their impagh livelihood
concernsat the local level. Heargues that ifivelihood opinions like from the SLF fail to
contribute to theargerscalediscussiongbout globalisatiorthenthat space can bmccupied

by macroeconomic scholars who gagticularlyunderinformed on local levetomplexities.
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The SLF is frequentlanticipatedto be used to explain livelihoodsutas argued b¥rantz
(2001) thisis both animpractical expectation of amgsearctwork and amisinterpretation of
the functions oframeworls. No single researchugdy can include everything thist covered

by theSLF, and it is not the dutgf the framework to set andarify research questions. A
frameworkonly sets out theotential areas thamightimpacton thethemebeinginvestigated
(livelihoods) and itoffers ways of approachingelectedresearch questions. The research
guestions must beelected by the researcheaccording to the focus of the study and not
through the SLFThe SLF isalso not a blueprint on rural livelihood development or poverty
alleviation but ratheran analytical framework whicktrivesto guide therationale behind

development planning and interventig@coones1998)

3.6How the SLF informed the study

An analysis of the impact of spring utilisation on rural livelihoodthe Save Catchmenvas
done by adptingthe SLF as the conceptual piveheSLF informed the study in several ways.
Firstly, the framework advocates fopllecting andpatchingtogether data from a variety of
sources in an integrated, interdisciplinary approach that draws upon both quantitative and
gualitative data collection and analystols The study thereforealso adopted the mixed
methods approachs informed by the SLkn the collection and analysis of data from various
sources on the utilisation, conservation and institutional framewgwiding spring wetland
management otihe Save Catchmerand their imact on the sustainability of rural livelihoods.
Such aconsolidatedapproachto the analysis of liveliho&lprovided a moredetailedand
convincing analysis thawhat any single methodould accomplishSerrat (2017) observed
peopleto respond differentlytfo quantitatve and qualitativedatg for example statistics is
necessaryo convince some audiences, while otteeunimpressed by numberBheseaelate
more to indepth and contextual informatiaollectedusing qualitativenethods Triangulation
andcrosschecks on the resultem different methods camcreaseconfidence in the overall
study. Use of quantitativend qualitative methods providedricher base for analysis, where

data from each method helpto interpret the other.

In addition toinforming theresearch desigithe phase®f the SLFguidedthe organisation of
the investigationinto subthemes thaguided the collection andexaminationof information

The framework invoked the researcher to think holisticafig dynamicallyabout the study
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problem and all possible factors that mighvecontributel to the understanding of howral
communities of theSave Catchmenhave constructed theilivelihoods around spring

utilisation.

The SLF recognes people themselveshether poor or not, as actors with assets and
capabilities who act isearchof their own livelihood goalsiotas passive victims or recipients

of goverment policies andutsideaid. This then informed the research to adopt the household
as the unit of study in the research. The research sought to understanthénmdgividual
householdsvithin a community utilised springs to support their livelihood strategiaite
conserving them for the futyram an environmentvith diverse institutions ahvulnerability
context. The SLF helped to determine hadividual actiors on springs help tonderstand the
overall pattern of spring utilisation and managenetiie Save CatchmentDuringliterature
review anddiscussion of the resultfe SLFprovided scope and focus by pointing towards
issues that werelevanto the study and neededdepth analysidt therefore made important
issues difficult to overlookThe stages and linkages between different components of the SLF
provided the reseen with the discussiopointsthat helped tainravel themeaning of the
observedesults.

In designing thestudy, the researchadentifiedimportantap e ct s of peotpdt eds | i
were not explicitly captured in theSLF but were deemed verysignificant to explaining

h o u s e lWexibiahgosutilise spring, otherchoicesthey mae and consequent livelihood
outcomes.The SLF was then adopted to inform the studjuding the missing but important
componentsThe addition of culture as a standal@ssetvas done to the pentagon of assets

in the SLF that was used in the study because springs in the study area were recognised as part
of the cultural landscape and culture played a significant role in thessaaod management

Culture which includes things like beliefsjdentity, festivals languagetraditionsand sacred

sites can detect howihgs have been done in the past, the relationship of cepamy uses

or practices to ancestors, or their impoda in festivals can influenaghetherpeople adopt
sustainablevays of utilising them or the extent to whittey valuehem These cultural assets

or factors may not have direct economic value but are centrallyimgport i n peopl ed

choicesand weltbeing.

Also not implicitly shown in theSLF but considered in the reseamhasthe conceptof power
and powerrelations These includeintrah ous ehol d power relations

empower ment and the ext easwelmsifdsriseardacimecanof won
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have asignificantinfluence on livelihoodsupported by springghe SLFconveys a neutral
appro&h to power issues whiatontrasts with theentralrole that power imbalances play in

influencinglivelihoods andpoverty.

The SLF did not clearly guidethe researddr into incorporatinghe significanceof historical
factorsthough they could be implied from the shocks, trends and seasonality in the framework
For example, Wwere people have had a history of probdewith outsideinterferencesor
colonialism, these factorscan influence theirresponseto interventionsor utilisation of
particular resource3.he impactof political capital was also considered in the stalllgough

it is silentwithin the SLF. The political capital can include, citizenship, enfranchisement and
membershipo political parties which can be keypmocuremenbr operationalising rights over
other livelihood assets.The above critiquesvere addressed by including these additional
conceptgo the SLF whenevdaheywererelevantto the study Thus, use of th&LF did not

have to be limitindput it wassimply notadequat®n its own for pointing to all possible factors

pertinentto the study.

3.7 Chaptersummary

The chapter discussed the sustainable liveliho@iadwork as the conceptual framework

which the research was hingédhe chaptealso noted that quite a numladiivelihood studies
hadadopted and applied the SLF approach together with key international organisations such
astheDFID, United NationsCARE and the OECD. The SLF was observed to have risen as a
consequence of debates, consultations and discussions on sustimetibteods, poverty
reductionand assets. These delsdtgenled to a conclusiothat poverty and its influencing
factors needdto be considered as muttimensional and also contespecific. The SLF was
observed as having five key componemgessary to understand livelihood dynamibsch

were the vulnerability context, livelihood assets, transforming structures and processes,

livelihood strategies and livelihood outcomes

The chapter also gave a critique of the SLF. This included thth&dgf it is used uncritically

it could leadto theomissionof important aspectahich arenot part of the frameworkut
having significant impact on livelihoods It was also observed to be too mitrased and
having little appreciatiorof how suprdocal factors and policies can impact on local

livelihoods. The SLF was also noted to make an assumption that livelihood activities were
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politically neutral yet it is observable in reality that power inequalities in communities

influence who gains accessdssets and livelihood options.

Finally, the chapter highlighted how the SLF was adopted in the study as the conceptual pivot.
Firstly, the components of the framework informed the methodology that was used in the study
to collect and analyse the data on livelihoods from the study area,, llemeeixed method
approach was found to be appropridtle interconnected categories in the Sélch asthe
vulnerability complex, livelihood assets, transforming structures and livelihood outcomes were
alsoused as suthemes to guide the collection of relevant literature, presentation, analysis and
discussion of results in the research. Bid- was also modified Yo making additions of
missing components that were deemed necessary to understand livelihoods in the study area
Additionsincluded issues to do with power relations in the communities (including gender),
historical anctultural factordhaving an impact on livelihoods.
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CHAPTER 4 : STUDY AREA

4.0 Introduction

The chapter givea detailedorientation of the study area which is tBave Catchmen
Zimbabwe The catchment isituated insouth-eastern ZimbabweThe clapter describes the
study areas in terms of its physical and anthropogenic characteristitsaludjustifieswhy

it was selectedfor the study. The details of communities that were selected fdepth
guestionnaire surveys are also given in the @rapt

