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ABSTRACT

Agriculture and the use of natural resources are important components of the rural economy
in Africa. However, climate projections indicate worsening weather conditions, which come
with negative impacts on the availability and access to critical envirotethegsources. This
scenario introduces fresh demands on management approaches by way of innovation to
adequately cope with these challeng@die process of developing and deploying effective
solutions to challenging and often systemic seeconomicand ewvironmental issues in
support of so@tal progress is broadly termed social innovatidinis study investigates the
dynamics of social innovation in relation to climate change adaptation and land degradation
in a former homeland area of South Africa.int/olves innovation in natural resource
governance and rural agricultur@&he study site is Mpakeni village in the Mpumalanga
Province of South Africa. It is the site of the Mthethomusha Game Reserve whose ownership
is contested by the traditional (as welé other community members) and state authorities.
This has affected collaboration between the two principal institutions in managing the reserve
and the associated communal rangelands which support-tzagkd livelihoods in the area.

The first componenof the study involved &ase study on the changing roles of traditional
institutions in the management of natural resources and the challenges to effective co
management with state institutions. @ombination of focus groups, key informant interviews
andinterviews with 182 household heads was usmtween 2015 and 2016. The findings of
the case study indicate that the effective management of common pool resources in the area
is undermined because there is insufficient good governance and aggravated by an
inadequate understanding of civic rights, resulting in their abuse. Given the increasing scale
of environmental degradation in the area, the case for an effectivenanagement
framework between the state and the traditional institution has become exigéhis study
demonstrates the mode of an effective natural resourcentanagement by these principal
institutions in the context of social innovation.

linnovation thrives in a conducivactionedpolicy environment. The introduction of social
grants in thepostapartheid era is regarded as one of the important actioned policy
interventions in the rural milieu that is backed with funding. Theseeamtributory social

grants benefit over a quarter of the South African populace, with consequences for their
livelihoods.A mixed method approach (qualitative and quantitative) was used involving
interviews with 182 household heads and 58 key informants to investigate the impact of social
AN YyG NBOSALII 2y 0SySTA OklaedIachhati® Tieyimlings 8fY Sy (
this component of the study support the argument that social grants serve as enabling
NBEaz2dzZNOSa F2NJ 6SYSTAOAI MRhSU the suppldhiedtadyAgtant,i A 2 Y
some community members would be too financially compromisedhvest in lanebased
livelihood activities. Thus, the social grant, which has been given to the poorest to help them
survive, has equally empowered them to participate in Hyaded livelihood activities.



Hence, contrary to observations that onlytart of the rural populace is able to engage in
resourceintensive livestock production, over two thirds (70%) of grant beneficiaries engaged
in livestock production. The study disputes the claim that there is a general decline in
agriculture participatio in the rural areas, as 95% of respondents were involved. This is
exclusive of the level of intensity or the centrality of agriculture to rural livelihoods. As the
majority of farmingrespondents rechannel their grants to enhance their agriculture, there

a need for improved extension support. Moreover, social grants have been described as
having other livelihood enhancing effects. A caeffect diagram is used in this study to
highlight the context which makes an individual either gravitate towards fhesitive use or
abuse.

The strategic location of a resource such as hosting vital agricultural assets (for example a
LI2YR 2NJ I O2YYdzylf OFdGidftS RALWD OFy O2AYyOARS)
crucial interactions can inadvertentisansform an area into an epicentre for crggsllination

of ideas and assist them (users or smallholders) to further morph into a dynamic community
of practice that nourishes innovations. In the context of this study innovation refers to the
uptake or ug of an individual mitigation strategy in respento climate change and land
degradation.Moreover, poor access tdinancial capital and requisite information were the
main impediments to strategy uptake amongst respondents who exhibited low strategy
uptal S ol a fAa0GSR o0& Tl Namddidphichparambtars BughR&Y (0 & Q
educational levels, location of farming activity and age were positively associated with
strategy uptake. In addition, the location of farming activity, had a significant impact o
strategy uptake after controlling for variables in a binary logistic regression model. These
factors can be collectively, regarded as pillars/scaffolds of innovation as they serve as
catalysts that facilitate strategy uptake. These ingredients must hdaxeerioritised in
innovation policies targeted at the rural environment to increase policy effectiveness and
success of interventionsln addition, relativelyhigher numbers of specialist smallholders
practiced increased usage of fertiliser in comparismgeneralist smallholders. Ultimately, in
mixed smallholder systems, when a farmer exhibited high innovation in plant cultivation, it
did not simultaneously translate into animal productivijowever, in terms of agriculture,
livestock production is caidered as relatively more prone to climate impacts than crop
production. This makes the case for capacity building in terms of knowledge and
organisational and related skills to enable smallholder systems improve productivity in both
crop and animal prodettion imperative. This will also promote the successful entry of
smallholder farmers into the mainstream economy in accordance with the objectives of
government priority and policy.

Smallholder farmers can further maximise their livelihood resiliencexploiting micre
factors such as diversifying the use of mitigation strategies in support of theirblased
livelihood activities. Thus, the deployment of a suite of mitigation strategies comes with
positive returns on the optimum use of relative assatsl coping with livelihood shocks. Age
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in the 3554 year age cohort exhibited extensive strategy diversification compared to
vulnerable groups such as the youdimd the elderly. Moreoverthere was a significant

L2 AAGADBS | aa20AFGA2Y 0S06SSy NBaLRyRSyidaQ S
their usage/ownership of lanbbased assets. Thus, a high level of strategy diversification is
associated wh a corresponding high level of use/ownership of ldaded assets.
Respondents with low diversification of strategies registered a low level of use/ownership of
land-based assets because they have limited options for diversification, possibly being more
invested in offfarm activities and thus relatively wealthierMoreover, peoplewith limited
use/ownership of lanébased assets hadigher livestock numbers because they developed
adequate organisational and financial capacity. Consequently, rural-eagficonment

policies and programmes that implement government policgd& factor the site and age
dynamics into the use of common pool resources (e.g. grazing land) and climate change
adaptation interventions whilst foregrounding education, given its positive returns on
agricultural productivity.

Ultimately, effective resource governance is needed to safeguard the environment and
related ecosystem services that sustain agriculture and relatedb@sed livelihoods in the
area. This necessitates integrating key indicators of good governance -gow&rnance
frameworks forthe successful governance of common pool resources and related ecosystem
services by core actors. Moreover, the sustenance of -tzamed livelihood activities is
enhanced by novel approaches such as the adoption of mitigation strategies. Consequently,
the deployment of a suite of mitigation strategies helps optimise the harnessing chiased
livelihoods and related assets for sustainable rural development.

Key words landbased livelihoods, ecgovernance frameworks, mitigation strategies, social
innovation, common pool resources, livelihood stressors, agricultural activities.
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Background, study aim and objectives and study approach



1.1. STUDY CONTEXT

The dawn of the posapartheid era has introduced a number of policy interventions that are
FFFSOGAYIT NHNIf O2YYdzyAdGASa FyR f CaSis®&K22 Ra
Walker, 201% This includes plurality (due to policy) in the managenmntommon pool

resources such as woodland and water resources with implications foiblased livelihoods

(Eberbach et al., 2015; Claassens, 2015). Furthermore, the palpable impact of climate change

and propoor interventions such as social grants on euéible rural livelihoods necessitates

further research to inform policy and management approaches (Hoffmann, 2@\es & Du

Toit, 2013. This study provides new insights into and addresses how common pool resources

and rural lanebased livelihoods are lieg impacted by a confluence of policy interventions

Ay GKS FI10S 2F Of AYl G&pardedlend.aS Ay {2dziK ! FNRC

I fTAYFGS OKIFy3aS KI asupérSiskéd phaBldgEnS NS Ri KiS2 128/ IS Na A
harder it becomes to address (Levin £f 2012). The issue of climate change has thus become
one of the most pressing challenges in modern times with Africa being the most affected
(Fisher et al., 2010). Rural communities in Africa bear the brunt of climate fluctuations,
because of their natud resourcedependence and climatsensitive livelihoodsNVoodlands

are examples of such critical natural resources that support rural livelihoods. Moreover, the
ecosystem services they supply are vital for climate adaptation and crucial to the livelihoods
of rural communities that are highly dependent on labased livelihood activities such as
agriculture (Mukoto et al.,, 2015).chsystem services are often supplied in concert with
natural resource productivity andre essential to sustaining the wellbein§ communities

and humankind in generdBoisvenue & Running, 201loreover,the challenge of loss of
biological diversity and the poverty phenomenon are intricately linked, necessitating holistic
and more comprehensive approaches to address them (USEBSINER2003. Thus, linking
conservation to the livelihood and cultural context of local communities is a viable approach
(UNEP, 2005) andan make woodland projects more effective. Furthermore, ecosystem
based adaptation talimate change could help an future food crises in Africa and build
resilience to climate change in rural agricultural systesersity of the West of Englahd

¢ K &cosystenbased Adaptatioh 6 906! 0 | LILINRB I OK RSy20Sa | gl ¢
of climate change and environmtal degradation by using biodiversity and ecosystem
services as components of a general adaptation strategy to enable people and communities
to cope with the associated negative impacts from the micro to the macro scale (UNEP, 2012).

One approach to adessing the effects of climate change at the community level is to develop

local adaptive capacity so that communities are capable of adjusting, moderating or taking
advantage of climatd Yy RdzOSR OKlIy3Sa Ay GKSANI aSiddAry3a
capacity thus comprises the livelihood resilience of individuals, households and communities
coupled with the adaptive ability of the background natural systems which determine the
capacity to implement planned adaptation (Lindner et al., 20HYwever, somescholars



contest the assertion that adaptive capacity is premised chiefly on livelihood or economic
development Adger& Vincent, 2005) and use evidence from traditional societies to argue
that adaptive capacity hinges on experience, knowledge and re&ianc environment
sensitive resources (Walker et al., 2006). Nonetheless, a common thread in the debate is that
adaptation is knowledgetensive and requires enhanced access to relevant and usable
knowledge to sustain new initiatives which are more effieztaind targeted. Hence, increased
information boosts institutional capacity to generate proactive policies, laws and regulations
to adequately address future challenges. The lack of such information hampers efforts at
responding to climate changeaducedthreats and crises; hence the urgent need for accessing
relevant knowledge and technical resources, coupled with the capacity to use these resources
where they are needed.

The ecosystem approach indicates that due to the lack of comprehensive knowledte o
complexity and interconnectedness of ecosystems, management needs to be adaptive and
integrate a way of learning about ecosystem dynamics (Dale et al., 2000; Folke & Olsson,
2004 Alweny et al., 2004 This is becausecosystems are complex adaptisgstems that
necessitate flexible governance with the capacity to address environmental feedback (Folke
& Olsson, 2004)Thus, building capacity to cope and adjust to changing conditions has
become imperative due to the undeniable impact of anthropogeaitdrs on biospheric
processes at all levels (Folke et al., 2002). The division of management, power and
responsibility may require multiple institutional connections within communities,
government agencies and nongovernmental organizations. Adaptivenabagement
depends on the cooperation of a number of stakeholders functioning as networks at multiple
scales ranging from local users, to regional and national organizations, as well as international
bodies (Mwakaje et al., 2013hondhlana et al., 2015)t has therefore become imperative

to integrate ecosystems knowledge with management practice so that they develop with the
institutional and organizational aspects of management (Walker et al., 2006) since
sustainability cannot be a static go®gmmel et b, 2007 MOEST 2012.

These challenges suggest the need for more focus on opportunities for agency and leverage
within socieecological systems. Nonetheless, the transitions narrative stresses that in
addressing the scale and complexity of semiolagical challenges, society needs major
systemwide transformations that entail breakthrough technologies and probably elementary
changes in social goals, institutions, industrial frameworks as well as demand (van den Bergh

SG It & Hn systémwide cRandesd SINEBS GLINF OGA Ol ff & AYLI2aa’

recognizing points of leverage within such systems. Grassroots institutions and their related
key actors represent such points of leverage.

Rural traditional institutions, with their associated ag, are an essential unit of analysis that
is often undefrepresented in sociecological systems research (Berkes, 1999; Adger
Vincent 2005). In traditional society, management of natural resources is premised on
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taboos, customary laws and customaigrms, which are largely unwritten and influenced by
fear of incurring the wrath of the chief, deities/spirits and consequently incurring severe
punishment (Mavo et al., 2011). Though effective in the past, the effectiveness of these
approaches in the postolonial period has been weakened and in other cases eroded by a
number of factors such as migration, urbanisation, materialism, religion, education and
general modernization (Fraser et al., 2015). Nonethelemsimunity-based natural resource
managemen{CBNRM) projects are often underpinned by these traditional customs or are a
product of such. Thus, traditional management practices need to adapt to modern
environmental governance concepts thate moreevidencebased. Hence, in reflecting or
accommodatng current concepts of climate and ecosystem management, such invaluable
practices become enhanced and more relevant for the sustainable development of the
community and posterity (Johann, 200&bhernethyet al., 2014). Therefore, the application

of localknowledge through community and social action can produce adaptive and flexible
solutions that are suitable for solving environmental problems (Burgeas, 2003) such as
climate change and its impact on sustainable Rwaded livelihoods (e.ggriculture) and
natural resources (such as woodland resource) management.

1.2. STUDY BCKGROUND

1.2.1 WoodlandResources

Approximately 1.745 billion people globally are reliantforest and woodland resourcder

their livelihoods, and about 200 million indigenous communities are almost totally dependent
on them(Chao, 2012). Thus, a significant part of-gub K I NI y | FNA Ol Q& LJ2 LJdzf |
forest and woodland products for their subsistence uses, castmeg or both (Ryan et al.,
2016). Ecosystem health in the Agriculture, Forestry and Land Use (AFOLU) sector has far
reaching implications for the local context and beyoRd\Q, 2007Rahlao et al., 2012).
Globally, farm pastures and plantations have expgahdesulting in significant habitat and
biodiversity loss (Tinker et al., 199@antykaPringle et al., 2015 Such adverse land use
modifications compromise the ability of ecosystems to support agriculture, to sustain water
and forest resources, to enhance climate and air quality, or to control pests and diseases.
Consequently, finding the balance in meetingrmiediate human needs without adversely
compromising the long term biological integrity of ecosystems has become a global concern
which is also echoed in the concept of sustainable development (World Bank, 2001: IISD,
2013). The scope of managing climate rafp@ impact has therefore broadened to embrace
land-use based mitigation adaptation activities embracing agriculture and related activities as
well as harvesting of common community resources.

The current FAO (Food and Agriculture Organisation) deimdf a forest largely embraces
{2dzK ! FNRAOIFIQa g22RflFYyRY LA FYGlraAz2ys GKAOT!
I O0O2NRAY3I G2 GKS RSTFAYAUGA2Y I s$ingldBiMidum freer & |
crown cover value between 10 and 30 per cantl a single minimum land area value between



ndnp FYR m KSOGINBT FYyR | aAy3at S YAYAYdzY ( NX
HANTO® b2y SGKStSaas {2dziK ! FNAOF Qa4 ¢22Rfl yR
which represents 32.8% dlie total land area (Mucina & Rutherford, 2009). Some of the key
characteristics of the savanna biome are its seasonality of precipitation and (sub) tropical
thermal regime interspersed with low occurrence of frost (Mucina & Rutherford, 2009). It
occurs atow altitudes stretching to about 1800 m, therefore recording higher temperatures

in comparison to grassland at higher altitudes (Mucina & Rutherford, 2@)th Africa

records a yearly precipitation variation coefficient between 20% in the easterrt areias to

over 40% in the arid west. The increased variance over time is partly attributed to the El Nifio
Southern Oscillation (ENSO), a cyclical fluctuation in global climate, which translates into
sequential droughts and wet periods in southern AfriCaétat et al., 2010)The associated

climatic factors such as drought and rainfall variability, coupled with poor land use practices
facilitate land degradationfHoffman, 2015) Nonetheless, savannas represent the most
widespread ecozone in southern Afrikcay R I f a2 K2ad GKS YI22NRGe
livestock and human populations (Eriksen & Watson, 2009). The savmma is therefore

of immense importance to communities and associated economies (Chidumayo & Gumbo,
2010).Moreover, human interactins with savannas by way of land use coupled with climatic

factors have profoundly influenced their present nature and status (Scholes & Walker, 1993;
Eriksen & Watson, 2009).