4.1 Study Area

In Zimbabwe water resourcesncluding both surface and groundwatare managed by
catchments. Each catchment area is understigervisionof a catchment council that
comprisesthe chairpersons and vichairpersons of lathe subcatchment counglin a
catchment areéGumbo, 2006)Catchment Councils are statutory bodlest wereenactedas
forafor all interestedtakeholders to consult ajaintly manage water resourcesaofatchment
area.Dermanet al. (2007) observe the catchmenbordersto transcend internal political
boundariessuchas,provincial am districtborders as they wee demarcatedisingthe major
river systemshence operationare not handicapped by political interferencéhe Save
Catchments one of the seven catchmemea formulated byZ i mb a BMaterdst (1998)
The othercreated catchment arease Mazowe, Manyame, Runde, Umzingwane, Gwayi and
Sanyati catchments. TI8ave Catcimentis located between latitude °8 21°S and longitude
3(PE-33°E and occupies thouth-Easterrpars of Zimbabwe stretchingn area 048 925kn.
Figure 4.1 shows the location of tBave Catchmenh Zimbabwe. TheSave Riverand its
tributaries form the largest river system insideZohbabwe The river has its source the
high veld of Zimbabwegflows in a soutkeasterlydirection enterdMlozambiquehen flowsinto

the Indian Oceammaking ita river ofinternationakignificance
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Figure 4.1 Save Catchment

Van der Zaagt al.(2001)arguedthe Save Catchmertb be a physicahydrogeologicatpace

in which availablewaterresources are related aindsome waynterconnectedhenceit exists

as a tangible entity. Thegostulatehat thedeclaratiorandenactmenof the new Water Aabf
1998 whichformedthe Save Catchmer@ouncil, meantto pdicy makers andvateractorsthat
the Save Catchmentow existedinstitutionally. The catchment exists institutionally because
an entity was created with a legal mandate to manage the water resources of the Save
Catchment. However, withinthe Save Catchmentmany more realities alsoccurin the
cultural,socid, geological political, geographical and economic spheaad these realities are
extremelyvariedandsometimedragmened. TheSave Catchmerdrea has a wide variety of
water uses and useihe catchment area covers potionthefthree provinces ®ashonaland
East, Manicalandind Masvingo. There are seven waichments that fall under ti#ave

Catchmentvhich areLower Save, Upper Sav®lacheke, Pungwddudzi, DevureandOdzi.

Although there are seven catchments in Zimballreugh which water resourcese
managed, th&ave Catchmentvas chosen as the study area becaigsa large extentit
characterises mostf Zi mb a b-ecendrsic asdoenviranmental problems. T3eve

Catchments typically subtropical with one raity seasonNovember to March) that is often
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interruptedby mid-season droughts whicimpact on crop production, resulting n poor
harvests.Mambo and Archer (2007)observedthat most of the48 925kn? of the Save
Catchmentconstituted predominantly of natural agreecological zones Ill, IV and V which
are characterised by errat@infall andmostly sandy granitderived soilghat are mostlyf
poor quality.However, small portions within the catchmanbund the Eastern Highlands are
classified asbeing in agreecological region 1According to the Zimbabwe natural agro
ecological zonationderived byVincent and Thomas (196Q) agroecologicalzone 1is
categoriseas the most productive, witippermostainfall amounts and deep fertile soi@n
the other handagroecological zone 5 has the lowest agricultural potentiateiving a
combination of the least reliable alodvest amounts of rainfall and also containpagpr soils.
Natural Region 3pecifically receives annualmounts ofrainfall between 500nm and 700
mmand is subject tepisodicseasonal droughtextendednid-season dry spells dunreliable
onsetof therainfall season. Agriculturally, it i& semiintensive farming zonashere maize
and droughtesistant cropssuch ascotton and sorghum ar@propriateand irrigation is
necessarfor other crop production. Rainfalmountdetween 450nmand600mm perannum
are receiveth Natural Regiord, which ismostlysuitable for cattle ranching amdry uncertain
for rain fedfarming. Droughtolerantcrops such asmillet and sorghum castill be grown
and the region is less endowed with water resources. Similarly, Natural Region V is less
endowed with water resources. Rainfalugiallyless than 45@m per annum angenerally
erratic. The zone isainly designateds beingoo dry forsuccessfutrop production without

irrigation butappropriatefor cattle ranching and wildlife.

Closeto halfofZi mbabweds 12.5 mil | i oeastlipasirooptheeoumtry s o
dominated by the Save and Runde catchm@mtsstat, 2013) The future of these peopdad
livelihoods areseverely threatened igducedagricultural performance andnddegradation
manifestingtself through mainly desertificatiorspil erosion, and siltatioof water resources

As observedby the Institute of Hydrology (1995and Mambo and Archer (2007)the Save
Catchmentis one ofthe most degraded of Zimbabwe's catchments and has beecukef
considerableredevelopment planningfforts The catchment is also dtey national
significanceto the gricultural development of Zimbabww®ith hugeareas of economically
significantirrigation schemes in Chisumbanfae middle Savand TangandgMambo and
Archer, 2007) Important small holder irrigation schemes in the catchment incleleure,

NyanyadziMutema and Mutambara.
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The Save Catchmens alsopredominantly communal covering 40% of the catchment which
is made upf mostlysubsistence or peasant farmaithough three tenure systealsooccur
within the catchmentThese tenure systerass resettlement schemes and freeholds for small,
medium to &rge scale commercial farming. The catchniastan estiated population density

of 40 to 70 persons per Krdepending on the specific ward and population growth has been
cited as a factor contributing to the deterioration of the environment in the cat¢dimesiat,
2013) Human and animal populatiossirpasshe carrying capacityn many place®f the
communal areasnd environmental degradation is n@axtensive(Campbell, et al1989
Stocking, 199% The upper parts of the catchment atbaracterised bythe extensive
occurrenceof wetlands which provide aextrapotential agriculturaproduction(Mamboand
Archer, 2007)

Drought is also a recurrent phenomenon in the catchment, atitleast a paion of the
catchment experiencinigg even during years of good rainBolding (1999)highlightedtha
droughts werenow occurring more frequently during the last 20 years inShee Catchment
and expectthistrendto continue into the futur&/an der Zaag (2001ybserve adeteriorating
crisis n theSave Catchmenidf a fast growing population, reduced availability of water and
reduced food productioff he capacityof food productiorin the catchment has bepressed

to the limit resultingn increased farmingf fragile soils, waterscapes and loss of soil quality.
The frequenmidseasoniroughts havalso heightened the situation, such thagn in the years
of favourable rainfall mostof the rural households we failing to producesufficient food.
This hasresulted in rural communities in the catchmbeing even keener to enter into a
prodwctive engagement with theaterscapes, thus increasitige competition over réable

water sources

Land degradation in th8ave Catchmens widespread and severe, especially in communal
areas, which arecharacterised by devegetated landscapes, poor quality pasture and soll
infertility. Stocking(1996)observed that degradan was mostly manifested in the catchment

as gullies thahaverendeed huge expanse®f land practically unusable, threatening water
supply quantity and qualityVhitlow (1990)observed that soil erosion was prevalent in all of
Zi mb ab w eéokgical ganes, butasmoreevidentin zones lll, IV and V. The severity

of land degradation in th®ave Catchmeritas in the pasittracted the attention of more than
fifteen organisations, including government departments, local community groups, non

governmental organisations, the vate sector and research orgatigns (IUCN-ROSA,
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1996) Attracting this amount of attention from this diversified groupactors implies the
seriousness of the probhs and the urgency with which land degradatieeded to be dealt
with. Land degradation within a communal setup is a form of loss that magnifies poverty levels
since most household rely on the land for their livelihodigwithstandingtheir significant
achievemer#t in initiating interventions toreduce landdegradation, thee intervening
organisations did not perforta expectation. This was duefoorcoordination and piecerak
approacksto the applicatiorof interventions which led to unnecessdgplication of effort,
disorganisatiorand competion amongstthe actors. The mitigatioapproachesised by the
organisations did not tak@gnisance of the different land tenure regimghkin the catchment,
thus impacting orthe success of sonisterventionprojects(Institute of Hydrology, 1995)
This uncoordinated response to thad degradation problem was observedNMgmbo and
Archer (2007)to beindicative of a fragile foundationupon which poliees and actions for
managing natal capitalin the catchment we premised. These problems inclddienited
trustworthyevidencendicatingthe actual and potential land degradatioross the catchment,
weak institutional frameworks that perpate uncoordinated responses wonitoring and
impact assessment andabsenc®f suitable interventions appropriate for the catchment.

Water access ithecommunal areas of thifeave Catchmemwasobservedn literatureto be
heavily influenced by the soceconomichistory of the communityith Manzungu (1999)
arguingthe access and utilisation witerto be a function of previousiterventions Some of
these interventions dateckto as far agzhe 1930s, when the colonial authorities forced the
establishment of contour ridges in fieldlscommunal landstheintentional etablishment of
terraces at som@aces andhe totalremoval of trees from arable land upon recommendation
of the ayricultural extesion agenciedPast interventions also includiée creatiorof areas for
exclusive commercial farming and teebsequentreationof communal landsin the 1990s
large fenced private game parks wemeatedby merging numerouscommercial farms
constituting what is now called the Save Valley Conservancy. tHeneatural environment is
beingshaped foexclusiveuse by touristsbut more recentlythere has been invasion of these
lands by peoplseeking land. Bspiteseriouslegal backup,deploymentof severaltechnical
and financial resources to monitor aasbessnanagemerand usef water(including spring
water), the esultantstate orchestratetesourcemanagement regimelsave proven to be
ineffective in the commun&hnd setupBolding (1999) observedhat enforcemerttas proven

to bedifficult, because the interventionsstigatedby the state lackelégality and acceptance

in the local communitiesIn reaction counterdiscourses were creatbdnging about the birth
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of various informalesourcenanagement systems thatestionedhe legalityof the command

and control systertiat was in place leading to further land degradation iS#ve Catchment

4.2 Contrasts in theSave Catchment

MamboandArcher (2007)bserve the Save Catchmenh Zimbabwe to be a catchment of
severecontrastsn many sphered'he lush and coel higher parts of the catchment that have
a montanescosystem, and found at altitudes that are more th@@ ghetres above sea level
are sharply contrastedo the unproductive water stresse@nd hoter lower parts of the
catchmentwith miombowoodland ecosystems, found the Save valley loweld of less than
500 metres above sea levBblding (1999) observedhatthe highprecipitationareason the
windward EasternHighlandsare contrasted to thery, semiarid and leeward sectioribat

receive less than 500mm/yedrprecipitationon averageavith high inter seasonal fluctuatians

Urban settlements like Mutare, Chipinge Rusape and Chimananarsiet againstnspoiled
parks whid are either state owngltke the Chimanimani and Gonarezhou national padts
privately owned such as the Savalley Conservancy anthe Malilangwe Trust which are a
joint venturebetweena number of commercial farmewho merged their farms to create a
huge animal kingdonmManzungu (1999pbservedhe exoticpine and wattléree plantations

in the Chipinge and Chimanimamiountains othe Eastern Highlands contrassharplywith
theextensivesugarcane plantatiofsundin the lowveld aroun@€hipangayiChisumbanje and

Middle Save, whicharegrown under irrigation

The commercial farming areas which are well maddgek strikingly muchbetter and have
less land degradation when compared to hbkavily degraded and mostly overpopulated
communalareas. Soci@conomically, populationbving underthe poverty datum lingvith
limited livelihood assetsand livelihood options,and ittle access to basiamenities are
contraste@gainstvealthycommerciafarmers withnearlyeverything in theicourtyard These
disparities within theSave Catchmenwere highlightedby van der Zaag (2001p co-exist
within the same physical space, hence ¢caechmentknits togetherdifferent water users
through thehydrological cyclemaking the actorinterdependent, witlkomebody'sctiors

predicatingupon another's, sometimes hundreds of kilometres downstream.
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4.3 Geology of theéSave Catchment

It is a wellestablished fact that the structure, form gk of areas underlying geologlays

the most significantole in the distribution and occurrence of groundwgfeishnamurthyand
Srinivas,1995) Geology controls groundwater accumulation, storage and movement by
influencing effective porosity of the underlyingak (Ozdemr, 2011) Figure 4.2 shows the
geological map of th&ave Catchmergxtracted from the geological map of Zimbabwe from

t he Sur veyoffice @88)eAsashow m figlre 4.2 the geologpf the Save
Catchmentis dominated by the crystalline basement syethich are intrusives of mainly
granite of different ages, gneiss, dolerite and gabbro which are largely of secondary
permeability. The southern easterntparf the catchmenhowever,contain large portionsf

karoo sediments, alluviumbmestone and shale that arainly of primary permeability and

can support high yielding ground water aquifers.

stz orthoguarzies & phyllites
other high grade sediments
complex

ts & felsic metavolcanics

25 50 100 Kilometers

Figure 4.2 Geology of theSave Catchment
SourceResearch GIS database data
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As shown in figure 4.2hiePrecambrian older gneiss forruais occupy almost 32 853 Krof
the total surface area of the catchmemdking them the overridingeological attribute of the

catchment.
4.4 Groundwater Characteristics

The Institute of Hydrology (1995pstimatedthe average groundwater recharge in $ase
Catchmentto characteristicallyrange between 20-20% of total rainfall receivedwhich
translates to betweefbmm-150mm of which up to 40mm may contribute to runoff from the
catchment. The catchmentn®ostly of low groundwater yield because it is underlain mostly

by graniticrock formationsthatare generally shallow and of secondpeymeability. Aquifers

in these formations are found within the weathered regolith and realise limited yields that range
between 10 to 50 #fday. Groundwater outpuian be as high as 50 to 106/day in those
limited placeswith deep weathering. Due toetbe limited yields, groundwater development in
theSave Catchmeititas mostly been for domestic water supply in both large scale commercial
farming areas and communal areas. The rural water supply and sanitation programmes in
communal areas of tigave Catiementare mainly based on the development of hand pump
boreholes and large diameter wells.

However, the loweBaveValley contains an alluvial plain that is about 20 km wide and 60 km
long. This alluvium comprigeinterbedded silt, clay and sand intercalcated with gravel and
scree near the escarpments indbatheasern parts of the catchmerithe alluvial plain is of

the giocene age and has a maximum depth of 70m an&adkie Riveruns straight through
this aluvial plain as a braided river chanreeid sand deposits within it are arkogich in
feldspaj with a depth of about 15nHydraulics Research Statiod983) Investigations
undertaken over the last 50 years habh®wn the existenceof substantialquantitiesof
groundwater within this formatiaatis observeds one of theiggestaquifersin Zimbabwe.
Groundwater yieldi this formation argreatlyvariable but yields greater than 7 00&aday

can be obtained. Up to twentyne boreholes have been drilled at the Middle Save Irrigation
Scheme, fourteen of which aoperational and realise yiel@i®tween 60 to 70 litres/second
and have a depth of about 60m. These borel@ees capacity tgupport irrigation during

drought periodginstitute of Hydrology, 1995)
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4.5Vegetation Cover

MamboandArcher (2007)bserve the separation of the natural from the maadeimpacts

on vegetation to bdifficult in the Save Catchmengiven that vegetion change and soil
erosion wee part of ecosystem chargyearticularlyin the more resilient savannah ecosystems.