A key feature of the savanna biome is thedmminance of trees and grassesth of which

are markedly influenced by environmental conditioNarying water and nutrient situations
alternately enhance tree or grass growth over different temporal scales. In addition, grazer
and browser stocking rates, damage due to big animals, dind atmosphericCQ
concentrations impact the grageee dynamics (Scholes & Archer, 1997; Eriksen & Watson,
2009) and hence its productivity and ecosystem functigosikoma et al., 2013 encethe
amount of resources such as water and nutrients cedplith the interaction of natural
processes in savannas (such as fire) sasrenanagementools for directly influencing the
woody plant constituents of the savanna biome. Consequently, fire is an important
management tool that can impact the structurésavanna vegetation (Mucina & Rutherford,
2009;Scholes, 2004: Eriksen & Watson, 2008netheless, biomass burning is also regarded

as a significant ecosystem process through the release of trace gases and aerosols which
result in seasonal tropospherazone enhancement with impacts on the regional and global
atmospheric chemistry and biogeochemical cycles (Scholes & Andreae, 2000; Mucina &
Rutherford, 2009).

In addition to being carbon reservoirs, soundly managed indigenous woodlands and
landscapes erdnce biodiversity conservation and provide vital ecosystem services, ai@ch
important for agricultural productivity and livelihood resilience in the face of climate change,
a challenge tdocal communities and downstream econom{Esshpool &vans; 2001Poggio

et al., 2012)



In agriculture, climate adaptation measures revolve around interventions that harness related
natural resources to develop resilience in rural livelihoods in the face of climate variability
and disaster Nelson et al.2009. Thus, in places where natural resources are a source of
sustenance and fodder, changes in the availability of such natural resources may require
livelihood adaptations, including either partial or permanent migration (Hunter et al., 2013).
Livesto& farming in rural communal rangelands for example, is a livelihood strategy that
helps to spread risk. Moreover, the monetary and fmonetary gains accrued from
communal rangelands coupled with their secondary resources serve to diversify livelihoods
andboost their resilience (Twine, 2013ome of the valued products and services comprise
provisioning ecosystem servicdike construction materials, fodder, fruits, fuel wood,
bushmeat, gum, honey, insects, termites, medicinal plants, thatching matexiaaod for

small artisanal crafts; social services such as cultural and spiritual benefits; aesthetic value;
wilderness experience and recreation; employment; and ecological services such as carbon
sequestration, grazing, shade, soil stabilization, watgchment, wildlife habitat and acting

as windbreaks (Gandiwa, 2011; Langat et al., 2016). During periods of extreme weather
events such as droughts and floods, woodlands represent some of the most accessible
sources of products and incomes for many ecoicatly marginalised people (Mutenje et al.,
2011). They are thus crucial to the livelihoods of local communities as they form the only
easily accessible safety net for food and income aBiwi® external support in the form of
food-aid from the governmentr NGOs (Gandiwe, 201 Ultimately, unfarmed rangelands in

rural communities are argued to be vital sources of secondary resources which satisfy
domestic needs such as fuelwood and income (Twine, 2013).

The risks to woodlands however, involve laggpak challenges, owing to poor harvesting and
grazing practices, which work together with opportunistic pests and diseases (Gimona et al.,
2012). Moreover, several woodland flora and fauna rely on ecosystem resources (such as of
the woodland) to thrive. To $eguard populations of such species, management decisions
should proactively consider and reflect letegm uncertainty Gimona et al.,, 2012).
Consequently, climate change impacts on rangelands span a longer time horizon and are less
apparent compared to griculture but may escalate woodland resource degradation and
hence there is a need for livelihoods to be more resilient in anticipation of such effects
(Kgosikoma et al., 2013)

1.2.2 ClimateChange andAgriculture

Climate change, coupled with increasgidbal population, heightens food insecurity in sub
Saharan Africa. This is because agriculture, unlike woodland resources, is highly sensitive to
climate change because increased temperatures decrease yields of desirable crops while
aiding the proliferaton of weeds and pests, which has implications for animal production as
well (Nelson et al., 2009 Consequently, climate change impacts all four dimensions of food
security namelyavailability, access stability and utilisation of food. The use of natural
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resources however, buffers poor rural households from climate impacts on agriculture
(Nelson et al., 2009 Dry land agriculture, such as that practiced across most of Africa, is more
vulnerable to the fluctuations in rainfall than irrigated lands, whighaeerbates the chances

of crop failures in the short term and production losses in the long té&teison et al., 2009

The global shortfall in food production and surge in food prices between (Z0UB
(Nawrotzkietal., 2040 = & ¢St f ecantHgh stmrtiall in nffadpduttian dig
02 RNRAAKG owSdziSNBEXZ Hnanmpyv SYLKIAaAAaS (GKAa
areas, people in developing countries are already vulnerable and faced with the highest risk
of food insecurity. Inaddition, escalating population growth and scarce land resources,
coupled with unfavourable economic conditions, often exacerbated by adverse weather
conditions such as droughts diminish rural incomes (Campbell et al., 2000; Mutenje et al.,
2011). These faors cause people to explore natural woodlands for agricultural and pasture
land (Chibisa & Rwizi, 2009). Moreover, rural dwellers actively source woodland products for
sale as complementary income (Mutenje et al., 2011).

LJZ

Similarly,circa 40% of SouthtANR O Q& dzy RSNILINA @A f SISR LJ2 LJdz |

and relies on land directly or indirectly for sustaining their livelihood through agriculture and
related activitiegTurpie & Visser2012). The kind of agriculture practiced by such rural folk

is extremely vulnerable due to its high sensitivity to climate variables, as well as the country
being largely serrarid (Turpie & Visse2012). Consequently, climate change is projected to
have direct impact on rural subsistence agriculture, as wehteasural economy as a whole.

This may put undue strain on rural local governments which supply services and facilitate local
development(Turpie & Visser2012. This scenario indicates that climate change further
complicates the quest for sustainability rural animal and crop production systenie(son

et al, 2009).

Innovation is key to boosting such multiple livelihood strategies without compromising their
resilience(Twine, 2013)The case for innovation is especially pressing as climate change will
directly impact the sectors that sustain the poor viz: agriculture, water supplies, biodiversity
and ecosystemgTurpie & Vissel2012).

1.2.3 Social Innovation

Social innovation is @ncritical component for successful adaptation to climatic and related
sociaeconomic challengeéSteward et al., 2009)The termsocial innovatiorencompasses
two main aspects, namebBocialandinnovation

a) Social:an innovation is deemed to be social when it produces a social value i.e.
beneficial to the entire public or society instead of a privileged few.

b) Innovationrefersto the successful use of fresh ideas (Steward et al., 2009, p.7). This
suggests that an movation is not only an invention but a new idea thatmsre
successful or more efficient thagre-existingalternatives.
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efficient, sustainable or just than present solutions and for which the value created accrues
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social groups and communities producing, developing and sharing ideas and answers to tackle
dzZNB Sy (i a 2(nivérsity of/tig SVesi &f Englang014, p.3)

Socialinnovation may manifest ag completely fresh idea that is disseminated throughout
the local community, but it can also be a hybrid of existing and fresh ideas to create something
new (Abenethy et al., 2014). This assumes that a myriad of ideas maytbedirced but
undergo phases of justification and refinement before they are embradadvérsity of the

West of England2014). In the context of this study, social innovation entails the response
measures adopted by rural resource users to cope with thegact of climate change and
environmental degradation, as well as finding ways to make traditional management systems
more sensitive to contemporary climate and environmental management concepts. It also
points to establishing and redefining roles and resgibilities for key actorsApernethyet

al., 2014).

The natural ecosystem is subject to fluctuations, thus necessitating adaptive and dynamic
approaches that are provided by social innovation (Reetes.,2013). Comparatively small
social groups havthe capacity to serve as a telsed for innovation in environmental and
sustainable living (Reevesal.,2013). When successful in this seedbed stage, innovation can
be tailored for the needs of other communitiesr{iversity of the West of Englan@014.
Nonetheless, such environmental interventions are ineffective in the absence of a requisite
management and governance framewowkbernethyet al., 2014). Thus, natural resource
management becomes problematic when managed by an institution whose span of authority
is not commensurate with the geographical scale or particular spatial dynamics of the
resource (Cash & Mes 2000). The poor cordgration given to scale and cressale
interactions as per humaanvironment systems produces misguided public policies and
resource management systems (Cash & Moss, 2000).



The local social dynamics and roles of responsibility affecting natural resoareeoften
shaped by culture UNESCO & UNERQ03. Culture influences human interpersonal and
human environment interactions with implications for the present and future generations
(UNESCO & UNE®O3. Hence, there is a common dependence between lgick diversity

and culture as numerous cultural practices rely on specific elements of biodiversity for their
continued existence and expressiotdNESCO & UNER)03. Furthermore, some locally
specific approaches to managing biological diversity tendeigroduced and governed by
cultural associations, with language and knowledge as a mode of maintenance (UNESCO &
UNEP2003. Consequently, when languages and cultures are ignored, we directly limit the
sum of our knowledge about the environment and thenmerous benefits that humankind

can derive from it (UNESCO & UNER)J).

1.2.4 Consideringlraditional/ IndigenousSocial Dynamics andResourceManagement
Although adaptive conanagement has developed from current resource management
systemsBerkes, 2007; Chidumayo & Gumbo, 201fe presence of some factors can further
enhance its advancement. These factors mirror its esosde dynamics and emphasize the
duties of core individuals and trust building coupled with the exchange of informainal
knowledge in the entire proces8érkes et al., 200Berkes, 2007; Chidumayo & Gumbo,
2010. Some of these core factors include:

9 Institutions
Contemporary environmental management reflects the delicate balance of essentially
satisfying the pecudr needs of different stakeholder or user groups and effective
management of the ecosystem (Berkes, 2007; Ostrom, 2008; Chidumayo & Gumbo, 2010).
Nonetheless, institutions in the broader sense mediate the roles of the various stakeholder
groups. In the comons or governance literature, institutions also include other mediators
between society and environment, such as customary laws, norms, taboos etc. Furthermore
institutions (be they traditional or modern civic and governmental institutions) denote social
frameworks and organisations which have achieved high levels of resilience (ScottF2001).
example, local institutions influence equity and voice at the local level, which in turn mediate
the degree to which individuals may benefit from natural resesf€Chidumayo & Gumbo,
2010) However, it has been observed that the high involvement of a community does not
necessarily translate into better management in comparison to private or governmental
ownership (MeinzefDick, 2007; Nagendra, 2007). Moreovdhears argue that community
management of commoypool resources can result in benefits being shared unequally among
community members (Oyono et al., 2005; Platteau, 2004), often skewed in favour of the elite
to the exclusion of the poorest members (Claasse2015).Thus, simply handing over the
reins of commorpool resource management to local users does not necessarily mean
challenges such as poaching, overharvesting etc. will be solved (Ostrom, 2008; Claassens,
2015). Nevertheless, some communities perform bettethie management of their commen
pool resources than others (Acheson, 2003; Andersson, 20043. can be attributed to
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different factors like more robust institutions with effective rules that address the spatial and
temporal scales of the resource in gi®n; sound cooperation between the related national;
regional and local institutions and the flexibility/adaptability of governance approaches to
common pool resources (Ostrom et al., 1999; Gerber et al., 2B#fstone et al., 2015).
Furthermore, lochcommunities have demonstrated their capacity to create robust local
institutions for governing local resources effectively (Ostrom, 2005; Berkes, 0@muza

& Balkwill, 2013)

Institutions are premised on three key pillars that are mutually reinforcing (Scott, 2001).
These are the culturadognitive, the normative and the regulative. The three pillars, when
coupled with associated activities and resources, provide stabilitynagmhing to social life
(Scott, 2001). Theegulative pillarof institutions pertains to preserving law and order in
society (Scott, 2001). It is associated with establishing codes of conduct and introducing rules
or conventions, ensuring conformity andaeting the commensurate incentives or penalties

as the situation demands (Russo, 2001). This may manifest in a myriad of ways, ranging from
humiliation to use of law enforcement agencies such as the police or the courts (Scott, 2001).
Such disciplinary méanisms ensure conformity and move actors toward uniformity within

a defined space (Foucault, 1977).

Institutions have a key role in the successful observance of laws relating to the sustainable
use and management of resources (Jepperson, 1991).nbhmative pillarreflects the

& 2 O A\dlledafidorms(Scott, 2001)The values refer to notianof the ideal coupled with

the setting of benchmarks or standards which serve as points of reference (Scott, 2001).
Norms, however, dictate the manner of doing things and outline legitimate means to pursuing
an endeavour (Scott, 2001). This suggeststutgins can influence local practices or attitudes

for the effective management of local resources or serve as impediments (Hughes, 1936;
Cundill et al., 2013). Furthermore, in the domain of thituralcognitive conformity arises
because alternative Beaviour is deemed as implausible; hence routines are accepted and
observed as the usual way of doing things without hesitation or much question (Scott, 2001).
This surmises that cultural norms can shape the practices and interventions in a locale to
managng their natural resources (Cundill et al., 2013). These core features of institutions are
ySOS&aalrNE FT2NJ LINPFFSNAY I W2 LI Adaded Qrobledst dzi A 2 y
associated with commaopool resources (Ostrom, 2008). Furthermore, they arelvib
providing the needed adaptive, mulgvel governance that such complex, evolving resource
systems require (Ostrom, 2008).

1 Local Actors
Poor households often use biological products from the wild (including woodlands) such as
wild spinaches, wood tis, edible insects, wood for building, venison, wild honey and reeds
for weaving amongst othei®lowo et al., 2011)Such products commonly referred toras
timber forest products (NTFPak exploited for consumption and also as safety nets by the
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rural populace in South AfricéShackleton & Shackleton, 200§ubsistence products are
mainly harvested by children, women and elders, whilst the commercial extraction of
resources is done principally by young medhidumayo & Gumbo, 2010) within the
framewak of local norms which are supervised by the lead&tse combined effect of the
actions of these players has implications for the sustainable management of natural resources
(Chidumayo & Gumbo, 2010)lhe advancement of adaptive gonanagement systems
embraces robust institutions as well as proactive -seffanizing processes for problem
solving Folke et al., 2003 Leadership is a key factor in the sifjanizing process as leaders
frequently initiate the essential measures needed in ecosystem manage(Westleyet al,,

2002). Ecosystem management aspirations coupled with the ecosystem information and
understanding at their disposal determines the path of action in reaction to change (Folke et
al., 2003). Leadership may arise from communities andha&delforganizing process. Thus,
individuals act as key drivers and facilitators in organizational change as per ecosystem
dynamics and its associated adaptivernanagement process.

As key stewards, leaders are essential in nurturing inter and infganizational functional

links and therefore enhance the dissemination of information and knowledge from numerous
sources to be used in the local context of ecosystem management (Imperial, 1999). Moreover,
social networks develop for such goals (Schefteal.e 2002). These social networks provide

an avenue for local users to benefit from external sources of information and knowledge.
Furthermore, the capability to cope with the dynamics of social and ecological systems
depends on the entire network of iatacting individuals and institutions at various scales that
mobilise action around the right issues at the right time (Wes#ewl, 2002; Folke et al.,
2003).

Trust is another vital feature in social selfjanizing processes directed at ecosystem
maragement as trust lubricates cooperation (Pretty & Ward, 2001). Hence, the absence of
trust amongst people is an obstacle to the development of collaborative measures like
adaptive cemanagement systems (Baland & Platteau, 1996). Notable cases -of co
managenent that have thrived are attributed to extensive periods of trust building (Pretty &
Ward, 2001).

Due to its fluid nature, several local actors can initiate social innovation in the environment
sector with different degrees of formality and organizatidhcluding community groups,
NGOs, charities, governments, businesses, academics, philanthropists, combinations of these
and more spontaneous gatherings of citizens recruited through social media to tackle
SY @A NR Yy Y S (Uiidersity &f théiWileSt &f@land 2014, p. 5). The involvement of locall
actors, as a bottorup strategy has more advantages for the communityawss more
structured topdown processes such as increased public trust, enhanced decision making on
local issues, adopting more envimmentally friendly lifestyles, values and practicBeéves

et al.,, 2013. This has led to the phenomenon of citizen science. Citizen Scienace is
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burgeoning field which experiments with alternative channels of public knowledge
production and democracy. Tough partnership with scientists in structured investigative
projects, citizens can supply valuable information that can shape policy, enhance
understanding and answer a number of pressing social issues (ECSA, 2015). A social
innovation project located ithe Swedish wetlands of Kristianstads Vattenrike is lauded as a
fine example of this approach as it elicits public support in monitoring local wildlifie€rsity

of the West of Englan®014). The gathered data then feed national and European monitoring
projects University of the West of Englan@014). It can be argued that such a model is
transportable to Africa. However, in s@@haran Africa, it is noteworthy thpoverty is a key

cause and consequence of environmental degradation and depletioratiral resources
(NEPAD, 2003). This makes people largely desperate for the scarce natural resources available
and supports the argument to give greater emphasis to the human dimensions of ecological
conservation in addition to the purely scientific asseents of species and habitats
(Muhumuza & Balkwill, 2013Yhis suggests that the dynamics of such public knowledge
production may differ and hence follow a different trajectory. This research sheds light on
this theme as it involves the roles of localtas and resource users in the sustainable
management of natural resources. Nonetheless, the cooperation and contribution of all
individuals across the social strata in addressing pressing environmental challenges
confronting society is laudable (Folkeagt 2003; Mowo et al., 2011). It also cuts across other
background themes such as institutions, elitism and gender.

1 Polic
Poverty angi/ high human densities, coupled with insecure land tenure and weakening
traditional institutions, have a profound effeoh ecosystem integrity in savannas (Hoffmann,
2015).Moreover, the influence of institutional transformation, as well as modifications in
technology and services on savanna processes indicates that policies are a determining factor
in the success of sudustainability (Eriksen & Watson, 2008ultural geographies, political
boundaries and natural boundaries influence the interest and ability of communities to
partake in environmental management (Prager et al., 2015). Several policy formulations
highlightthe essence of endogenous, grassroots participation as an effective approach to
sustainable management of the environment, citing the particular benefit of harnessing the
creativity, development potential and cooperation of local people (UNESCO, 200&8). S
policies indicate that the input of communities will engender social, economic and
environmental benefits locally and farther afield. Moreover, effectual community
engagement will produce more cost effective (less costs for control and enforcement) and
more sustainable operation of policies because the policy objectives are understood,
embraced and have the goodwill of the relevant stakeholders (Prager et al., 2015). Besides
the notion of communitybeing a complex setting, technical, sepilitical ard institutional
challenges related to inadequate knowledge integration (scientific versus lay/local
knowledge) and regular evaluations are some of the factors that complicate rural policies
(Prager et al., 2015). However, often the poor fit of policieshwdiverse institutional
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echelons, coupled with the policy relevance to the challenge it seeks to tackle, together with
the fit between the social (institutional structure) and the biophysical system, are seen as
hurdles to successful environmental goveroan(Berkes, 2009)Similarly, related policy
modifications have implications at the grassroots including impacts on rural livelihoods,
economic activities and changes in land (Reager et al., 2015Hence, there is often friction
between traditional andstatutory law including the rights to resources which affect effective
management in the savanna.

¢CKS GSNXY alLRftAOeéd oNRIRf& AynkingRrémiewotk OF f |
(Claassens, 2015). Moreover, actors, be they individual or communak tegether to

discuss and make decisions; thus their conduct largely determines policy success (Claassens,
2015). Consequently, the conducts of individuals are equally as vital in shaping policy
implementation and communal initiative similar to that of leative entities (Prager et al.,

2015). Nonetheless, communities are often heterogeneous with individuals varying in their
preferences, capacities, interests and levels of influerf€®usins & Walker, 2015

Communal members may be sympathetic or unsyrhptt to the cause of the environment:

they may be opposed to the views of the collective or they may simply show apathy (Eberbach

et al., 2015). Measures are initiated by the individual but affect the neighbours, peers, and

the entire community in the eth (Eberbach et al.,, 2015). The nature of the communal
2NBFYAT I GA2Y O2dzZLJt SR gA0GK (GKS 3a20AF0SR 32¢
interest and proactiveness in the management of their natural environment or otherwise
(Hoffmann, 2015). Thepreferences and needs will decide how they see anticipated benefits

and assess policy impacts (Prager et al., 2015).

Though the nature of pojcmay suggest that it considers community members across the
board, it is argued that one vital role of policy intervention is to identify the key actors,
choosing one group over another (Kovach, 20RMhkema2003. Local policy and action is
thus an inerplay of local and extribcal factors as environmental resources often overlap
local and administrative boundaries (Eberbach et al., 2015). Hemesmagement of
environmental resources involves a myriad of seonomic factors, ranging from local to
global scales, thus necessitating constant adaptation: the human systems that influence the
utilisation, development and management of resourq€daassens, 20155uch systems
revolve around local policies.

1 Gender
Globally, climate change disproportionatedffects sections of the population that are most

dependent on natural resources for their livelihoods and sustenance, as well as have the least
capacity to address natural disasters, such as droughts (UNFCC,.2@3)nstitutions have

a critical rolein addressing the needs of such vulnerable grofyisFCC, 2014; UNDP, 2018)
Moreover, institutions impose restrictions by defining legal, moral, and cultural boundaries
distinguishing legitimate from illegitimate activitiédcemogluet al., 2001; Craml& Wills,
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2010) Hence, institutions also provide guidelines and resources for acting as well as
prohibitions and constraints on actigfdavoia et al., 2010; Kain, 201Hill, 201). This
suggests that institutions also support as well as empower actiahdsactors (along gender
lines) which has implications for sustainable resource management in the rural cQkgent

2011; Hill, 2011).

The influence of institutions is also reflected in the nature of gender roles at the communal
level and subsequenthgender roles related to resource use (Johnson et al., 2004).
Consequently, the differences between men and women in interacting with the environment
is reflected in the 1992 United Nations Conference on Environment and Development (the
Earth Summit) in Bi de Janeiro. These differences between men and women in
environmental interactions are further accentuated by power relations, which are maintained
by institutions (Ostman & Parker, 1987). Hence, the nature of power relations in the family
and society if f dzSy OS 62YSyQa dzaS 2F NBaA2dz2NDSaod
differs across the genders due to variances in vulnerabiliies owing to the varying
responsibilities of men and women as per the cultural context in which they fund@ibant,

2010; Resurreccion & Elmhirs2012). Moreoverwomen are faced with heightened risks and
burdens from the adverse effects of climate change in conditions of poverty, and women form
GKS LINBR2YAYlFIyYyld LRLzZ I OS 2F (KS ¢2NIRQa
comparatively low involvement in decisionaking structures and labour markets entrenches
inequalities and hinders their proper contribution to climatdated planning, policynaking

and implementation (AroraJonsson, 2011).However, women can make aial
contributions to climate change response by virtue of their local knowledge, deep
connections to the environment and roles in natural resource managenfeih~CC,
2014) Such qualities make women potent agents of transformation with knowledge
and expetise for building resilience to climate change and disastethe household

and community level (UNDP, 2018). Conversely, when policies or interventions are introduced
without the meaningful involvement of women, it accentuates prevailing inequalities and
compromises effectiveness (UNFCC, 2014; UNDP,.20iE8herefore imperative to involve
women and men equally in the development and implementation of climate policies that are
genderresponsiveto help address the differentiated needs, experiencedpnires and
capacities of women and mgMcCright, 2010; UNFCC, 20I@is will help bolster climate
change and disaster resilience and empower women with equal accessibility to and
control of the resources they need in adapting to and mitigating the aotp of
environmental fluctuations AroraJonsson, 2011; UNDP, 201&ender equality and
G2YSYyQad SYLRSNNSYG LINRPINIYYSa KIFI@S (Kdza
environmental conservation and realizing sustainable development (Resurreccion &sElmhi
2012).
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1 Age
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significant variable in studying attitudes and perceptions as people of different age cohorts
vary in their values (Kooij et al., 2011). It is thus argued, that peoplieénse age categories
have their unique perspectives and exhibit differemvironmental behaviours to varying
degreeg(Torgler et al., 2008). Others posit that thigength and direction of ageffects in
terms of humanrenvironment relations is largelynconsistent(Brenton et al., 2013). It is
therefore imperative to understand variances across age groups in terms of their approach to
the natural environment, their awareness of environmental issues, the factors that trigger
their environmental actionsgs well as their environmentaHyiendly conduct (Aminrad et al.,
2011). Consequently, investigating the connection amongstgageps and environmental
management can afford vital insights on tailoring environmental interventions.

Due to the impact of quth emigration as a livelihood strategy, village households in South
Africa tend to be headed by older people relative to other places and hence there is the need
to consider the implications for environmental initiatives (Hunter et al., 2013). Moredaver,
has been observed thabousehold structures in several African countries (South Africa
inclusive) have been radically transformed by the HIV/AIDS epidemic (Pillay, PBit&has

led to families and communities becoming incapable of coping with therae\effects of HIV

and AIDS, with particular emphasis on the assistance needed by affected orphans and
vulnerable children (Twine et al., 2010). Traditionally, such orphans were supported by the
extended family. However, this safety net is compromisedadern times (Mogotlanet al,

2010). Consequently, these orphans are forced to fend for themselves resulting in the
phenomenon of the chikheaded household (CHH), as a new type of family (Mturi, 2012).
Therefore the dynamic relationship between aggoups and social innovation at the village
level is also assessed in this study.

The strength and direction of ageffectsvis-a-vis a number of psychological domains offer
possible patterns of conduct as per humanvironment relations (Aminrad et al., 2011). For
example, the soci® Y2 A2y f &St SOGAGAGE KeLRGKSAaAaA
perspective of time remaing in their lives causes them to seek a wide spectrum of
information and follow particular social goals (Carstensen et al., 1999). Relatively young
people are likely to regard their time remaining as long and hence prioritise and make
preparations for détantfuture objectives, like finding fresh information or opportunities.
However, this is countered by the argument that this idea of time may be abused and young
people may thus for example, not save for retirement because it seems far away. Moreover,
in some communities old people are the ones who have time and interest in the environment
unlike the youth who are busy with their lives. Nonetheless, comparatively young people may
be presumed to be more environmentally aware and knowledgeable (Brentah,&2013).

As innovation and adaptation are knowledge intensive, it can also be presumed that young
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people will be more innovative in the face of environmental pressures. Their activities could

also be concentrated on educational behaviours which may eoddheir environmental
awareness. Moreover, as futw@iented objectives may be more of a priority to young

people, they would be presumed to be more alarmed about the negative impacts of their
environmental activities on their future, given that theyllwbear the brunt of such
consequences and have to live with them for a longer timeframe (Brenton et al., 2013).
Conversely, they are also less likely to perceive severe environmental change (e.g.
degradation or climate change) because they have a shqgutgiod from present to
GolaStAySéeé oO0SFNIASald Of SFNI NBSO2tft SOGA2y 0 F2N
flexible in their beliefs and more receptive to change.

On the contrary, older people might have a higher likelihood of considering a briefer time
frame and consequently, follow goals that result in emotional satisfaction and steer clear of
any current emotional discomfort (Baltes, 19@&amberg & Moser, 20Q7Hence, they may
have a higher probability of exploiting the environment to attain emotional satisfaction
(Brenton et al.,, 2013). This translates into older people conserving less, being less
environmentally proactive, and taking less environmentally resjae choices with
implications for environmental innovation and sustainable livelihoods (Brenton et al., 2013).
This is countered by the notion that elderly people are concerned for the wellbeing of their
grandchildren and thus, are concerned about eommental health for posterity.
Nonetheless, other arguments point to agéects causing young people to be more
environmentally aware and proactive (Roberts et al., 20®86®nnold, 1981 Power
differentials also cause young people to be less influencettidogilominant social paradigm,
and as such cause young people to be more epémded and receptive to new ideas
(including those on sustainability) as well as exhibiting environmerftadiydly values
(Dunlap & Van Liere, 1978). Furthermore, these faatoay also be related to the context in
which each generation grew up.

Although it has been observed that several personality characteristics change markedly as
people grow and mature, young people are more open to novel experiences (Roberts et al.,
2006). As innovation demands flexibility and oparindedness to change, young individuals
can be presumed to be more likely to embrace fresh ideas and change with respect to
environmental sustainability (Baltes, 1968). Moreover, older individuals may be more
resistant to change and be more careful or wary of new ideas (Roberts et al., 2006). Hence,
they may tend to consider change when there is an obvious benefit or when faced with
immense social pressure (Morris & Vankatesh, 2000: Brenton et al., 2013).

1.2.5 StudyThemes

The key themes of this thesis are captured and integrated in Fig. 1.1, showing how climate
change (through its effects such as higher temperatures, drought, fluctuations in seasons and
rainfall patterns) has implications for the sustainablanagement of natural resources (e.g.
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woodlands) (Fig. 1.1). When these resources are managed sustainably, it helps in managing
the impacts of climate change. Similarly, environmental challenges, such as excessive
deforestation, unsustainable harvesting woodland resources and poor burning practices,
tend to worsen the impact of climate change and affect the sustainable management of
resources. The dynamic interaction between the various themes of the study is thus
illustrated in Fig. 1.1.

Ecosystem in state of dynamic equilibrium

Land-based livelihoods
(e.g. agriculture) &
communal resources (e.g.
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Figure 1.1Flow diagram of thematic areas of this study

In rural areas, livelihoods are intricately entwined with nat(@arr, 2008)and thus the twin

impacts of climate change and degradation on environmental resources equally affect
LJS 2 Lita®t@ased livelihoods such as agriculture (Fig. 1.1). In response to such
environmental pressures, societies formulate new ideas by way of innovation to safeguard
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their livelihoods. These fresh reactionary ideas mediated by rural policy, gender and
institutions (Fig. 1.1) may not necessarily be ideal, positive or effective in sustainably
managing the targeted natural resource but may simply be trial and error.

With time, the environmental feedbacks from applying these ideas or techniques are assessed
and society adapts the management technique (Fig. 1.1) accordingly in the light of fresh
evidence and knowledge. The community then improves the technique tailored for their
peculiar socieeconomic and environmental condition.

1.3 AIM

The overarching aim of this study wasexplorethe key factors that separately or together
with climate variability may be driving innovation in response to climate and land degradation
for agricultural productivity and effective management of naturadaerces at the village
level.

1.3.1 ObjectivesResearchQuestions andHypotheses

Objective 1 To explore the influence village level actors (pemnt@magement frameworks)
and nonagrarian policies on the management of common pool resources anééesed
livelihoods (respectively) in the rural milieu

ResearciQuestions 1

1a) How do village level nonagrarian policies influence engagement irbset! livelihood
activities amongst vulnerable groups?

1b) What are some core background factors that cause an individual to either abuse or
positively invest spplemental income with reference to their livelihoods?

1c) How do the changing roles of traditional leaders over time (during and-gyuesttheid
eras) affect the management of communal natural resources at the local level?

Research Hypotheses 1

la)Social grants beneficiaries are disincentivised to engage in productive labour such as
agriculture unlike nofbeneficiaries.

1b) The changing roles of traditional institutions in the management of communal resources
negativelyimpacts the effectiveness oélated natural resource emanagement
frameworks.
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Objective 2 Toexplorethe influence of key individual traitsf respondentsuch as gender,
age, education and location of farming activity on strategy uptake for sustainable agriculture
and use ofwoodland resources for enhanced climate adaptation.