In its unmodified form, vegetation of tli&ave consisted principally aiiombowoodland on
gneisderived soils. This vegetation community has the deciduousiu#®snadiaglobiflora

and Brachystegia boehmias cedominants, which constituted about 60 per cent of the
catchmentarea. About 20 per cent of the catchment is also characterised by land which
supported, and to a large extent still supportsCa@dophospermum mopane&oodland
community. This community is usuallgonfined to drainage lines where there is an
accumulation of sodiumich bases and clays translocated frorslgpe soilshence such areas

are prone to erosion. Other climsggetationcommunities are also representgithin the
catchment, but of these remaining groups no single community occupies more than 5 per cent
of the total area. These communities aBeachystegia glaucescensommunity, Kirkia
acuminata community, Combretum apidatum - Acacia nigrescencommunity and an
evergreen riverine community of varying species composition. Plantations of sugarcane, tea
and wood tree species also dominate sestdrthe catchmenparticularlyin Chimanimani

and Chipinge.

4.6 Questionnairesurvey stes

Two communities within theSave Catchmentvere chosenfor in-depth studies These
communities weein the Nyanyadzi wards 5, 6 and 8Gfimanimani Districand communities
aroundMaturure wards 13, 1and 20 in Bikitadistrict Villagesstudied include Nyanyadzi,
Hotsprings, Maturure, Chikuku and MupamaonBeure 4.3shows the wards in which
guestionnaire surveys were administered. The selected study sites are representasué-of the
humid sections ahe Save Catchmeim terms of climate, land use, livelihoods and population
density.
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Figure 4.3: Questionnaire survey sites

The study communities are located within the sand parts of the catchment that are
predominantly communal where subsistence agriculture im#ie source of livelihoods for
the rural populates. There are also perennial shortages of surface water in thesherlaees
springs sometimes become the only source of water for the rural communities. Shocks from
droughts and floods are also common in these areas. In Nyanyawia of the springs are
hotsprings whichare of paramount cultural, mystical and historicayrsficance to the
surrounding communitiesnd also attract tourists to the area. In the Maturure commsoite
springs like those in ward 15 of the Bikita districare being harnessed by the local
communities and are a source of livelihood for overhé2iseholds. The population of
Chimanimani Districivhere theNyanyadzicommunity is found is 134 940 of which 48% are
male and 52% are female with a rate of natural increds22%. On the other handhe
population ofBikita District where the Maturure ammunity is found is 162 356 of which
45.5% are male and 54.5% are female with a rate of natural increase qZingat, 2013)

The study sites have a mixture of hot and cold springs. The Nyanyadzi area has two hotsprings
and the rest were cold springs. Savhthe springs in the study area pggmanenand produce
very high flow rategshroughout the yeahat are capable of suppiag diversifiedfunctions.
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The largest springs the study area are mainly foumdthe Maturure andHotspringsareas
Most of the studied springs however were snsal§sonaand vulnerable to degradation if not

properly managed with some drying upidgrdrought years and during dry seasons.

4.7 Chapter summary

The chapter gave an-aepth description of the study amshich is theSave Catchmeribund
on the south eastern parts@mbabwe.It was observed that tifgave Catchmentike other
catchments in Zimbabwevas demarcated usinthe major river systerandthe boundaries
transcendd political administrative borders of provinces and districts. $aee Catchment
was noted to exist both physically and institutionally. Physicallyoccurred as a
hydrogeological gace in whichboth surface and groumter resourcesbtainablewere
interconnectethrough theSave Riveland its network of tributarie¥he Save Catchmentwas
chosen as the study area because to a large extigpified mo s t of Zi mbabwe 6
economic and environmental problenithe catchmentwas noted to bene of the most
degraded of Zimbabwe's catchments andrbesived a ansiderablemount ofrehabilitation
attempts from various organisatioi$ie Save Catchmenwas observed to bgredominantly
made up otommunallands that cover up t40% of the catchmerarea. The livelihoods of
communal areas of thigave Catchmentvhich are made up of mbgtsubsistence or peasant
farmerswere the focus of this study. It was also noted that other land tenure systestatéke
ownership andreehold tenure also existed in the study area.

The study area was alsbservedo be acatchmentof contrasts on mgy fronts, fromthe
precipitation and temperatures received, to the altémddanduse patterns, poverty levels and
water availability.The geologyof the Save Catchmemwas observed to bdominated by the
crystalline basement rocksiich agyranite of different ages, gneiss, dolerite and gabkire
Precambrian older gneiss fornwats were noted tde the overriding hydrageological
characteristiof the catchmentMost of the catchment was also seen to be of poor groundwater
potential ecawseof the dominance of the basememtk formations that are generally shallow
and of secondary permeability. its unmodified form, vegetatian the Save Catchmemas
seen to consist of mostimiombowoodland. This vegetation community is composethef
deciduous treedulbernadia globifloraand Brachystegia boehmias co-dominants, which
constituteabout 60 per cent of the catchment afe@o communities of th&ave Catchment
were selected for wdepth studyThese communities were the Nyanyadziwards 5, 6 and 8
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of Chimanimani Districtand communities centred around Maturure wards 13, 15 and 20 in
Bikita district. The study communities are located within the sard parts of the catchment

that are predominantly communal
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CHAPTER 5 : METHODOLOGY

5.0Introduction

The purpose of this chapter is to present the overall research design, methodological
approaches and specific methods that were employed to achieve the objectives of this
investigation. Further, the chap&xaminesnethodsthat were used irhe studyduringdata
collection analysisand presentationlhe research agted the socitydrdogical approach
which subscribes to the principles of both the qualitative and quantitative research paradigms.
Questionnaire surveys, -thepth interviews ahdirect observations were uséu the study
duringthe data collection processofd qualitative and quantitative data analysis soeére
employedn the research with the results presented in the form of graphs, tables, pictures, maps

and written text.

5.1 Researcldesign
LeedyandOrmrod(2010)highlightedthat essentiallyin every subject area, our knowledge is

imperfectand problems are waiting to legplained We thereforeneed toaddress theegaps

in our understanding ofhose unresolved problems by asking valtg questions and then
seelkng responseshrough systematiresearch.Researchas arguedy Neuman (200Q)is a
methodicabrocedureof gatheringdata and information in order to increase our understanding
of aphenomenomvhich weare interesteth, with the goal of transformingesearch questien

into a testing project

According toNemukula (2014)aresearch desigean be defined abe practical wayn which
an investigations conducted and symbolisesa methodologicakndeavouthat is adoptetb
produceevidencean orderto answer the researgiuestiors. The chosenesearch methods must
be capableof answeringhe research questiofmmulated to guid¢he study Neuman (2000)
observeda research desigon be a framewark of studythat is adopted to guide tlyathering
and analysi®f data. tis a blueprint that is followed ithe implementatiorof a study. A
researcher mustdoptresearchapproacheshat are mosappropriatefor the investigation at
handand also, the researapproachemust be compatible with the resealatation(Bryman
2004)
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Research methodology issahemehrough which a researcher is ablegtaher examineand
interpretthe collecteddata in order taaccomplishthe researclgoalsand objectives. This
scheme must also be observed asamework of procedures thatan be used by other
researchergloing similar work (Nkatini, 2005) According to Neuman (200Q)research
methodscan e classified intawo broadcategoriesvhich arequantitative and qualitative
research method8othapproachesary in their orientation and adogifferentproceduresn
gathering relevant data for their purposes, but theyatsosupplemenbne anothem some

instances

A gquantitative approach to researofostly emphasise®n data measureable terms of
numbers anéventghat can bexaminedstatistically. It ggantifies the problem by formulating
statisticalandquantifiable data to generdtectsand umavel patterns irthe fieldas well as to
generalie the outcomesto a bigger sample population(Bryman, 2004) Quantitative
investigatorsncline moreto issues of researcesign, measurement and sangdkection due
to their deductivaeasoning that givesmphass on detailed planning prior to data collection
and analysigNeurman, 2000) Quantitative research approactsegscribe to the tenets of
positivism which adopts the view that reseamulistembraceechnicalmethods whiclentail
the rigorous examinationof numerical data that takes the formspétisticalmeasurements
(Atkinson and Hammersley, 1994)In quantitative researcboundnesss measuredby the
extent to which the studgallymeasures what it wanvisionedo measure andependability
onwhether the study can be replicated by other researchers in theisamestancéBryman,
2004).