ResearclQuestions 2

2a)How does the uptake of agricultural strategies differ across key traits such as gender, age,
space and social capital for agricultural productivity and sustainable woodieswlirce
management?

2b) What are the key implications for key traits in responding to climate fluctuations within
the context of innovation at the community level?

Research Hypotheses 2:

2a) Key individual traits such as gender, educational level amtiage a positive association
with the uptake of agricultural strategies in response to environmental dynamics.

2b) The location of farming activity has a positive association with strategy uptake in rural
smallholder systems.

Objective 3:To determine the impact of key individual tragsrespondentn the number
of land-based asset classes used/owned by smallholders and related numbers of agricultural
strategies pursued.

ResearclQuestions 3

3a)How does the number of larbdased assis used/owned by smallholders differ across
key traits (such as gender, age, space and social capital)?

3b) How do key individual traits influence the number of agricultural strategies pursued by
smallholders to secure their livelihoods?

3c) What is the ssociation between the number of ladzhsed livelihood asset classes
used/owned and the numbers of agricultural strategies pursued?

Research Hypotheses

3a) There is0 positive relationship betweekey parameters such as age, gender, location of
farming and gender with the numbers of labdsed assets used/owned by smallholders.

3b) Key parameters (such as age, location of farming and genderpbaesitive association
with the numbers of agricultural strategies pursued by smallholders to sethee
livelihoods.
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3c) There is10 positive association between the numbers of ldmased assets owned and
the number of agricultural strategies pursued by smallholders.

1.4 THEORETICAL FRAMEWORK

The theoretical framework for the study stems from seeawlogical systems theory. Natural
systems and social systems are individually complex in their own respect. In addition, many
of our environmental and social challenges entail the further intricddgteraction between

social and natural systems (Berk&899; Berkes, 2007Evidence from a number of studies
indicates that current resource and environmental challenges are not effectively responding
to their prescribed solutions, thus highlightingetgulf between contemporary environmental
challenges and available capacity (Berkes & FA®@8 van den Berg et al., 2011; Levin et

al., 2012; Borzel & Hamann, 2013). This scenario comes in the face of mounting evidence of
the profound impact of humaimelated factors as drivers of environmental change. Thus,
there has been increased demand for creative forms of edissplinary collaborative
approaches to tackle social and environmental issuedepth BorriniFeyeraband, 1996;
Berkes et al., 2003)This has resulted in a number of concepts with such attributes including
socicecological systems (Hallida§ Glaser, 2011). Thesgocial ecological systems are
intricate adaptive systems consisting of many diverse human anehonoran elements that
interact. They adapt to fluctuations in their environment and their environment changes as a
result(Halliday& Glaser, 2011)

Socieecological systems (SESES are nested, cressale systems which supply some of the
basic yet vital social services such@sdf drinking water, energy and fibre (Berkes & Folke,
MPpPy 0P ¢KSe I NBE aey2yeSyavaNRYXNBFSENNERGISYAaE a0

The following terms used in line with so@oological systems in the literature are defined as
follows:

Adaptive managemenunderscores the process of learning by practice and suggests
that resource management policies can be regarded as test cases from which
managers can learn (Grunderson, 1999; Berkes et al., 2003). It distinctively lays
emphasis on the signimce of environmental feedbacks in steering policy,
accompanied by a cycle of tests to shape policy (Berkes et al., 2003).

Institutions are the formal and informal structures that shape human interactions
with normative and cognitive attributes (Berkes et al., 2003).

The conceptual framework (Fig. 1.2) of this studlye bricolage of notions, assumptions and
theories that buttress and form this research forms a core aspect of the research design.
Hence, a visual representation of the key factors or variables and presumed relationships
between them and the phenomena studied is graphically illustrated.
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1.5, CONCEPTUAL FRAMEWORK
The global climate is being transformed with implications for our local weather, ecosystems
and society (Fig. 1.2) amongst others (Parme&arohe 2003; Richard et al., 2010). This is

because there is an intricate connection between the elements of tHélek Qa S O2 & e a (

(Agrawal, 2011)Thus, when one core component is compromised, it comes with ripple
effects on everything else (Boeing, 2016). This scenario has been referred tobagtdréy

effect (Lorenz, 1963). An example of such a typology is ttemaio of global warming
unleashing diverse chain reaction effects (Fig. 1.2) on plants and animals as well as human
commurities (Sala et al., 2000Quraiappah, 200@adamouny & Schnittler, 2015)

Climate change

Resilient society

Rural communities

Figure 1.2. Conceptual framework

The arrowsndicate the various factors in the figure are mutually reinforcing or in dynamic
interaction with each other. N: natural factors P: policy A: age  G: gender relations
L: local actors H: human factors e.g. deforestatigmor harvest practices

NB: Rural communities form an outer ring of Human society (Fig. 1.2) because most rural
communities (or countryside) in the global south are located outside towns and cities in
remote areas ohinterlands.

Natural events (N in Fig. 1.2) are not solely responsible for climate change, as anthropogenic
factors (H in Fig. 1.2) related to significant volumes of carbon dioxidg &0@ other heat
trapping gases (greenhouse gases) into the atmosplaéso play a significant role (Moss et
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al., 2010). Climate change is projected to continue into the future with implications for our
health, environment, natural resources and economy (USEPA; Ra@tlamouny & Schnittler,
2015. But proactive measures can be taken by relevant actors to limit climdteced
impacts on our wellbeing rather than assume a fatalist stance (Costello et al.,R@Helm

& Hultman, 2016)Such proactive interventions guided by innovation will halpeveloping
resilient communitiesKig. 1.2 as suggested in the Sustainable Development Goals (SDGs)
(Callaghar& Colton 20081 2 NHI'Y 3 S5AYAUNR2SQOAOGSE HAMYyOd

Rural dwellers are often most vulnerable to the impacts of climate change due to their climate
sensitive lifestyles and lower diversity of sources of food resoufi€esn& Austin 2013;
Ajaero& Onokola 2013).For example climate change causes:

1 Changes in the patterns and volume of rainfall which has implications for streams and
water bodies orwhich rural dwellers rely for pasture and agriculture related activities
(Mugagga et al., 201Qenoir et al., 2010Rouault 2015)

1 Changing ecosystems affect the geographic distribution of several flora and fauna and
their related lifecycle eventsuch as migration and reproductighhomas et al, 2004,
Grunderson & Holling, Z11). Because some of these species have their niches in the
rural communities which depend on them, their survival is important for the rural
ecosystem and wellbeing of the mlrfarming communitiegTinker et al, 1996;
Nagendra 2007; Watrrick, 2016).

Given the high dependence of rural dwellers on environmental resources, there is a constant
dynamic interaction between rural dwellers and the environmehinip & Penuelas, 2005
Agrawal, 2011). This dynamic interaction responds to environmental feedback, and is
mediated by important factors such as key local ac{@rsger et al., 2015%ender relations
(Resurreccion & Elmhirs012 and policy (Prager et al., 2015): with impétions for
sustainable management of the environment.

Local actors (L) are influential and key to shaping attitudes. Thus, many typologies of
innovation diffusion surmise an individual such as a change agent, informing a potential
adopter of a novel ide (Correia et al., 2016Furthermore, others involve a communication
process involving mutual interaction and exchange of ideas by community members to
enhance understanding. Knowledge about an innovation is often gained frompeeas
especially theimdividual perceptions about the innovation in an interpersonal social network
(Oosterlynck et al., 2015).

Gender (G) shapes human/environment relations as well as the use and management of
environmental resources (Braidotti et al., 1994). Women are daktoebe key local agents
who need active engagement for successful environmental resource management (Braidotti
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et al., 1994). This is against the background that as key managers of households, communities
and natural resources, women obtain peculiar kneage about their local environment and

its natural resource@Buckingham2010) Women are thus acknowledged as active agents of
change and possess unique knowledge and skills that should be harnessed to develop
resilience(Agarwal, 2010; Bradshaw010) However, their poor representation in decision
making processes and access to resources in comparison to men, compromises their much
needed contribution (Dey et al., 2018; Swim et al., 20G&nder responsive climate policies

help address the differentiad capacities of women and men whigshpowering them with

the requisite resources to cope with climate impag¢fsaujoet al.,2008; Buckingham
2010;Chant, 2010).

Key terms in the study and their mutual interaction include:

Local, indigenous and tratlonal knowledge indicate the unique environment insight
accumulated not by scientific experts but by lay people who are in close proximity to a
resource and who use and interact with such resource (Berkes et al., 2003).

Alivelihood consists of thebilities, material and social assets and actions needed to sustain
a living (Scoonest al., 199).

Resiliences the capacity of a community to withstand, cope and recover from the impact of
hazards effectively, without compromising its true nature or ability to functi®arfy et al.,
2007).

Vulnerability the degrees to which geophysical, biological and secanomic systems are
susceptible to, and unable to cope with, adverse impacts of climate ch@ayey et al.,
2007).

Adaptation refers to changes in the environmental and seeamnomic systems in reaction

to real or anticipated climate impacts. It demst the change in method, approach and
technique to limit possible negative impacts or maximise opportunities related to climate
change Parry et al. 2007).
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1.6. METHODOLOGY

Methodologically, the mixed method research approakEly( 1.3 is used in this studyoth
guantitative and qualitative research axaluable (Creswell & Clark, 20(Bryman, 201p

The use of mixed methods (Fig. 1.3) does not compromise the importance of either of these
approaches but rather enhances their combined usefulness in research (Creswell, 1994;
Tashakkori & Teddlie, 2003). rthermore, each of these has its own set of methods and
practices(Johnson% Onwuegbuzige2004) thus several approaches to data collection were
employed in a stepwise manner to prosecute the study objectives as illustriaigdi( 3.

[ Mixed Methods ]

l

Collection instruments: to obtain data e.g.
interviews, surveys, focus groups, personal
observation

Ethnography: explain
human perceptions, actions
behaviour in context l

Statistical Analysis General linear models wer
used to investigate the effect of specific variab
after controlling other factors. Gkuare test to shoy
significance of difference or relationship betwe
data.

| i

Case Study to give insight of a

I

Thematic Content Analysis To
identify recurring bodies of subject matter
the relevant texts

DiscourseAnalysis

To identify underlining
assumptions in interview

texts and policy documents

Figure 1.3. Researdiesign
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The approach used largely falls under tbencurrent proceduresf mixed methodology
whereby the researcher merges quantitative and qualitative data to gain a comprehensive
analysis of the research problem. This design involves the researcher collecting both forms of
data simultaneously in the course of the study aimtegrating the information in the
interpretation of the global results (Creswell, 2013; Schoonenboom & Johnson, 2017).

1.6.1 Study Site: Mpakeni

The study site is a rural community in the Mpumalanga Province of South Afnieavillage

of Mpakeni (stdly site) falls under the Mpakeni Tribal Authority which is a cluster of four
villages: Daantjie, Luphus, Zwelisha and Mpakeni. The Chief of the Mpakeni Tribal Authority
does not live in Mpakeni but is represented by a headnfdre Mpakeni area is found the
Nsikazi District to the souttvest of the Kruger National Park Mpumalanga Province, South
Africa. Itcentres ongeographical coordinates 25° 29' 08" South, 31° 16' 38" East and has an
I £ G A G dzR S1,18B It gneompasses thblthetomushaGame Reswe as well as the
Bongani Lodge (Hampson et 2002).

@
Kanyamazan
South Africa

Malelane
Mpakeni ® e
.

Matsulu

. ~
Pullen Nature Rese}vlé

Figure 1.4. A satellite view of the study site (Mpakeni) and its relation to some fringe
communities and major centres such &kelspruit The light areas indicate dense human
settlements or intensive activity.

Source: Google Earth (2015)
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Plate1.A. Ground view of Mpakeni

Mpakeni has a typical rural settirfBlate A. The buildings in the area are generally simple
one-storey concrete buildings connected to the national electric grid and surrounded by
sparse woody plants.

The area is predominantly populated by people of the siSwati (Swazi) and xiTsonga (Tsonga)
language groups, which are originally traced to the southern region of the Kruger National
Park (Van Riet et al., 1997). Rainfall is circa 700 mm per annum (Haetgdg2002), with

an average low of 22 and average high of &3in temperatures per day (Maplandia, 2015).
The tributaries of the Makhomane, Luphusi and Nsikazi rivers drain the area and act as water
sources (Hampson et aR002. The soils are charaistic of sandy loam soils interspersed

with granite outcrops (Hampson et &2002). The prevalent flora is classified as sour Lowveld
bushveld or Malelane mountain bushveld whilst part of the area is categoriseddserable
vegetation type-- CrocGorge Granite Mountainland$SANBI, 20QFerrar & Lotter, 200)7 It

also has an abundance of trees such as kiR&rpcarpus angolengiscorkybark acacia
(Acacia davyi broadleaved erythrina Erythrina latissimg rock figs Ficus glumosa
milkwood (Mimusops zeyhexi marula Sclerocarya birréa scented thorn Acacia niloticg,

spiny monkey orangeSfrychnos spino$aand Lowveld chestnutSferculia murex(Low &
Rebelo, 1996).The Mpakeni Dam is one of the key landmarks of the area. This 15@milli
cubic metre storage capacity dam, is located downstream on the confluence of the
Ngwavuma and Mantambe Rivers (DWA, 2008). The main purpose of the dam is to store and
distribute water to irrigated lands especially the lower reaches of the Ngwavuma River
catchment (DWA, 2008).
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1.6.2 Data Collection

1.6.2.1 Research design

This study was carried out using tbhase studyapproach. Literature and theoretical studies
solely are not sufficient to gain significant insight into the thematic areas under investigation.
Given the complex and yet pressing nature of the study topic, fieldwork was used to gain first
hand knowledge.This was necessary to appreciate the samitiural life of the subjects and
affords an insight into what subjects articulate (Kvale & Brinkma009). Furthermore, the
fieldwork helped understand vital ethicopolitical issues that needed further refiecit both

the pre and post interview phases (Donkor, 2013). Moreover, visiting the target site permitted
the researcher to pick situational cues which enhance the interview process and ultimately in
prosecuting the research objectives (Kvale & Brinkma009).

1.6.2.2Casestudy
The case study approach is a qualitative research technique utilized in this research. Case

studies are used as empirical analyses of contemporary phenomena withilifesaintexts;

when the boundaries between phenomenon andchtaxt are unclear; and in which several
sources of evidence are employed (\2814). Moreover, universals are the exception rather
than the norm in the study of human affairs, because human actions largely originate in a
local context of practice, thus ntext-dependent information is of much more worth than a
pursuit for universal speculation (Flyvbje®)01). Case studies can afford generalizations
when rich contextual cases are deliberately selected to assess the validity of a hypothesis
(Kvale &Brinkmam, 2009). In the light of the aformentioned views, the case study method
was employed to afford deep insight of the subject of social innovation and
agricultural/woodland resource management which is under investigation and permits the
making ofvalid generalizations.

1.6.3 Methodological Approach

The choice of either a qualitative or quantitative approach must be dictated by the
substantive issue under investigation (Karpatschof, 7200Consequently, quantitative
approaches are ideal for study serialized phenomena (Karpatschof, 200whilst
gualitative techniques are appropriate for studying contextualised phenomena, where
individuals are regarded as belonging to social groups (Kvale & Brink2@00). Qualitative
research interviews allowubjects to communicate their perspectives, desires, and concerns
in their own words (Kvale & Brinkman2009). Given that the views of the study subjects on
measures and interventions they have adopted and-fim@ed in response to environmental
stimuli over the years to safeguard their livelihoods are vital to the research, the qualitative
approach was considered suitable.
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1.6.3.1 Mixed methods
Quantitative methods have been used to help overcome the challenge of biases owing to

the individualinterpretations of the researcher and afford the making of valid
generalisations. Hence the two approaches are mixed in this study.