In contrast, a qualitative approach to research is not interested in numerical data that can be
used for statistical analysiseuman (2000highlightedthat qualitativenvestigator@are more
concerned abowuestionsof richness, texture and feeling of raw data because their inductive
approachunderscoregleveloping insight and generaltgon out of the collectedata It
subscribes to constructivism associated with #ssembly analysis, interpretation and
presentation of narrative data. Itasento beprimarily appropriatefor attainingan indepth
understanding diundamentakxplanations and motivations in order to provirggghts into

thebackgroundf a given poblem(TeddlieandTashakkori, 2009)

LeedyandOrmrod (2010pbserve that qualitative data maydmheredhrough operended
qguestionstypically including views of participants on a certainsubject,explanations for

observed behaviowndexplanation®f certainprocessesractices omsightswith which the
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investigatoris notacquainted toA quantitativeresearcher tersdo dependmore profoundly
on deductive reasoningtartingwith certain premises and then drawing logical conclusions

from them whereas qualitative researchers msigmificantuse of inductive reasoning.

The studyadopted the socibydrological approach in the analys$ the researchproblem.
The sociehydrological approach, as noted ¥ggel et al.(2015) is mainly informed by the
mixed methods approach which involves the use of both qualitative andtagisatesearch
techniques. Thismixed methods approach was used with a mainly quantitative and

supplementary qualitative data collection strategy.

5.2 Methods

5.2.1 Questionnaire survey

The researchused the qustionnaire survey which involvedhe use of standaraid
guestionnaires to collect data abdividualsand theirinterests, opinionandactionsin a
systematic manner. The qtiesnaire survey methoas observethy Bhattacherjee (2012)

can be used for descriptive, exploratory, or explanatory research. The method was chosen
because it is best suited for studies that have individual people and households as the unit of
analysis. Questionnaire surveys are alsmatstandingmethod forevduating an extensive

variety of unobservabldata, such as individupteferencesgharactersattitudes, beliefs or

factual information. Questionnaire surveys pssfectly appropriatefor remotelygathering
dataabout a population that is tdxg to obseve directly. Due to their unobtrusive nature and

the flexibility to answerat oneds convenience, guestionnai
participants They also allow comparativexamination of population subgroygfer example

within group and between group analyses.

Malhotraet al.(2006) noted questionnaire surveys to have some unisjugrtcomings. They

were vulnerable to numerolsasessuch associal desirability bias whengarticipants have

a tendencyto avoid undesirableopinions orhumiliating remarksabout themselvesheir

families or friends. Thigproducesa predispositioramongsparticipantst cs pd n t he tr ut
an effortto depictthemselves in a socially acceptalbdshionwhich damageshe validity of

responsg gained from questionnairesurvey investigation Recall biashappenswhen

participants may notsufficiently recollecttheir own motivations oactionsor perhaps their
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recollectionof suchoccasionsgmay havechangedseveral times over timdéience ndonger

retrievable. Other biases inclyd®nresponse bias and sampling bias.

5.3 Target population

The target populatiorof the researchvere the rural communitiesn the Save Catchment
Specifically, the research targeted two places within$age Catchmerfor in-depth studies
which were; communitiesaroundNyanyadziin wards 5, 6 and 8 dZhimanimani Districand
communities centred on Maturure wards 13, 1520nhdf Bikita district.This target population
comprisedordinary rural householdsentred on the household head but other members of the
household utilising springs could make a contributiiey informants like community
leaders, environmental managensl @aommunity based organisationsre also the target of

in-depth interviews
5.4 Unit of study

In this research, households were adopted as the priomairyof study. Households that
interacted withspringsin an endeavour to suppdtteir livelihoodswere used as the study
population to solicitnformationon utilisation and managementtb&springsor other relevant
guestions to answer the research objectiVhe overall pattern of spring utilisation and rural
livelihoodsin the Save Catchmenwas then made from aggregating the individual household

responses.

5.5 Pre fieldwork process

The pe-fieldwork process was performed deliver information to communitieson the
purpose of the studyl.his process is necessary step #ny researcpractice Thisexercise
according toTraynor (2005) provides a firm foundation for a fruitfwlorking relationship
between the researcher atie target community. Préeldwork involved introductoryand
familiarisation meetingsvith the communty leadership of Nyanyadand Maturure during
which the researcher was introducedomekey stakeholders. THastification of the study,
its aim and objetives withspecificreference to the expected empirical rese@arcceduren
the community, as well as thagnificanceof communityinvolvementtherein were also

definedto them. Thiscreatedrust andbackingfor the householdjuestionnairesurveyfrom
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the targeted communitie¥he traditional leadership alsdditionallyinformed the researcher

of the cultural norms and values of the community whieded to bagorouslyobservedoo.
5.6 Sampling

Sampling is the statisticakrocedureof choosinga subgroupof individualsfrom a population,
where thesubgroupf individuals isenvisionedo producesomeinformation onthe population

of interest or concern for theeasonof making forecastsbased on statisticaxtrapolation
(Blesset al.2006) Two samplingoroceduresvereimplementedn the studynamely random
sampling and criterichased purposive samplingsrael, (2012)observe that researchers
rarely survegd anentire populatiorsincethe coss beometoo high and theopulations being
studied are usuallgdynamic inthe sensedhat the individualsdefining thatpopulationcan
change with time. Thiéree main advantages of sampling were natgeteinghe reduction in
costs, improved speed in dallection and siite the data set is smaller, it becomes easier to

ensure homogeneity and to improve the accuracy and quality of the data.

5.6.1 Purposive sampling

Non probability samplingrroceduresin particular purposive and snowball sampling were
utilised in different contexts in the selectiofthe interview participants durirtbe study. Non
probability sampling is mosippropriatevhen the researchpursuedatafrom personsvho
meet predefined criteria(Bryman, 2004)n this case households utilising springs. A strong
tradition exists in geography of employing qualitative research method¢itayy, 2010)
Purposeful sampling in qualitative research seek@gmationrich participantsfor example
those used in the studyad in depttknowledgeand experiences withpring utilisation and
their contribution tarural livelihoods(Andersonet al. 2010) Purposive sampling was more
ideal because permittedthe investigatorto identify a key group oparticipantswho were
deemed mostuitable to take paih the research. The nature of the researchalgaspecific

to a geographic area and the assediatakeholders within the geographic area. Purposive

sampling was also used to select key stakeholders-ttepth interviews.

5.6.2 Snowball sampling

Once key participants and study sites were identified through purposeful sampling, the research
then employed snowball sampling methods, where eaténirewed participant identified
another key responderppropriatefor the research until the list came to a full circle.

Heckathorn, (2011glassifiessnowball sampling ate most commdy employedqualitative
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research samplghmethod. He observes it to bepurposeful sampling desigrebauseon
commencement, it comprisémving a few oginally contacted participants known as the
seedswho recruit a sequence gbossibleparticipants, withconnectionsamong a chain of
possibleparticipants based on a prevailing social netwdtlardonet al.(2004)observe that,
preferably, the smaller numberiatftially contacted participants (the seedsgd to be&hosen

at random.However, h practice, the original participants often al®senbecause they are
appropriatgo a study an@re acquainted to thevestigatorand theyprovidethe investigator
with a good introduction to the next sepotentialparticipantsSnowball sampling wamainly

used in the study to recruit participants for the questionnaire survey.