Themixed methodsapproach falls under the domain afultimethodologyor multimethod
researchwhich employs different methas of gathering data rather than relying solely on a
single method to prosecute the objectives of a stit¥ingers &Brocklesby, 1997). Mixed
methods, however, chiefly comprise mixed qualitative and quantitative methods. Thus a
hallmark of mixed method meearch is itanethodological pluralism (or eclecticism) which
translates into betterquality research in comparison to monomethod research. Although
some researchers argue against the mixing of qualitative and quantitative methods as per the
incompatibility theory, others counter that mixed methods enables the investigator to draw
on the advantages of each method and limit their individual disadvantages (Howe, 1988;
Johnson & Christensen, 2014). Thus, mixed methods are an ideal approach to bridge the
schismbetween qualitative and quantitative methods as they complement each other
(Onwuegbuzie & Leech2005. The combination of the different data sets in mixed
methodology research can be achieved by merging or converging them, linking the dual
datasets withone building on another, or embedding one dataset in another such that one of
the datasets supports the other (Johnson et al., 2@0alins &nwuegbuzie, 2004

Qualitative W ( Quantitative
methods J L methods

Figure 15. Linking the data sets in the research
The gqualitative and quantitative datasets were crosterenced to complement one another

(Fig. 15) and gain profound understanding of the information gatherethis was
complemented with Rapid Rural Appraisal Techniques viz: personal observation, key
informant interview, and group discussion to garner dd&apid Rural Appraisal is a cross
disciplinary technique traced to the field of social anthropology and esap a number of
extractive techniques which are deemed as more efficient and-efisttive ways of learning

by outsiders. It underscores the significance of local knowledge and use of dissimilar
techniques to view the same informatioR¢nnie & Singh,9P6). This is very helpful in areas
where baseline data are unreliable and often scarce (F&97). Finding official published
information on Mpakeni was not successful despite several attempts. This points to how
scarce valid data on the study site a€@ven the remoteness and paucity of information on
Mpakeni, Rural Appraisal methods were found useful.
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1.6.3.2 Information gathering
This refers to the various means of gathering data for the study as outlined below:

1.6.3.2.1 Literaturereviews

A literature review affords a critical appraisal of the present state of scholarship on afopic
interest within a certain timeframe. Some key documents were perused to appreciate the
status quo on the various thematic areas of the reseatdbnce, scientific articles and
journals formed the main source of information in the literature reviewi&ysatic searches

on scientific databases such as Science Direct were employed to gather information on

B NA2dza GKSYSad ¢KS &aSINOKSa oSNB SpdeHI yAAS

Innovatiore ~ Adagtive Managemerdt ~ Clintate Change X Indigenous > Gendeg X~
GEnvironmerd | ReRiliedcé 6 KA OK ¢ S NEoldait opdidoRsuck asiNBas
well asOR. Examples of such searches inclu8@ender and Climate Change, Indigenous
Systems and Resilience, Adaptive Management and Envirormmamgst others

1.6.3.2.2 Desktopstudy
This involved consultingews articles and other nescholarly and scholarly literature which
was equally relevant to the study.

1.6.3.3 Datacollection

1.6.3.3.1 Field work

Secondary data were used to complement primary information that was gathered by visiting
the field in the study. Thus, the case study site was visited to afford adequate interaction with
some key informants and actors as a waypafticipant observationSich interaction was
necessary to appreciate the nature and extent of livelihood adaptation in the area over the
years.

1.6.3.3.2 Interviews

Interviews are employed in case studies as they give special attentiopdosan, situation,

or institution(Gee, 201Q) Furthermore, interviews may also be used as an auxiliary method
in conjunction with other methods (Kvale Brinkmam, 2009). To guarantee data validity,
several approaches to data collection were utilised; household/key informant interviews, and
personal observation. Furthermore, to enhance triangulation, several households within the
community wereinterviewed. In addition, the key informants were chosen from different
stakeholder groups to afford a comprehensive overview of the subject matter. Finally, the
guestionnaires were prepared in such a manner that they were easily comprehensible to the
respondents.
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1.6.3.4 Sampling

In research, it is important that the sample size is adequate to ensure validity of the results
(Kvale & Brinkmam 2009). In light of this, a representative sample of circa 182 respondents
was interviewed to ensure vdity as per resource constraints of time and funds. The 182
respondents were household heads who were randomly interviewed from the various village
sub-sections of Mpakeni village mostly due to availability and chance. The key informants
included opinionéaders and government workers in the area who were dealing with themes
related to this study.

1.6.3.5 Datainterpretation
In the interview process, notes relevant to the aims of the research were made. Audio

recordings of interviews were made and reflected upon later and permitted cross checking
where necessary. Through a thematic content analysis, the significant thersegydrom

the interviews were stringed into statements a laeaning condensation Meaning
condensation denotes summarizing the expressions of interview subjects into brief
formulations(Scollon & Scollon, 20Q4)engthy statements are condensed into bee€ounts
where the main idea articulated is rephrased more succinctly (Kvale & Brimkr2@9). The
meaning condensation approach to analysis comprises five main steps: the whole interview
is first assessed to gain a comprehensive overviewntleaning uits as expressed by the
interviewee in the transcript are identified by the researcher; the key thematic areas as per
the meaning unit is rephrased succinctly; the meaning units are then-es@ssined; finally

the essential themes of the entire intervieave joined to form a descriptive statement (Kvale

& Brinkmam, 2009).In addition, quantitative analysis was carried out to give different
perspectives of and further insights into the themes under investigation. These include the
chisquare test which wasised to examine significant differences between variables,
NEINBaaA2y Y2RSfa FT2NJ I aaSaaiayad OFENARIofSaQ A
values inter alia.

1.7. RESEARCH ETHICS

The genesis of ethics in research is traceabl€&hte Belmont Report df979 which revolves
around three basic principlg®epartment of Health, Education, and Welfare, 197chese
principles have been adopted across other disciplines of research and have become cardinal
reference in terms of research best practicBgpartment of Health, Education, and Welfare,
1979. The codes of ethics as epitomised in The Belmont Report indRedgaect for person
GKAA a0ALMz I 0Sa GKIFIGO GKS RAIyA(GE 2F NBASH NOF
consent was obtained prior to eadhterview, andthe respondentswere accorded due
courtesy irrespective of gender or status. Moreover, they were not discriminated against in
the conduct of the studyBeneficence&lemands that the researcher does not endanger the
wellbeing of participantsThus, interviews were conducted with respondents in a secure and
serene atmosphere so as not to compromise their safety. The interview was done
anonymously and responses were coded so that none of the respondents could be identified
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and subjected to anyofrm of harassment on the basis of the information they provided.
Justiceindicates a fair distribution of the threats and opportunities related with research.
Thus, those partaking in research are entitled to also gain from it. The results of the study
shall be shared with the community (including the Chief and the MTPA) and respondents
accordingly. Furthermore, aParticipant Information Sheewvas addressed to potential
participants detailing the research rationale as well as requirements of participhotge 18
years. This was coupled with observing their right to full disclosure (telling them about the
research) and nowoercion as per partaking in the study.

In contemporary timesRespect for communitidsas gained currency as a fourth principle
pioneered by some bioethicistdlack et al, 2012). This requires the researcher to respect

the norms, values, customs and traditions of the subject population in research and, where

L F dziAof ST aKASER (KSY FTNRY KI(OaeQe6 al.201®. | & |
Similarly, due process was followed as per community entry in accordance with local norms

in the course of the studyUltimately, this research falls under the ambit of the Human
Research Ethics Committee (Nbtedical) of the Univeity of Witwatersrand. Thus, the
procedures adopted in the course of the study were in consonance with such
guidelines/benchmarks, under thé/its human subjects research ethics certificate humber
H15/09/05.

1.8. STRUCTURE OF THHESIS

The topography afhe thesis is outlined as in Figs6 &nd 1.8in order to facilitate its perusal.

¢CKS adNUzOGdzZNBE 2F GKS (KSaAa ARy 18dzif3ySIRG K f 2K
GNBS INBE FAOS INNRga ONR2GA0 OKAOEKNNBSESRBAGY G
LINE OSSRAY3I OKFLIISNER GKIFG y2dNRAaK GKS (GNBS Iy
FAYa |yR 202S00A@Sa GKSy 32 GKNRdAdAK | RA&Odz
OOKI LIJGSNI FAYRAYy3Iao 2F WNSHE&SINBSSEROZNRKY BIi 8 R
202SO0GAGSa M ® o O6/KFLIWISNB H ® puX 6SNB 4NN
submission, to some selected internationally accredited scientific jour@igective 1 is

addressed in Chapters 2 and 5. ptea 3 focuses on objective 2 whilst Chapter 4 gives insights

on objective 3The adopted approach of presenting and writing a thesis in a paper format (as
LISNJ GKS | YAGSNEAGE 2F 2A0G6F GSNENY YRQA NBIJjdz
repetition, espeially visa-vis the introduction and methods sections. Chapter 2 was
previouslysubmitted for review at.and Use Polidyut feedback from the journal indicated

challenge with finding suitable reviewers resulting in undue delay. Hence it will be submitted

to the Journal of Peasant Studiafter some further revision. KI LJ1ISNBE oX n | YR p
ddzo YAGGUSR F2NJ Lzt AOF A2y d C2ff2gAy3a GKAA A\
specific research objectivefifs. 16 & 1.7). The final chapter, Chapter 6, then integrates

findings from the preceding chapters, to comprehensively expound the overall implications

of the study.
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Figure 17. Fish bone diagram of thesis structure

The causeeffect or fishbone diagrans used (Fig. 1.8) to hypothetically illustrate the thematic areas of the study and their culmination into the

final thesis. The six bones above and beneath the axis represent the six chapters of the thesis. These chapters nedriste twafekbone of
the fish providing its structure and ultimately the thesis outcome.

33



1.9, REFERENCES

Abernethy, K. E., Bodin, O., Olsson, P., Hilly, Z., & Schwarz, A. (2014). Two steps forward, two
steps back: The role of innovation in transforming towards commtbasedmarine

resource management in Solomon Islan@®bal Environmental Chandg?8, 30321.
https://doi.org/10.1016/j.gloenvcha.2014.07.008

Acemoglu, D., Johnson, S., & Robinson, J. A. (204 olonial origins of comparative
development: An empirical investigatioAmerican Economic Reviedy, (5), 13691401.

Acheson, J. (2003). Capturing the Commons: Devising Institutions to Manage the Maine
Lobster Industry. Hanover: University Press efvNEngland.

Adger, W.N., & Vincent, K. (2006ncertainty in adaptive capacit¢omptes Rendus
Geoscience, 334), 39%9410.

' 3FNBFEEZ . @ 6HAMAO®D® DSYRSNI I YR DNBSYy D2@SNYyI
Presence: Within and Beyond Community Forestry. Oxforflord University Press

Agrawal A. (2011)Effect of global warming on climate change, flora and fadoarnal of
Ecophysiology and Occupational Health (3¢4), 161¢174. https:// doi.org /10.18311/jeoh
/2011 /2261

Ajaerg C.K., &OnokalaP. C. (2013). The effects of rutaiban migration on rural
communities of Soutleastern Nigerialnternational Journal oPopulation ResearcB013
1¢11. https://doi.org/10.1155/2013/610193

Alweny, S., Nsengiyumva, P., & Gatarabirwa, W. (2@8fdda Sustainable Mountain
Development Technical Report No. 1, ARCOS, October 2934w ww.fao.org/fileadmin/
user upload/mountain_partnership/docs/ African%20Mountains %20Status%20 Report
2014Final.pdhcessed on 21.01.2018.

Aminrad, Z., Sayedakaria, S. Z. B., & Hadi, A. S. (20@fljience of age and level of
education on environmental awareness and attitude: Case study on Iranian students in
Malaysian UniversitieSocial Scienceg8 (1), 1%19. https://doi.org /10.3923/science.
2011.15.19.

Andersson, K. P. (2004). Who talks with whom? The role of repeated interactions in

decentralized forest governanc@/orld DevelopmenB2 (2), 23%,249.http://dx.doi.
0rg/10.1016/}

34


https://doi.org/10.1016/j.gloenvcha.2014.07.008
http://www.fao.org/
http://www.fao.org/fileadmin/user_upload/mountain_partnership/docs/African%20Mountains%20Status%20Report_2014_Final.pdf
http://www.fao.org/fileadmin/user_upload/mountain_partnership/docs/African%20Mountains%20Status%20Report_2014_Final.pdf

Anshelm, J., & Hultman, M. (2016)iscourses of Global Climate Change: Apocalyptic
Framing and Political AntagonisniNew York: Routledge

Araujo, A., Quesadaguilar, A., Aguilar, L., & Pearl, R. (2008). Gender equality and
adaptation.Gender1c4. https://www.gdnonline.org/resources/I[UCN Factsheet Adaptation
.pdf. Accessed on 12.06.2Q17

AroraJonsson, S. (2011). Virtue and vulnerability: Discourses on women, gender and climate
change Global Environmental Chang&l, (2),744¢751.

Baland, J. M., & Platteau, J. P. (1996). Halting degradation of natural resources: Is there a
role for ruralcommunities? Oxford: Clarendon Pre&stp://www.fao.org/docrep/
x5316e/x5316e00.htm accessed on 16.06.2015.

Baltes, P. B(1968). Longitudinal and crosctional sequences in the study of age and
generation dfects. Human Development, 1(B), 14%171.http://dx.doi.org /10.1159/
000270604.

Bamberg, S& Moéser, G(2007). Twenty years after Hines, Hungerford, and Tomera: A
new metaanalysis of psychegocial determinants of pr@nvironmental behaviour.
Journa of Environmental Psychology, 217, 14;25.ttps://doi.org/10.1016 /j.jenvp.
2006.12.002

Berkes, F. (1999). Sacred Ecology: Traditional Ecological Knowledge and Resource
ManagementPhiladelphia: Taylor & Francis.

Berkes, F. (2007). Communiigsed Conservation in a globalized woRdoceedings of the
National Academy of Sciences of the United States of Amé&fdé39), 1518815193.
https://doi.org/10.1073/pnas0702098104

Berkes, F. (2009). Evolution oflt@nagement: role of knowledge generation, bridging
organizations and social learnintpurnal of Environmental Managemef0, 1692;1702.
https://doi.org/10.1016/j.jenvman.2008.12.001

Berkes, F., & Folke, C. (1998). Linking Social and Ecological Systems. Management Practices
and Social Mechanisnfigr Building Resilience. Cambridge: Cambridge University Press.

Berkes, F., Colding, J, & Folke, C. (2000). Rediscovery of traditional ecological knowledge as
adaptive managementcological Applications, 18), 125%1262.

35


https://www.gdnonline.org/resources/IUCN%20Factsheet%20Adaptation%20.pdf.%20Accessed%20on%2012.06.2017
https://www.gdnonline.org/resources/IUCN%20Factsheet%20Adaptation%20.pdf.%20Accessed%20on%2012.06.2017
http://www.fao.org/docrep/
https://doi.org/10.1016%20/j.jenvp.%202006.12.002
https://doi.org/10.1016%20/j.jenvp.%202006.12.002
https://doi.org/10.1073/pnas.0702098104
https://doi.org/10.1016/j.jenvman.2008.12.001

Berkes, F., Colding, J.Fé&lke, C. (2003). Navigating Scee@blogical Systems: Building
Resilience for Complexity and ChanGambridge: Cambridge University Press.

Bluffstone, R., Dannenberg, A., Martinsson, P., Jha, P., & Bista, R. @ifferative

Behavior and Common PbBesources: Experimental Evidence from Community Forest User
Groups in NepaPolicy Research Working Paper No. 732fs://doi.org/10.1596/1813
94507323

Boeing, G. (2016Yisual analysis of niinear dynamical systems: Chaos, fractals; self
similarity and the limits of predictiorBystems4 (4), 354. Https://doi.org/ 10.3390/
systems4040037.

Boisvenue C& Running, S. W. (2013Jontrols on Provisioning Services and Forest
Productivity: Responses and Risk under Changing Environmental Conditiohisothy
R.S., & Pielke, R. A. (EdSl)imate Vulnerability(pp. 12%;149). Amsterdam: Elsevier Inc.

BorrinkFeyerabend, G. (1996 Collaborative Management of Protected Areas: Tailoring the
Approach to the Context. Gland: [UCN.

Borzel, T. A., & Hamann, R. (2013). Business Contributions to Climate Change Governance:
South Africa in Comparative Perspective. Houndsmill: PalgracenMan, UK.

Bradshaw, S. (2010). Women, Poverty and Disasters: Exploring the Links through Hurricane
Mitch in Nicaragua. In: Chant, S. (Ekhdernational Handbook of Gender and Povéppy.
627¢632).CheltenhamEdward Elgar.

Braidotti, R., Charkiewicz, E., Hausler, S., & Wieringa, S. (1@@#gn, the Environment
and Sustainable Development: Towards a Theoretical Synthesidon: Zed Books.

Brenton, M. W.Deniz, S. O., &tephan, D. (2013). Age and environmental
sustaindility: a metaanalysisJournal of Managerial Psycholo@8(7/8), 826;856.
https://doi.org/10.1108 /JMP07-2013-0221

Bryman, A. (2012). Social Research Methods, Fourth Edition. ORédiatd University
Press.

Buckingham, S. (2010). Call in the womdature, 4687323, 502. https://doi.orgl0.1038/
468502a

Burgess,).,Bedford,T., Hdoson, K., Davies, G., & Harrisén,(2003).(Un)sustainable
Consumption. In: Berkhout, F., Leach, M., & Scoones, |. (Bdgptiating Environmental

36


https://doi.org/10.1596/1813-9450-7323
https://doi.org/10.1596/1813-9450-7323
https://doi.org/10.1108%20/JMP-07-2013-0221

ChangeNew Perspectives from Social Sciefme, 26X291). Cheltenham: Edward Elgar
Publishing.

Callaghan, E. G., & Colton, J. (2008). Building sustainable & resilient communities: A
balancing of community capital. Environment, Development and Sustainabig), 931¢
942.

Campbell, B. M., Costanza, R., & van den Belt, M. (2000). Special demtidnrse options in
dry tropical woodland ecosystems in Zimbabwe: Introduction, overview and synthesis.
Ecological Economics(3): 34Xk 351.https://orcid.org/0000-0002-01234859

I FNNE 9 wd O6HAanyLvd . SG6SSyYy adGNHzOGdzNB ' yR | 3
Central RegiorGlobal Environmental Change, 9, 68%699.http://dx.doi.org/10.1016/
j.gloenvcla.2008.06.004

Carstensen, L. L., Isaacowitz, D. M., & Charles, S. T. (1999). Taking time seriously: a theory of
socioemotional selectivityAmerican Psychologist, $3), 16%181.

Cash, D., #oser, S. G2000). Linking global and local scales: Dasggdynamic
assessment and management proces$&sbal Environmental Changdi (2), 109¢120.
http://dx.doi.org/10.1037/0003066X.54.3.165

Chant, S. (2010). Genderpdverty across space and time: introduction and overview
CheltenhamEdward Elgar.

Chao, S. (2012orest People: Numbers across the World. Moreitoiarsh: Forest
Peoples Progranhttp://www.forestpeoples.org/sites/fpp/files/publication/2012
/05/fore st-peoplesnumbersacrossworld-final_0.pdf accessed on 03.04.2016.

| KAOAALIZ tdX g9 WOHAT AT [ D OHANPODP ¢NI RAGAZ2Y L §
arid areas: Implications for biodiversity and environmental sustainahilityrnal of
Sustanable Development in Africa, {1), 16;40.

Chidumayo, E. N., & Gumbo, D. J. (20L& Dry Forests and Woodlands of Africa:
Managing for Products and ServicégashingtonEarthscan

Claassens, A. (2015). Law, land and custom,-2023: What is att8ke Today? Ecosystem

Based Adaptation. In: Cousins, B., & Walker, C. (Hdsy Divided, Land Restored: Land
Reform in South Africa for the 2Century(pp. 6&84). Johannesburg: Jacana Media.

37


https://orcid.org/0000-0002-0123-4859
http://dx.doi.org/10.1016/%20j.gloenvcha.2008.06.004
http://dx.doi.org/10.1016/%20j.gloenvcha.2008.06.004
https://psycnet.apa.org/doi/10.1037/0003-066X.54.3.165

Collins, K. M. T., &nwuegbuzie, A. J. (2014). Toward a New Era for Conducting Mixed
Analysis: the Role of Quantitative Dominant and Qualitative Dominant Crossover Mixed
Analysis. Thousand Oaks: Sage.

Correia, S. E. N., Macario De Oliveira, V., & Gomez, C. R. P. (RB&63idhs of social
innovation and the roles of organizational actors: the proposition of a framework.
Revista de Administracdo MackenZi& (6), 102,133.http://dx.doi.org/10.1590/1678
69712016/administracao.v17n6pla233.

Costello, A., Maslin, M., Montgomery, H., Johnson, A. M. & Ekins, P. (2011). Global health
and climate change: moving from denial and catastrophic fatalism to positive Action.
Philosophical Transactior369(1942), 18661882.https://doi. 10.1098/rsta.2011.0007.

Cousins, B., Walker, C. (2015). Introduction. In: Cousins, B., & Walker, CL@u5.).
Divided, Land Restored: Land Reform in South Africa for theettury (pp. 1¢23).
Johannesburg: Jacana Media.

Cramb, R. A., & Wills, I. R. (2011M)e role of traditional institutions in rural development:
Communitybased land tenure and government land policy in Sarawak, Malaysidd
Development18 (3),347¢360.

Creswell, J. W. (1994). Research design: Qualitative and quantitative approaches.
Thousand Oaks: Sage.

Creswell, J. W. (2013). Research Design: Qualitative, Quantitative, and Mixed Methods
Approaches. London: SAGE Pubiares.

Creswell, J. W., & Clark, V.P. (2007). Designing and Conducting Mixed Methods Research.
California: Sage Publicatiorstp://onlinelibrary.wiley.com/doi/10.1111/j.1753%6405
2007.00097.x/pdf.

Crétat,J., Richard, Y., PoBL, Rouault, M., Reason, C., & Faucherda2010). Recurrent
daily rainfall patterns over South Africa and associated dynamics during the core of the
austral summerlnternational Journal of Climatology?2 8),261¢273.https://doi.org/
10.1002/joc.2266

Cundill, G., Thondhlana, G., Sisitka, L., ShackletonB&re&& M. (2013). Land claims and
the pursuit of cemanagement on four protected areas in South Africand Use Policy, 35
171¢178.https://doi.org/10.1016/j.landusepol.2013.05.016

38


http://dx.doi.org/10.1590/1678-69712016/administracao.v17n6p102-133
http://dx.doi.org/10.1590/1678-69712016/administracao.v17n6p102-133
http://onlinelibrary.wiley.com/doi/10.1111/j.1753-6405
https://doi.org/%2010.1002/joc.2266
https://doi.org/%2010.1002/joc.2266
https://doi.org/10.1016/j.landusepol.2013.05.016

5Q! Y22 ''® 23 . NIRF¥F2NRI Wos tFfAlZ . ®d®X 3 CN
and adaptation to climate change mitigation: insights from loexgn silviculture

experiments Fores$ Ecology and Management, 26203;816.https://doi.org/10.1016/j.
foreco.2011.05.014

Dadamouny, M. A., & Schnittler, M. (2015). Trends of climate with rapid change in Sinai,
Egypt.Journalof water and climate changé@,(2),393c414.https://doi.10.2166/
wcce.2015.215

Dale, V. H., Brown, S., Haeuber, R. A., Hobbs, N. T., Huntly, N., Naiman, R. J., Riebsame, W.
E., Turner, M.G. &alone, T. J. (2000). Ecological principles and guidelines for managing the
use of landEcological Application40 (3), 63%670.

Department of Health, Education, and Welfare. (1979). The Belmont Report.
https://www.hhs.gov/ohrp/sites/default/files/thebelmontreport-508c_FINAL.pdfccessed
on 02.06.2015.

Dey,A., Singh, G., & Gupta, K. (2018\Women and climag stress: role reversal from
beneficiaries to expert participantgVorld Developmentl03 336¢359.

Donkor, F. K. (2013Yiable Alternatives to Unsustainable Household Fuel Supply Sources;
the Case of the West Gonja District in Gh@iapublished MSc Thesis). Alborg University
Scholarly Works, Aalborg, Denmahnkip://projekter.aau.dk/ projekter/files/77302027/
Felix_Kwabena_Donkor_SemlV_13 1 .pdf accessed on (1166.2

S5dzyf L3 wd 9dX 3 Iy [ASNBI YP 50 dmMPpTy v d ¢ K
measuring instrument and preliminary resulf@urnal of Environmental Education,
9,10¢19.

Duraiappah, A. K. (2008)lillennium Ecosystem Assessment: EcosystantsHuman
wellbeingt Biodiversity Synthesis. Washington: World Resources Institute.

DWA. (2008). Joint Maputo River Basin W#&esources Study.

http://www.dwa .gov.za/maputobasinatlas/Reports/English/Report%208.2%20t0%208.4%?2
0-%20Current%20&%20Poten#s20Dev%20020V2.0%206020May%20200.paifccessed

on 03.04.2018.

Eberbach, K., Kubera, A., Okoth, L. N., & Watanabe, A. (2015). Contemporary traditional

leaders a study on land and governance in South Afnita//www.institut -
gouvernance.org/en/chapitrage/fichehapitrage66.html accessed on 09.11.2Q15

39


https://doi.org/10.1016/j.%20foreco.2011.05.014
https://doi.org/10.1016/j.%20foreco.2011.05.014
https://doi.10.2166/%20wcc.2015.215
https://doi.10.2166/%20wcc.2015.215
https://www.hhs.gov/ohrp/sites/default/files/the-belmont-report-508c_FINAL.pdf
http://projekter.aau.dk/%20projekter/files/77302027/
http://www.institut-gouvernance.org/en/chapitrage/fiche-chapitrage-66.html%20accessed%20on%2009.11.2015
http://www.institut-gouvernance.org/en/chapitrage/fiche-chapitrage-66.html%20accessed%20on%2009.11.2015

ECSA. (2015)0 Principles of Citizen Scienbéps://ecsa.citizenscience.net/engageis/10-
principlescitizenscienceaccessed on 04.04.2015.

Eriksen, S. E. H., & Watson, H. K. (2009). The dynamic context afraothcan savannas:
Investigating emerging threats and opportunities to sustainabiityvironmentaBcience &
Policy, 131), %22.K (1 ( LJ& Y k1R.F026A.an2sti.P0RS.10.009

FAO. (1997). Rapid Rural AppraisalChawford, I. M. (Ed.Marketing Research and
Information Systemgpp. 94112). Rome: FAChttps://betuco.be/marketing/Marketing
%20research%20FAQO.m@tfcessed on 06.06.2015.

FAO. (2007). Choosing a forest definition for the clean development mechanism. Forests
and climate change working paperhttp://www.fao.org/forestry/11280-03f2112412b94f
8cabf9797c7558e9bc.pdiccessed on 03.04.2015.

Ferrar, A. A. & Létter, M. 007). Mpumalanga Biodiversity Conservation Plan Handbook.
Nelspruit Mpumalanga Tourism & Parks Agency

Fisher M., Chaudiury, M., & McCuskerB. (2010)Do forests help rural households adapt to
climate variability? Evidence from Southern Malawbrld Developmen38(9), 1241
1250K 0 0 LIAYKKR2A P2NEBKMANOMAMCKSPI2NI RRSODPHAMA DA«

Fishpool, L. D. C.,Bvans, M. |. (2001). Important Bird Areas in Africa and Associated
Islands, Priority Sites for Conservation. Birdlife Conservation Series No.11. Cambridge: Pisces
Publications.

Flyvbjerg, B. (2001). Making Social Science Matt®hy Social Inquiry Faibnd How it Can
Succeed Again. Cambridgegambridge University Press.

Folke, C., Carpenter, S., EImqvist, T., Gunderson, L., Olsson, P., & Walker, B. (2002).
Resilience and sustainable development: building adaptive capacity in a world of

transformations Ambio,31 (5), 437¢440.K G (i LJ& Y k1R.F529/00427MdH-%1.5.437

Folke, C., Colding, J., & Berkes, F. (2003). Synthesis: Building Resilience and Adaptive
Capacity in Sockacologcal Systems. Cambridge: Cambridge University Press.

Folke, C., & Olsson, P. (2004). Adaptive comanagement for building resilience in social
ecological system&nvironmental Management, 34), 7%90.

Foucault, M. (1977). Discipline and Punish: Bimth of the Prison.
New York: Vintage Books.

40


https://ecsa.citizen-science.net/engage-us/10-principles-citizen-science
https://ecsa.citizen-science.net/engage-us/10-principles-citizen-science
http://dx.doi.org/10.1016/j.envsci.2008.10.009
https://betuco.be/marketing/Marketing%20%20research%20FAO.pdf
https://betuco.be/marketing/Marketing%20%20research%20FAO.pdf
http://www.fao.org/forestry/11280-03f2112412b94f%208ca5f9797c7558e9bc.pdf
http://www.fao.org/forestry/11280-03f2112412b94f%208ca5f9797c7558e9bc.pdf
https://doi.org/10.1579/0044-7447-31.5.437

Fraser, J. A., Frausin, V., Jarvis, A. (2015). An intergenerational transmission of
sustainability? Ancestral habitus and food production in a traditional-egmsystem of the
Upper Guinea Forest, West Africalobal Environmental Change,, 2R6;238.

Gandiwa, E. (2011). Importance of savanna woodlands in rural livelihoods and wildlife
conservation in soutleastern ZimbabweNature & Faung26 (1), 6(;66.

Gee, JP. (2010). An Introduction to Discourse Analysis: Theory and Method, Third Edition.
London: Routledge.

Gerber J. D, Nahrath, S., Thomi, L., & Reynard, M. (2008). The role of common pool
resource institutions in the implementation of Swiss natural reseumanagement policy.
International Journal of the Commons(2), 222,247 .http://doi.org/10.18352/ijc.44

Gimona, A., Poggio, L., Browng& Castellazzi, M. (2012). Woodland networks in a changing
climate: Threats from land use chandgiological Conservation 149), 93,102.https://doi.
org/ 10.1016/j.biocon.2012.01.060.

Google Earth. (2015). Mpakeni.
https://earth.google.com/web/@25.48839935,31.2461489,976.402573a, 5008.81207634d,
35y,0h,45t,0r/daa=ChYaFAoML2cvMWptY3p2Ym5mGAIgASgCEesised on 01.08.2015.

Grunderson, L. H. (2001). Managing surprising ecosystems in southern Florida.
Ecological Economics, &), 37%378.

Grunderson, L. H., & Holling, C. S. (2001). Undedstg Transformations in Human and
Natural Systems. Washington: Island Press.

Halliday, A., & Glaser, M. (2011). A management perspective on social ecological systems: A
generic system model and its application to a case study from Réumman Ecology Riew,
18(1),1¢18.

Hampson, J., Challis, W., Blundell, G., & De Rosner, C. (2002). The rock art of Bongani
Mountain Lodge and its Environs, Mpumalanga province, South Africa: An Introduction to
problems of Southern African roekt regions.The South Aftan Archaeological Bulletin, 57
(175), 1%30. https://doi.org/10.2307/3889103.

lAfEY / & OonnmmMO® WOy lFofAy3a NHNIE g2YSyQa SO2
YR LI NIABOWINIG AZNREZL) YSSGAYy3 2y Syl of Ay3 NHzN
empowement: institutions, opportunities and participatiodniversity of Ghana, 223

September. AccraCentrefor GenderStudiesand Advocacy

41


http://doi.org/10.18352/ijc.44
https://earth.google.com/web/@-25.48839935,31.2461489,976.402573a,%205008.81207634d,%2035y,0h,45t,0r/data=ChYaFAoML2cvMWptY3p2Ym5mGAIgASgCKAI
https://earth.google.com/web/@-25.48839935,31.2461489,976.402573a,%205008.81207634d,%2035y,0h,45t,0r/data=ChYaFAoML2cvMWptY3p2Ym5mGAIgASgCKAI
https://www.cegensa.ug.edu.gh/

Hoffman, T. (2015Environmental Change in Twentie@entury Souttfrica and its
Implications for Land Reforrn: Cousins, B., & Walker, C. (Edsapd Divided, Land
Restored: Land Reform in South Africa for th&Qdntury (pp. 56;67). Johannesburg:
Jacana Media.