5.7 Sample size determination

Israel (2012)pobservedhe determination of theptimumsample size as the stofrequently
asked questiomegardingsampling. He maintains thaéestsample sizes ardeterminedoby
reasonsuch as thaimsof the studyfotal population size, thdangeiof choosing a bad sample
and theacceptablesampling error. Severahethodsto establishingsample sizg in research
havebeenestablishednd these includeusing published tablesdopting asample sizérom

similar studiesand applyingstatisticalformulas todeterminea sample size.

Marshall (1996)argues that guitablesample size in a qualitag research is one that is big
enough tgermittheinvestigatorto successfullyanswer the question at hand. Hence, a sample
size in a qualitativeesearckcan bearrived at subjectively, dependimg whether or not the
research questiorasked at the beginning of the resedrakie beesuccessfullyanswered and
whether the point oflata saturation has beaohieved Matshelet al.(2013) highlightedthe
concept of data saturation as the point of redundancy and to reach the point of redundancy
participantsareincreasinglyaddel into theresearch to the stagéhere the datgatheredrom

the participantsbecomesdentical to data thas alreadycollected At this stageparticipants

will no longer be adding angew information to the researclor this reason, qualitative
researcherdefine this point of redundancy as data saturatiatton(2002)further argues that
there were no strict proceduredor determiningsample size in qualitativenvestigations.
Sample size depends a large extenbn what you want to know, the purpose of iegearch
what is at stake, what will Beeneficial, what will give credibilittandthe available time and

resources
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The research used the point of saturation together with published taldéte 6.1) to
determine the best sample simethe researchrhe table published dgrael, (2012provides

the sample sizehat would be necessary for given combinations of precision, confidence levels,
and variability. The level of precision which is sometimes called sampling error, is the range
in which the true value of the population is estimated to be. This rangenscofteeyed in
percentage points (e.gl10 percent), hence if 60% of the surveyed population inShee
Catchmentobserved a certain trend in spring water quality and a precision level of +10 is
adopted as is the case for this study, then one can behauikdvery household in the area
was interviewed, then between 50% and 70% ofpheicipantswould have picked that
answer. Table 5.1 shows suggested sample &rzet3%, +5%, +7%, and £10% precision

levels where confidence level is 95% and P=0.5.

Table 5.1: Sample size for different precision levels

Size of Sample Size (n) for Precision () of:

Population +39% +59% +7% £10%
500 a 222 145 83
600 a 240 152 86
700 a 255 158 88
800 a 267 163 89
900 a 277 166 o0
1,000 a 286 169 21
2,000 714 333 185 95
3,000 an 353 191 a7
4,000 870 364 194 o8
5,000 2049 370 196 o8
6,000 938 375 197 28
7,000 259 378 198 o0
8,000 976 381 199 99
9,000 289 383 200 99
10,000 1,000 385 200 29
15,000 1,034 390 20 29
20,000 1,053 392 204 100
25,000 1,064 394 204 100
50,000 1,087 397 204 100
100,000 1,099 398 204 100
>100,000 1,111 400 204 100

Sourcelsrael(2012p.2).

a = Assumption of normal population is poor and the entire ptpalahould be sample@he onfidence level
is 95% and P=0.5

Table 5.1 shows a total of 100 samples to be the point of saturation for surveys with study
populations of 20 000100 00Qpeoplewhich is also the population range of the surveyed areas
in the study The sample size of 100 participants whgsrefore adopted foithose who took

part in thequestionnairesurvey whichwas administered to solicit information from the
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participantson various aspects of springbhe 100 participants also pided the point of
saturation forthe responses they producddhe error margin (precision level) of the given

responses was 10% and the confidence | evel

5.8 Data collection techniques

Data collection techniqugsermitan investigatorto methodicallygatherdataon the subjects
of study (people, objects, and phenomena) and abownyieonmentm which they occur
(IWSD, 2001) If data aregathered haphazardly, it woulte hardto answer our research
guestions in @ecisiveway.

5.9 Primary data sources

5.9.1 Questionnaires

Questionnaires are techniqueused togather standardised data frothuge numbesr of
participants withidenticalinformation beinggatheredn a similar manner Questionnaireare
primarily used togatherdata in statistical formThe researcher personally administered the
guestionnaires targeting only tbeosensample of participants in the study area. This niade
possible for the researcherexplain and clariffhequestions whiclparticipantgdid not clearly
understandThe researcher administered questionnaires in the two selected areas (Nyanyadzi
and Matururefrom November 2016 January 2018The questionnaires were usadmarily

to solicit for information on how communities utilised and managed their springs to support
their livelihoods. The households targeted by the questionnaire survey were those that
interacted with springs as a means of earning a livelihdbbd.advantage associated with
utilising questionnairgin the studynclude the fact that they coubd administered to illiterate
people anctlarificationscould easilype made to questiori®eing askedThe results of the
guestionnaires could ald® quickly and easily quantified by eithtbe researcher or through

the use of statistical software packsgpiestionnaires can also &eaminedscientifically and
objectively than other forms of research toddnce data from questionnaires haween
guantified,theycan then be used &ssociateand contrasbther researcand may be used to
determinechangs that will haveoccurred

The limitations of using questionnaires administered fatee face aswasdone during the
study, were that same participants perceived the research to be a vulnerability assessment
exercisehencewvere expecting to have their names natedn so that they could receive some
aid in future This was however noticed early during preesting of the toolas such the
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investigatohad to meticulouslpresenthe purpose of the researctthe participanstill they
understood itspurpose Other disadvantages of using questionnaires included
impracticalityof telling howtruthful a respondent is being and alspossibilityof telling how
much thought a respondent has pt itheirresponsesSome of th@articipantanayat times
be absentmindedr not thinking within the full context of the situatidfeople maylsoread
differently into each question ajttiereforetheir replies aréased on their owanderstanding
of the questiopfor example whatcan be good for one respondent might be foaégnother
therefore there is a level of subjectivity that is natell acknowledgedwhen one uses

guestionnaires

During the studytwo sets of questionnairegere utilised, one targeting the rural households
and the other targeting the institutions involved in spring water management. The first
guestionnaire targeting households shawrAppendix A had four sections with the first
introducing the research anlde researchobjectivesto the participantsand soliciting their
participation.The second part had questions covering the broad themes of spring utilisation
and their contribution to sustainable rural livelihoods. The third section of the household
guestionnaes had questions on the management of springs and institutional factors in their
management. The final section had questions on the demographic profile of the research
participants. The seconguestionnaire, meant for institutionshownin Appendix B had
similar sections with that of households but did not have a segctitrealemographic profile

of the head of househo#hd also indicated the designation of the respondent.

The questionnaigeused had a mixture dioth structured and sersitructured qu&tions. They
wereused to gather data from the 100 sampled househntimstitutionsn order to fulfilthe
researclobjectives A structured orclosedquestionnaire contains a list afi@gstions to which

a participanthas toreply by selectinghe mostsuitableanswer from thechoicesavailable
(Leedy andOrmrod, 2010) Closed ended questions were used because they restricted
participantgdo selectresponsesnly fromspecificchoices which made the data gatherexe
objective andstraightforwardo analyse. Closed questions geymittedfor the gatheringof

guanttative data on thafluenceof springs on household livelihoods and livelihood outcomes.

Some of the closed questions required answersLike# scalewhereparticipantsaregiven
a range of optiondor example important, very important and not important; agree, strongly
agree.TheLikert scale is a psychometric scalbereparticipantsdo notselectbetweenyed

or odbut there will beprecisechoicescentredon the extent to which thepgree or disagree
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with a certain question in tlgriestionnairelt cancontainasequencef questionsand requests
the level to which garticipantagrees or disagrees with. iTheLikert scales one of the most
widely adopted questioriorms in questionnairesurveys and isimportant in gauging a
r e s p o nudlgementr attitude towards theesearch theme.