Honnold, J. A. (1984Age and environmental concern some specification of effddis.
Journal of Environmental Educatid (1), 4;10.

Horgan5 ®> 9 S5AYAUGNAR2SOAOT . OHAmMyOd {20A1f AY
communities.Urban Science (1), 13;29. https://doi.org/10.3390/urbansci2010013

Howe, K. R. (1988). Against the quantitatipealitative incompatibility thesis, or, dogmas
die hard.Educational Researchdr7 (8), 1@;16.

Hughes, E. C. (1936). The ecological aspect of institutAmerican Sociological Review, 1
180189.

Hunter, L. M., Nawrotzki, R., Leyk, S., Maclaurin, G., Twine, W., Collinson, M., & Erasmus, B.
(2013). Rural Outmigration, Natural Capital, andIlheeds in South Africd&opulation
Space and Pla¢20 (5), 402,420.

[ISD. (2013). What is Sustainable Development? Environmental, economic and social well
being for today and tomorrow. https://www.iisd.org/sd/ accessed on 29.07.2015.

Imperial, M. (1999)Institutional analysis and ecosystelmased management: The
institutional analysis and development framewoBavironmental Managemeng4 (4),
449¢464.https://doi.org/10.1007/s00269900246

Jepperson, R. L. (1991). Institutions, Institutional Effects, and Institutionalism. In: Powell, W.
W., & DiMaggio, P. J. (Ed3he New Institutionalism in Organizational Analy@p, 143
163). Chicago: University of Chicago Press.

Johann, E(2007). Traditional forest management under the influence of science and
industry: The story of the alpine cultural landscageésrest Ecology and Management, 249
(1), 5462.

Johnson, C. YBowker, J.M.& Cordell, H.K(2004). Ethnic variation ianvironmental

belief and behaviourAn examination of the new ecological paradigm in a social
psychological contexEnvironment and Behavior, 38), 15%186.

42


https://doi.org/10.3390/urbansci2010013
https://doi.org/10.1007/s002679900246

Johnson, R. B., & Christensen, L. (2014). Educational Research: Quantitative, Qualitative and
Mixed Approaches, Fourth Edition. Thousand Oaks: SAGE.

Johnson, R. B. & Onwuegbuzie, A. J. (200%ked Methods Research: A Research Paradigm
Whose Time Has Conteducational Researche33(7), 14;26.

Johnson, R. B., Onwuegbuzie, A. Juéaer, L. A. (2007). Toward a definition of mixed
methods researchlournal of Mixed Methods Researcl{?2}, 112,133.

Jump, A., & Penuelas, J. (200%)nning to stand still: Adaptation and the response of plants
to rapid climate changdecologicaletters,8 (9), 101@1020Q https://doi.org/10.1111/
j.1461-0248.2005.00796.x

YFEAYS adow2®HSoafivmMy®iNiIdziA2ya Ay wdzNFt | NBI &
C20dza 2y LYyRAEIYSNEE DNRYIAY S SGAy3I 2y Syl ot Ay
empowerment: institutions, opportunities and participatidmiversity of Ghana, 223

September. AcctaCentrefor GenderStudiesand Advocacy

Karpatschof, B. (2007). Bringing quality and meaning to quantitative data, bringing
guantitative evidence to qualitative observatiddordic Psychology, 5891¢209.

Kgosikoma, O. E., Mojeremane, W., & Harvie, B. A. (2013). Grazing management systems
and their effects on savanna ecosystem dynamics: a Reyawnal of Ecology and the
Natural Environment (6), 8&94. https://doi.org/10.5897/JENE2013.0364.

Kiem, SA., & Austin, E. K. (201®)ought and the future of rural communities:
Opportunities and challenges for climate change adaptation in regional Victoria, Australia.
Global Environmental Chand2g (5),1307¢1316.

Kooij, D. T. A. M., de Lange, A. H., Jansen, P. G. W., Kanfer, R., & Dikkers, J. S. E. (2011). Age
and workrelated motives: results of a met@nalysisJournal of Organizational Behavior,, 32
197¢225.

Kovach, I., (2000). LEADER, a New Social Ordeheaetntral and EasEuropean
Countries Sociologia Ruralis, 4@), 18%189.https://doi.org/10.1111/14679523.00140

Kvale, S., & Brinkmann, S. (2009). Interviews: Learning the Craft of QuaResgarch
Interviewing, Second Edition. London: Sage.

Langat D. K.Maranga E. K.Aboud A. A, & Cheboiwg J. K. (2016Role of Forest
Resources to Local Livelihoods: The Case of East Mau Forest Ecosysteninteengtonal

43


https://doi.org/10.1111/%20j.1461-0248.2005.00796.x
https://doi.org/10.1111/%20j.1461-0248.2005.00796.x
https://www.cegensa.ug.edu.gh/
https://doi.org/10.1111/1467-9523.00140

Journal of ForestriResearch, 201@Article ID4537354 http://dx.doi.org/ 10.1155 2016
4537354

Lenoir, J., Gégout, J. C., Guisan, A., Vittoz, P., Wohlgemuth, T., Zimmermann, N. E., Dullinger,
S., Pauli, HWillner, W., & Svenning, J. C. (2010). Going against the flow: potential
mechanisms for unexpected downslope range shifts in a warming clifBatgraphy33

(2), 295303.https://doi.org/10.1111j.16000587.2010.06279.x

Levin, K., Cashore, B., Bernstein, S. & Auld, G. (2012). Overcoming the tragedy of super
wicked problems: constraining our future selves to ameliorate global climate chBobgey
Science45,123¢152.

Lindner,M., MaroschekM., Netherer,S., Kremer, A., Barbati, A., Gaféenzalo, J., Seidl,
R., Delzon, S., Corona, P., Kolstrbym, Lexer,J., & MarchettiM. (2010).Climate change
impacts, adaptive capacity, and vulnerability of European forest ecosyskarest Ecology
and Management259, 69& 709.https://doi.org/10.1016/j.foreco.2009.09.023.

Lorenz, E. N. (1963). Deterministic nonperiodic fldmurnal of the Ahospheric
Science20, 130;141.

Low, A. B., & Rebelo, G. (1996). Vegetation of South Africa, Lesotho and Swaziland.
Pretoria: Department of Environmental Affairs and Tourikttps://archive.org/stream/
vegetationofsoutl9muci/Strelitzia_19 2006 _djvu.txt accessed on 03.04.2015.

Mack, N., Woodsong, C., MacQueen, K. M., Guest, G., & Namey, E. (@Gl2ative
wSaSIkNOK aStidK2Ray ! 51 4F [/ 2f hipOviwayNDR& CASE R
fhi360.org/sites/default/files/media/documentsQualitative%20Research%20Methods%20
%20A%20Data%20Collector%27s%20Field%20Guide.pdf accessed on 06.06.2015.

MantykaPringle, S., Visconti, P., Di Marco, M., Matrtin, G., Carlo,Bpé&es, J. R. (2015).
Climate change modifies risk of global biodiversity loss due tedamdr changeBiological
Conservation, 18703c111.

Maplandia. (2015). Mpakeni Map Satellite Images of Mpakeni.
http://www.maplandia.com/southafrica/mpumalangénsikazi/mpakeni/ accessed on
23.03.2015.

McCright, A. M. (2010). The effects of gender on climate change knowledge and concern in
the American publid?opulation and Environmer2 (1), 66;87.

MeinzenDick, R. (2007). Beyond Panaceas in Water InstitutRmseedings of the National
Academy of Sciences of the United States of Amelrizh 1520@;15205.

44


http://dx.doi.org/%2010.1155%20/2016/%204537354
http://dx.doi.org/%2010.1155%20/2016/%204537354
https://doi.org/10.1111/j.1600-0587.2010.06279.x
https://archive.org/stream/

Mingers, J., &rocklesby, J. (199 Multimethodology: Towards a framework for mixing
methodologies.Omega, 255), 48%5009.

MOEST. (2012). Mainstreaming Climate Change into Mountain Development: Proceedings of
the International Conference of Mountain Countries on Climate Change. Afri812.
Kathmandu, Ministry of Environment, Science and Technolutyy.//idsnepal.org//wp-
content/uploads/2018/09/Mainstreaming_Climate_Change_in_Mountain_Development.pd

f accessed on 05.06.2016

Mogotlane, S. MChauke, M. Evan Rensburg, G. HHuman, S. P& Kganakga, C. M.
(2010). A situational analysis of childaded households in South Afri€aurationis
33(3), 24,32. http://dx.doi.org/ 10.4102/curationis.v33i3.4

Morris, M. G., & Vankatesh, {2000). Age differences in technology adoption decisions:
Implications for a changing work ford@ersonnel Psychology, 63, 37%403.

Moss, R. H., Edmonds, J. A., Hibbard, K. A., Manning, M. R., Rose, S. K., van Vuuren D. P.,
Carter, T. R., Emori, 8ainuma, M., Kram, T., Meehl, G. A., Mitchell, J. F. B., Nakicenovic, N.,
Riahi, K., Smith, S. J., Stouffer, R. J., Thomson, M. A., Weyant, J. P., & Wilbanks, T. J. (2010).
The next generation of scenarios for climate change research and asseshlateme, 463

(7282), 74€756. https://doi.org/10.1038/nature08823.

Mowo, J., Adimassu, Z., Masuki, K., Lyamchai, C., Tanui, J., & Catacutan, D. (2011). The
Importance of Local Traditional Institutions in the Management of Natural Resources in the
Highlands of Eastern Africa. Nairobi: World Agroforestry Cehtte://dx.doi. org/10.5716/
WP11085.PDF.

Mturi, J. A. (2012). Childeaded households in South Africa: What we know and what we
R 2 y@veldpment Southern Afric29 (3), 508516.

Mucina, L., & Rutherford, M. C. (2009). The Vegetation of South Africa, Lesotho and
Swaziland. Pretoria: South African National Biodivgisistitute.

Mugagga, F., Buyinza, M., & Kakembo, V. (2010). Livelihood diversification strategies and
soil erosion on Mount Elgon, Eastern Uganda: A secomomic perspectiveenvironmental
Research Journal,(4), 272,280.

Muhumuza, M., &alkwill, K. (2013). Factors affecting the success of conserving biodiversity

in national parks: A Review of case studies from Afintarnational Journal of Biodiversity,
2013 1¢20. Article ID 79810Mttp://dx.doi.org/10.1155/2013/798101

45


http://idsnepal.org/wp-content/uploads/2018/09/Mainstreaming_Climate_Change_in_Mountain_Development.pdf%20accessed%20on%2005.06.2016
http://idsnepal.org/wp-content/uploads/2018/09/Mainstreaming_Climate_Change_in_Mountain_Development.pdf%20accessed%20on%2005.06.2016
http://idsnepal.org/wp-content/uploads/2018/09/Mainstreaming_Climate_Change_in_Mountain_Development.pdf%20accessed%20on%2005.06.2016
https://www.ncbi.nlm.nih.gov/pubmed/21428236
https://doi.org/10.4102/curationis.v33i3.4
http://dx.doi/
http://dx.doi.org/10.1155/2013/798101

Mutenje, M. J., Ortmann, G. F., & Ferrer, S. R. D. (2011). Managementiihben
forestry products extraction: Local institutions, ecological knowledge and market structure
in southreastern ZimbabweEcologicaEconomics, 7(B), 454 461.

Mutoko,M. C., Hein, L., & Shisanya, C. (20L&)pical forest conservation versus
conversion tradeoffs: Insights from analysis of ecosystem services provided by Kakamega
rainforest in KenyaEcosystem Services,, 1411.

Mwakaje, A. G., Manyasa, M., Wawire, N., Muchai, M., Ongare, D., Mugoya, C., Masiga, C.
W., & Nikundiwe, A. (2013). Communiigsed conservation, income governance, and
poverty alleviation in Tanzania: The case of Serengeti ecosy$temournal of

Envionment & Developmen®2(1), 5k 73. https://doi.org/10.1177/1070496512471949

Nagendra, H. (2007). Drivers of reforestation in hurdaminated forestsProceedings of
the National Academy @&ciences of the United States of Ameri439), 1521815223.
https://doi.org/10.1073/pnas.0702319104

Nawrotzki, R. J., Robson, K., Gutilla, M. J., Hunter, Tvwhe, W.& Norlund, P. (2014).
Exploring the impact of the 2008 global food crisis on food security among vulnerable
households in rural South Afridaood Securityg (2), 283297.

Nelson, G. C., Rosegrant, M. W., Koo, J., Robertson, R., Sulser, T., Zhu, T., Ringler, C., Msangi,
S., Rlazzo, A., Batka, M., Magalhaes, M., Vaimeéaatos, R., Ewing, M., & Lee, D. (2009).
Climate Changémpact on Agriculture and Costs of Adaptation. Washington: IFPR.
http://www.fao.org/fileadmin/user_upload/rome2007/docs/Impact_on_Agriculture_and_C
osts_of Adaptation.pdf aessed on 16.06.2015

NEPAD. (2003). Action Plan for the Environment Initiative.
http://www.nepad.org/system/files/Environment% 20Action% 20Plan.pdf accessed on
15.06.2015.

Neves, D., & Du Toit A. (201Rural livelihoods in South Africa: Complexity, vulnerability
and differentiation.Journal of Agrarian Change, 13,(93115. https://doi.org/ 10.1111/
joac.12009

Onwuegbuzie, A. J.,18ech, N. L. (2005). On becoming a pragmatic researcher: The
importance of combining quantitative and qualitative research methodologsrnational
Journal of Social Research Methodologfg)8375¢387. https://doi.org/10.1080/
13645570500402447

46


https://doi.org/10.1177%2F1070496512471949
https://doi.org/10.1073/pnas.0702319104
http://www.fao.org/fileadmin/user_upload/rome2007/docs/Impact_on_Agriculture_and_Costs_of_Adaptation.pdf%20accessed%20on%2016.06.2015
http://www.fao.org/fileadmin/user_upload/rome2007/docs/Impact_on_Agriculture_and_Costs_of_Adaptation.pdf%20accessed%20on%2016.06.2015
http://www.nepad.org/system/files
https://doi.org/%2010.1111/%20joac.12009
https://doi.org/%2010.1111/%20joac.12009
https://doi.org/10.1080/%2013645570500402447
https://doi.org/10.1080/%2013645570500402447

Oosterlynck, S., Kazepov Y., & Novy, A. (2015). Local social innovation and welfare state
restructuring: analysing their relationship. InPRovE Working Paper No. 15/15. Antwerp:
Herman Deleeck Cemtifor Social Policy.

Ostman, R. E., Rarker, J. L(1987). Impact of education, age, newspapers, and
television on environmental knowledge, concerns, and behavitwarnal of
Environmental Education, 1Q), 9. https://doi.org/10.1080/00958964.1987.10801954

Ostrom, E. (2005). Understanding Institutional Diversity. Princeton: Princeton University
Press.

Ostrom, E. (2008). Institutions and the enviragmh Economidffairs,28(3),24¢31.
https://doi.org/10.1111/j.14680270.2008.00840.x

Ostrom, E., Burger, J., Field, C. B., Norgaard, R. B., & Policansky, D REM3€€ihg the
commas. Local lessonglobal challengesScience, 286412), 278282.

Oyono, P. R., Kouna, C., & Mala, W. (2005). Benefits of forests in Cameroon. Global
structure, issues involving access and decismaking hiccoughg-orest Policy and
Economics, 1357¢368.