Some smi-structuredor open ended questiongere also usedin the questionnaireecause
they wee found to belexible andpermittednewbut relatedjuestiongo be brought up during
the interview This flexibility, offered the participantfiechanceo sharetheir experiencesn

the relationships between spring utilisation and rural community livelinedtsut limiting
them. Bhattacherjee, (2013)bserves that this sessiructuredquestionnairdechniquewas
formulatedfor gatheringeveryday knowledge antlassumes thatarticipants havein-depth
knowledye about theubjectof study Using a closed interview structure givigde chance for
participantsto expressheir own unguided thoughts$n the study andiuring data collection,
mostinterviews took the form of a discussion with one or more household memiitérthe
guestionnaire givingthe wideranging questionsthat were explored Members of one
household maygarry out different livelihood activitie{Scoones, 1998¥or this reasorthe
flexibility to embrace the views @fs many members of a householdessible ensured that
different livelihood activities that utilise springs, which mayde@eby different members in

a householdwere captured The flexibility of allowing all members of a household to
participate in answering the questions also helped in achieving gender bafatioe
participants as most of the livelihood activities utilisBgings were gender specijfttence

the need for balanced views from different gead®penriended questiongere however
morechallengingto extract quantifiable data fromhencompared to closed questions during
data analysis. Opeendedquesions requiredthe researcher to first thematise and then code
the answers. Coding identifies a number of categories in which people have responded and

makes the data compatible with statistical analysis tools.

5.9.2 In-depth interviews

In order to get morenformation about the study areend the researcphroblem in-depth
interviews and discussions with key informants were held. Valuable information regarding the
utilisation and management of differesgringsand how thg contribute tosustainableural
livelihoodsin the study area we obtainedin-depth interviews are a glitative data collection
instrument which gives achanceto capture rich, descriptivenformation about personé

behaviour, opinions approachesand insights and umacking complex practises(Bryman,
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2004) According toBhattacherje¢2012) in-depth interviews arsuitableif oneneedto gain
an insight intopersonal assessmerds particular material or want tanvestigate new and

innovativeissues irdepth.

They are often used tve context to other data suchrasults offering a moreomprehensive
picture of what ioccurringandthe reasons for the occurrenéeckathorn (2011pbserve
the principalbenefitof in-depth interviews as being that thglye much morecomprehensive
information than what isobtainable through alternative data assembly tod like
guestionnaires. hdepth interviewslsomight offer a morecomfortableatmosphere in which
to gatherdataandindividualsmayfeel at easdraving a conversation withe researcher about
their research as comparéml completing aquestionnaireBody languageduring indepth
interviewsis alsoimportant inaddinga higrerlevel of understanding to tliesponsedn-depth
interviews are als@onducted usingrainterviewguide which facilitates the flushing out of the
par ti ci p a throuylsopen prndediguestiening.

As BoyceandNeale (2006highlight, in-depth interviews caassist in providing history of
performancexndshifts that have occurremlertime when conducted wittomebodywho has
beenresidentin the local community for a long timeThey canalso bring ougroupversus
individual occurrencesdy deliberatingmattershat maybe difficult torise in a grougscenario
In-depth interviews can alsaunraveldivergentpracticesand outlier attitudesvthen compared
to focusgroup discussions thakquentlydo notpermitone toappreciate@xperienceshatmay
changefrom one individualto another In-depthinterviewsare alscacknowledgedo offer a
quick penetration intsocietalnorms byproviding a rapid impressioabout a societyits
desiresand concerns. Bhattherjee(2012) also observes that duringdapth interviews, it is
a mucheasiettaskto talk to anindividual andretain their attention thaaddresmg a gathering
of personsandit is also much easier to avasghedulingdifficulties with only one persn. In-
depth interviews are more suitalite usewhen compared tfocus group discussionéthe
targetedarticipantsnayprobably not geincluded owill not becomfortableto discuss penly
in a groupenvironment. They are also best suitdtenthere is a neea differentiatepersonal
asopposed to groupentiment@bout issues and are ofténe bestmeans of engaging illiterate

or alow-literacypopulace

In-depth interviews are however vulneralite bias asanswersgiven by members of the
patticipant community oprogranmme beneficiariesmight be biase@wingto their stake in the
progranme on top obthermotives They caralso be timeantensive due to the period it takes

112



to have thenterviewsdone recordthemandexaminethe results. Theutcomedrom in-depth
interviews are alsamot generalizabldéo the entire populatiomecause small samples are
selected not every member has an equal chance of being selectecamtom sampling
proceduresirerarely adoptedMatshelet al.2013)

Key participants were identified and interviewiadhe study The participants were grped
separately in terms of thdifferent rolesthey play in the utilisation, management and
conservation of springs in thBave CatchmentThe indepth interview participantaere
grouped as local traditional leaderlgical waterc o mmi trépreesegabivesgovernment
conservation agencies like EMA, Forestry Commission and ZINW#égal Government
officials, Hotspring Resonvorkers, Ward Environmental Monitgisocal Sientists anather
Community Based @anisations operating in the study areaese participantaere chosen
because they are partioktitutions that directlpr indirectlyinfluence theaccessutilisation
and management of springs in the study area.

The in-depth interview were conducted usiran interviewguide that containeduideline
questionsThe interview guide sl in the study is shown Appendix C. The guide had three
main sections with the first sectidealingwith theintroduction of the researcher and research
objectives to the interview participant and soliciting for their consent to take part in the study.
The second sectigas slown on Appendix Cdealt with questions addressing the broad theme
of spring utilisation and rural livelihoods of study communities. The final aeati the
interview guide explored thmanagement and conservation of spring wetlaftiisough pre
determired guideline questions were prepared, the reseaatsehadhe flexibility to askan
assortmenof follow up questions based on theplies given byarticipantsand for this reasqgn

a voice recorder was uséal capture theonversationIn addition written notes weretaken
mainly to captureany accompanying body language andnverbal gestureshat occurred

throughouthe interviewperiod

All interviews werethen completelytranscribed by the researcharorder to facilitatethe
preliminary data analysis. The transcriptiprocedureallowed for fine grain listening and
examination of the intervieveontent Direct transcription of interviewswithout verbally
recording thenwould haveprobably left out some neverbal soundssuchas laughing and

tone of voiceall of which can meaningfully contribute towardsata analysis
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5.9.3 Observation

Observation is #éechniqueof data collection thatllowsresearchers texaminesocial actors
in their normal setting and is a suitalilechniquefor studying behaviouKawulich, (2005)
notes observational research toabg/pe of correlational or neexperimentaktudy in which
an investigatoobserves ongoing behaviour apdrmitsthe investigatorto producedataof
appropriatecomplexity and richness from tihesearch subjectnd the environmenThere are
diverseobservational researdorms, each of which has both strengths and weaknesses. These
forms are classifiedby the degreeto which the investigatointerfereswith or controls the
environment. It is typically divided into naturalistic or neparticipant observatio and
participant observation. In naturalistic observatitrereis no form of intrusion from the
investigator It includesjust studyingactionsand phenomena thaanspirenaturally in natural
settings as opposed to thatificial environmenof a controlled laboratory scenaridotably,
in naturalistic observation, there is mdfort to influence factors However, naturalistic
observations limited byits inability to unravelthe actuateasondehind observedctions and

incidences

Participant observatioas noted byDeWalt and DeWalt (2002)is the procespermitting
researchers tstudyabout thebehaviourof thephenomena of interest thar naturalsituation
through observing andetting involvedin those activitiesSchensulet al. (1999) defined
parti ci pant thegosess ol leatnintraugh &xpos® to or involvement in the

day today or routine activities of partgiant s i n t he research settin

Observation methods are useful to researchemanywaysincluding giving researchers ways
of checkng for nonverbalmanifestatiorof moods, determining/ho interrelatesvith whom,
understandingpow research subjects communicate with one anpéret checing for exactly
the amount of time being spent onnumerousactivities (Schmuck, 1997) Participant
observatioralsoenablegesearchers to obseraetionsthatparticipants mighbeincapableor
reluctantto shareduringdiscussiorowingto theirsensitivityandalsoto observecircumstances
participants will have described duringterviews, thus making them conscious of
misrepresentation®r impreciseness imarratives made by participant{Marshall and
Rossman, 1995PeMunckand Sobo (1998note participant observatioasenabling unique
accesstot he Obackst age panicipantsaneabso eaablingr peospectfor ¢ h
observingor participating inunpreparedccasionsDeWalt and DeWalt (2002)add that it

increaseshe quality of dat@athering, analysiandenablegheformulationof novelresearch
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guestions or hypotheses in qualitatistudies The research observat®mmay capture
phenomenahat consistentlyescaps the awareness of thearticipantsand adopting variety

of techniquesandfamiliarity with specific contexts exposes thesearchers to discovery and
induction rather than guessing what the context is like.

Several researcherscluding DeWalt and DeWalt (2002)and Kawulich (2005)have noted
severalimitations associatedvith using observations as a tool for data collectidreynote
that male and femalevestigatorshave access to d#rent information because they are
afforded acess to differenkinds of people,locationsand bodies of knowledge. Paipant
observamn is donéby asubjectivehuman beingvho functionsas thetool for data collection,
thusthe investigatomeeds to appreciatbe manner in which their gendeulture class, and
theoretical approachightimpact onobservationexaminatiorand interpretatiof gathered
data In almost all cases of participant observation, researaiegd toacknowledge the
Hawthorne Effect created by researchers when conducting observatigrasidbservedy
Kawulich (2015) is the modification of behaviour by research participardgge to their

mindfulnessof being observed which mayovide wrong information to the investigator

The empiricalobservation method was used mainly to check how the communities were
utilising springsand state of the sprisgn theSave Catchmemith several visitsbeingpaid

to the study area and field observatidresng made.Observations were also made during
preliminary visits to the study sites to familiarise with the different springs in the study areas.
Observations werealso conducted during questionnaire distributi@nd completion
Observationincluded type®sf springs utilisation patterngpanagement practicesops being
produced atlifferent garden sitesypes of food being consumed at different households and
waste food visibleWhere permissions were grantethofpgraphs were taken as parttio¢

observation tdmique asaway of syporting the research findings.
5.10 Secondarydata sources

According toRobinson (20R) one of the most commbnused methoslof gatheringdata is
using andexaminingavailable information. Its maibenefitis that it ischeap, because the
informationis already there and permasalysisof changes wer time (time series analysis)
Usingtheinformationalready availabl@lsooffersimportant coss validation osome of the
collected dataeithersupporing or contraditing them (Nayaran, 1996)The limitationsare

thatsome ofthesedatasources areot always easy to accesscause oéthicalmattersto do
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with the right toprivacy, some ofthe information mayhave gapsmay beinaccurateor
inadequateand there are ethicalomplicationsto do with researchingusing personal data

without consent from affected parties.

In the study secondary data collection entailed the systematic review of contemporary
scholarly ad policy literature that focusn spring waterscapes, spring based rural livelihoods

and their sustainability. This was doime order to providehe conceptual framework and

scholarly background to thevestigationand toequipthe researcher witthe knowledge and
systematicunderstanding of the connewts between spring utilisatiomural livelihood
sustainability, influenang institutionsand theresponsemechanisra amongstthese factors

Secondary datén the form of theEnvironmental Management Agency natural resource
inventory was used to locate wetlands classified as sghagsere available in the study area

as a stding point to search for other spring$Secondary data were also used to make an
analysis of Zi mbabweds i nst i t wndindheddcusgioact or s

of the results that were obtained
5.11 Data analysis and presentation

Data analysis is procedure foscrutinising summarisingand modellingcollecteddata with
the aim of displaying, patternsyaluableinformation, reachingcondusions and supporting
decision makingn order torecognisehe implications othe gatheredlata(Blesset al.2006)
Dataanalysis was done in @ stages during the study. Taegere preliminary data analysis,
data capture and the actual analy$isr in-depth interviews, geliminary data analysisegan
during the data collection process. Tapproactpermittedthe researcher todefineinterview
guestions for future interviews according to tlmminantsubjectghat became clearer during
the process oflata collection. The formally and informaltpllectedinterview data waghen
transcribed Data wasthen checked for accuracy and possilleaccuracies|f errors were

noted, theparticipants wereontactecandrequestedo explainor reemphasise certain points.

Fine grain analysithen followed the completiomnd cleaningf the collectedinterview data
This wasperformed by makingultiple readings andvaluativenotetaking of what was said
and what was not said. Grouping data istveral broad themes andexamination of
divergencesindconvergencewithin and betweemterviewsthen followed The theme were
itemisedand content analysis was usedetdractmeaning from the transcriptisnindepth

examinationof finer themes whiclnay havebeen previouslynnoticedwasthenperformed
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Finally, a written narrative of the results was dote presenting results ofidepth interviews,
carewas takemot to attemptto quantifythe information but to usequalitative descriptors.
Providing direct speech marks fromarticipantsin the report aded credibility to the
information being presentedCarewas also taken not to identifthe respondent goresent

guotegshatcould beeasilytrackedback b a person becausenfidentialitywas arequirement

Questionnaire dataas first preprocessedbeforeit wassubjected to analysisThis essentially
involvedthe inspectiorandcorrecton of errors fom responsegiven duringthe questionnaire
survey toguaranteelata accuracgnddependability The process continued with coding of all
variables considered for the study. This involved assigning numeric and alphanumeric codes
to all the variables under studyata ©ding wastherefore an analyticapbroceduran which

data, in both quantitativierm, such as questionnaires results or qualitasueh as irgrview
transcriptswascategorised to facilitate numerical analysis. Coding entails the transformation
of research dati be compatible witkomputerstatisticalsoftware. Thelassificationof data

was an important step in the preparation of data for computer processing with statistical
software According toMatshelet al.(2013) questionnaire data can be greded byassigning
codes texpected answers ardesigned questionnajrecan be fieldcoded byassigning codes

as soon as data is available, usudllying fieldwork, postoded bycoding of open questns

on completed questionnaires or officeded which is done after fieldwork the research the
guestionnaires used were posted after carefully examining the answers given by the
participants

This was followed bylata entry and dplay into thesoftware package SPSS version®2bat

was used for data analys[Bata entry consisted of entering the responses of each respondent
into the spreadsheet according to each variable. After entry, the data were subjbetedta

view spreadsheet display SPSSn order to checkor errors and thaccuracy othedataentry
procedure. This process enabiestantchecking of errors anoimissionghus ensuring dataf

the best quality. Although thisas a verylow and meticulous processnsidering the number

of participantsand variables, thentireexercise laid a solid foundation for analytical processing

of data, both qualitatively and quantitatively.

In SPSS$S the collected data were analysed quantitatively using descriptive statistics.
Descriptive statistics providea concise summary of data whiwas done both numerically
andgraphically.The frequency count was the meshployedmethod of descriptive analysis

in the studylt involved theenumeration of how often a certain measurement or answer to a
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specific question occungithin all the resposes givenFrequency distributiomn the study
were calculated in percentagesldtive frequencies). This madeeasier to compare groups
than when only absolute numbers are given @sd percentages standardise the datse
results were presentedtime form of tables, graphs (figures), pictures (plates) and in the form

of texts.Figure 5.1 shows the methodological flow thaisused in the research.

Figure 5.1: Methodological flow used in the research

5.12 Data protection

Protection of thegathereddata (both primary and secondary) was of high priority to the

research. Teafeguardhe collected secondary data, it was stored in external drasek,
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