Parmesan, C., & Yohe, G. (20@8ylobally coherent fingerprint of climate change impacts
across natural systems. https://nctc.fws.gov/courses/alc/ alc3193/resources/documents/
Parmesan _Yohe 2003.pdf accessed on 01.02.2018.

Parry, M., CanzianO., Palutikof, J., Van der Linden, P., & Hanson, C. (204 Climate
Change 2007: Impacts, Adaptation and Vulnerabigw York Cambridge University Press.

Phills, J. A., Deiglmeier, K.Miller, D. T. (2008). Rediscovering social innovation.
Stanford Social Innovation Reviea(4), 3443.

(0p))

Pillay, J. (2016). Problematising cHldS  RSR K2 dzaSK2f RayY ¢KS y
participation in early childood interventionsSouth African Journal of Childhood
Educationg (1), a359.https://doi.org/10.4102/sajce.v6il1.359

Platteau, J. (2004). Monitoring elite capture in commugitiven development.
Development and Change, 89, 223246.

Poggio, L., Brown, I., Alessandro, G., & Castellazzi, M. (2012). Woodland networks in a
changing climate: Threats from land use chargjelogical Conservatiod49, 93;102.

47

(0p))

P


https://doi.org/10.1080/00958964.1987.10801954
https://doi.org/10.1111/j.1468-0270.2008.00840.x
https://doi.org/10.4102/sajce.v6i1.359
http://www.sciencedirect.com/science/journal/00063207

Prager, K., Nienaber, B., Neumann, B., & Phillips, A. (2015). How should rural policy be
evaluatdl if it aims to foster community involvement in environmental management?
Journal of Rural Studies, ,3[2Q;131.https://doi.org/10.1016/].jrurstud.2014.12.006.

Pretty, J., & Ward, H. (2001). Social capital and the environm&otld Development, 29
(2),209¢227.

Rahlao, S., Mantlana, B., Winkler, H. & Knowles, T. (28@@dh Africa's national REDD+
initiative: Assessing the potential of the forestry sector on climate change mitigation.
Environmental Science & Polity, 24¢32. https://doi.org/10.1016/j.envsci.2011.11.013

Rammel, C., Stagl, S., & Wilfing,200¢). Managing complex adaptive systemA& cc
evolutionary perspective on natural resource managemeigblogial Economic$3 (1), &
21.https://doi.org/10.1016/j.ecolecon.2006.12.014

Reeves, A., Lemon, M., & Cook, D. (2013). &tarpng transition? Catalyzing grassroots
action on climate changé&nergy Efficiency, (1), 115132.

Rennie, J. K., Singh, N. C. 1996. Participatory Research for Sustainable Livelihoods: A
Guidebook for Field Projects. Winnipeg: International Institute for Sustainable Development
(IISD)https://www.iisd.org/sites/default/files/publications/participatory_research.pdf
accessed on 23.07.2019

Resurreccion, B. R, Elmhirst, R(2012). Gender and Natural Resources Management:
Liveliroods, Mobility and Interventiond_ondon: Edhscan

Reuters. (2015). Drougthit Southern Africa at risk of food shortag&Vorld Food
Programme.http://in.reuters.com/article/2015/05/11/africacropsidINKBN ONW1TY
20150511 accessed on 26.06.2015

Rinkema, R. A. (2003). Emvimental agreements, nestate actors, and the Kyoto Protocol:
A "Third Way" for international climate actiothiversity of Pennsylvania Journal of
International Economic Law, 28), 729¢757.

Roberts, B. W., Walton, K.E, & Viechtbauer, W. (2006). rattdrmeadevel change in
personality traits across the life course: a mataalysis of longitudinal studies.
Psychological Bulletin, 132), 1¢25.

Rouault M. (2015).EINifiothreatenssouthernAfricawith yet anotherdrought. The

Conversationhttps://theconversation.com/elnino-threatenssouthernafricawith-yet-
anotherdrought5049l1accessed on 01.02.2018.

48


https://doi.org/10.1016/j.envsci.2011.11.013
https://doi.org/10.1016/j.ecolecon.2006.12.014
https://www.iisd.org/sites/default/files/publications/participatory_research.pdf%20accessed%20on%2023.07.2019
https://www.iisd.org/sites/default/files/publications/participatory_research.pdf%20accessed%20on%2023.07.2019
http://in.reuters.com/article/2015/05/11/africa-crops-idINKBN%200NW1TY%2020150511%20accessed%20on%2026.06.2015
http://in.reuters.com/article/2015/05/11/africa-crops-idINKBN%200NW1TY%2020150511%20accessed%20on%2026.06.2015

Russo, M. V. (2001). Institutions, exchange relations and the emergence of new fields:
Regulatory policies and independent power productio America, 1978992.
Administrative Science Quarterly, @§, 5%86. https://doi.org/10.2307/2667125

Ryan,C. M.,Pritchard,R.,McNicol,I., Owen,M., FisherJ. A.& LehmannC. (2016).
Ecosystenservices from southern African woodlands and their future under global change
Philosophical Transactions of the Royal Soc8#t$(1703), £16. https://doi.org/10.1098/
rstb.2015.0312.

Sala, O. E., Chapin, F. S., & Atmek J. (2000%lobal biodiversity scenarios for the year
2100.Science287(5459), 177Q1774.https://doi.org/10.1126/science.287.5459.1770.

SANBI. (2007). Threatened terrestrial ecosystems for South Africa (2011): Croc Gorge
Granite Mountainlands (MP 14). http://bgis. sanbi.org/ecosystems/ show ecosystem.asp?
CODE=MP%2014 accessed on 25.02.2016.

Savoia, A., Easaw,&.McKay, A. (2010). Inequality, democracy, and institutions: A critical
review of recent researchWorld Development38(2), 142,154.

Scheffer, M., Westley, F., Brock, W. A., & Holmgrer{(2®BD2).Dynamic Interaction of
Societies and EcosystemsLinking Theories from Ecology, Economy, and Sociology. In:
Gunderson, L. H., & Holling, C. S. (ERanarchy: Understanding Transformations in Human
and Natural Systemgpp. 195239). Washington D.C.: Island Press.

Scholes, M., & Andreaea, M. 0. (200Biogenic and phyrogenic emissions from Africa and
their impact on the global atmospheréambio, 29 23;29.

Scholes, R. J. (2004). Woodlands of South Africa. In: Lawes, M. J., Eeley, H. A. C., Shackleton,
C. M., & Geach, B. G. S. (Edisdigenous Fasts and Woodlands in South Africa: Policy,
People and Practicépp. 3;29). Pietermaritzburg: University of KwaziNatal Press.

Scholes, R. J., & Archer, S. R. (1997)-@gnaess interactions in savannas.
Amual Review of Ecology and Systematicscddc544.

Scholes, R. J., & Walker, B. H. (1993). An African Savanna: Synthesis of the Nylsvley Study.
Cambridge: Cambridge University Press.

Scholz, R. W. (201 Epvironmental Literacy in Science gakiety: From Knowledge to
Decisions.New York: Cambrigde University Press.

49


https://doi.org/10.2307%2F2667125
https://doi.org/

Schoonenboom, J., & Johnson, R. B. (204G\ to construct anixed methods research
design.Koélner Zeitschrift fur Soziologie und Sozialpsychql68ig), 10¢131.https://
doi.org/10.1007/s11577017-0454-1.

Scollon, R., & Scollon, S. W. (2004). Nexus analysis: A Practical Field Guide for Mediated
Discourse Analysitondon: Routledge.

Scoones, |., Mearns, R., & Leach, M. (19B8@kironmental entitlements: Dynamics and
institutions in communitybased natural resource managemekitorld Development, 2{2),
225¢247.

Scott, W. R. (2001). Institutions and Organisations, Second Edition. London: Sage
Publications.

Shackleton, C., & &bkleton, S. (2004). The importance of fonber forest products in
rural livelihood security and as safety nets: a review of evidence from South /Afoictn
African Journal of Science0(11¢12), 658;664.

Steward, F., Liff, S., Dunkelman, M., CoxX Giorgi, S(2009). Mapping the Big Green
Challenge: An analysis of 355 community proposals for low carbon innovation.
Brooklyndhurst: Applebyhttps://www.nesta.org.uk/sites/default/files/mapping_ the_
big_green_challenge.pdf accessed on 04.02.2016.

Swim,J. K., Vescio, K.T., DahlL., & ZawadzI8, J. (2018). Gendered discourse about
climate change policie§&lobal Environmental Changt, 216;225.

Tashakkori, A., & Teddlie, 2003). Handbook of mixed methods in social and behavioural
research. Thousand Oaks: Sage.

Thomas, C. D., Cameron, A., & Green, R. E. (2004). Extinction risk from climate
change Nature,427(6970), 145148,

Thondhlana(., Shackleton, S.,Blignaut, J. (2015). Local institutions, actors, and natural
resource governance in Kgalagadi Transfrontier Park and surrounds, Southlaindd)se

Policy, 47121¢129.

Tinker, P. B, Ingram, J. S. |., & Struwe, S. (1996). Effects edrstetsirn agrculture and
deforestation on climate chang@griculture, Ecosystems & Environment(5bg 13;22.

50


https://www.nesta.org.uk/sites/default/files/

Torgler, B., Valifias, M. A., & Macintyre, A. (2008). Differences in preferences towards the
environment: The impact of a gender, age and parental Efdohate change modelling
and policy, 181¢40.

¢ dzZNLIA ST WX 3 +A3aaSNE ad® O0HAMoOdP ¢KS LYLJ O
Midrand: Financial and Fiscal Commission.

Twine, R., Collinson, M. A., Polzer, T. J., & Kahn, K. (E9&@)ating access to a child
oriented poverty alleviation intervention in rural South Afri€&candinavian Journal of Public
Health, 3569), 11§127.

Twine, W(2013). Multiple strategies for resilient livelihoods in communal areas of South
Africa.African Journal of Range & Forage ScieB041¢2), 3%43.

Twine, W.& Hunter, L. M. (2011). Adult mortality and household food security in rural
South Africa: Does AIDS represent a unique mortality shidek@lopment Southern Africa
28(4), 43%444. https://doi.org/.1080/0376835X.2011.605559

UNDP. (2018). Gender, Climate and Disaster Resilience.
Http://Www.Undp.Org/Content/Undp/En/Home/GendeEquality/Gendet-
ClimateAnd-DisasterResilience.Htméccessed on 23.02.2018.

UNEP. (2005). Millennium Ecosystem Assessment RepBdosystems and Human
Wellbeing a Biodiversity Synthedutp://www.unep.org/maweb/documents/
docunent.354.aspx.pdf accessed on 06.05.2015.

UNEP. (2012FEcosysterBased Adaptation Guidance: Moving from Principles to Practice
Nairobi: UNEP.

UNESCO & UNEP. (3p@ultural Diversity and Biodiversity for Sustainable Development.
http://lunesdoc.unesco.org/images/0013/001322/132262¢.atfcessed on 06.04.
2015UNFCCC. (2014).

University of the West of England. (2014). Science for Environment Petieptim Report:
Social Innovation and the Environment. Report produced for the faao Commission DG
Environment, February 2018ttp://ec.europa.eu/environment/ integration/ research/
newsalert/pdf/IR10_en.pdfccessed on 01.05.2015.

USEPA. (2014). Overview of Climate Change Science.

https://19january2017snapshot.epa.gov/climathangescience/overviewclimate-change
science.hinl accessed on 23.03.2015

51


https://dx.doi.org/10.1080%2F0376835X.2011.605559
http://www.unep.org/maweb/documents/
http://ec.europa.eu/environment/%20integration/%20research/%20newsalert/pdf/IR10_en.pdf
http://ec.europa.eu/environment/%20integration/%20research/%20newsalert/pdf/IR10_en.pdf
http://www.epa.gov/climatechange/impacts-adaptation/index.html%20accessed%20on%2023.03.2015
http://www.epa.gov/climatechange/impacts-adaptation/index.html%20accessed%20on%2023.03.2015
http://www.epa.gov/climatechange/impacts-adaptation/index.html%20accessed%20on%2023.03.2015

Van den Bergh, J. M., Truffer, B., & Kallis, G. (2011). Environmental innovation and societal
transitions: Introduction and overvieviEnvironmental Innovation and Societal Transitions. 1
(1), 1523. https://doi.org/10.1016/j.eist.2011.04.

Van Riet, W., Claassens, P., Van Rensburg, J., Van Viegen, T., & Du Plessis, L. (1997).
Environmental Potential Atlas for South Africa. Pretoria: Van Schaik.

Walker, B. H., Gunderson L. H., Kinzig, A. P., Folke, C., Carpenter, S. R., & G200&x,A..
handful of heuristics and some propositions for understanding resilience in-soclkgical
systemsEcology and Societ¥1 (1), 13;28. https://doi.org/10.5751/ES01530110113

Warrick, B. (2016)Examining Employee Motivation, Environmental Systems, and Corporate
Social Responsibility in Proenvironmental Behaidnpublished doctoral dissertation

Walden University Scholarly Works, Minneapolis, Up://scholarworks.waldenu.edu/
cgi/viewcontent.cgi? article=4009&context =dissertations accessed on 01.02.2018.

Westley, F., Carpenter, S. R., Brock, W. A., Holling, C. S., & Gunderson, L. H. (2002). Why
Systems of People and Nature Are Not Just Social and Ecological Systems. In: Gunderson, L.
H., & Holling, C. S. (Ed®anarchy: Understanding Transformations unmtén and Natural
Systems(pp. 103119). Washington: Island Press.

World Bank. (2001). What is Sustainable Development?
http://www.worldbank.org/depweb/english/sd.html accessed on 29.07.2015.

Yin KR. (2014). Case Study Research Design and Methotd<:&ifion. Thousand Oaks:
Sage.

52


https://doi.org/10.5751/ES-01530-110113
http://scholarworks/

53



/11 t¢9w H | F NySaaay3d GKS LRGSYGAl
enhanced lanebased livelihoods of the poor and vulnerable:

Social grants facilitate participation of beneficiaries in ruragriculture

Journal ofPeasant Studie@n preparation).

54



Social grants facilitate participation of beneficiaries in rural agriculture

ABSTRACT

Agriculture and other landbased livelihood activities are important components of the rural
economies of the developing world. Nonetheless, the introduction of social grants in post
apartheid South Africa is argued to be one of the most significant ieteions on the rural
landscape with implication®or NS OA LIA Sy G a Q Sy 3 3 $netlod dppréagh f | 6 2 d
involving 182 household heads and 58 key informant interviews was used to investigate the
AYLI OG 2F &a20AFf 3Nyl MBOdgicllfirereyd adtiBittesJ2 Y RSy
Some community members would be too financially compromisedvest in lanebased
livelihood activities. Howevesocial grants were found to serve as enabling resources for
0SYSTAOALI NA S &a@icultdre NBeAsdpplédiertaky2gsant kgdme empowers the
poorer members of the population to be involved in labased livelihood activitieS.he
poorest have been given social grants to help them survive and they are now equally able to
participate in landl-based livelihood activitiesThus, contrary to observations that only a third

of the rural populace is able to engage in resodrgensive livestock production, over two
thirds (70%) of grant beneficiaries in the study community engaged in livestodkigiron.

As the majority of farmingespondents rechannel their grants to enhance their agriculture,
there is a need for improved extension support. Moreover, social grants have been described
as having mixed results on livelihoods; from tbemmonly heall perception that grants
promote laziness and statdependence to increased educational enrolmerithe cause

effect diagram is used to provide further insight into this phenomenon, suggesting that an
individual associated with some livelihood activityrisre inclined to invest into livelihood
enhancement unlike someone with no livelihood activity.

Keywords:social grants, lantbased livelihoods, agricultural activities, natural resources
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2.1. INTRODUCTION

2.1.1 Livelihoods, Social Suppo8ervices and Productive Labour

People generally adopt diverse strategies to secure the basic necessities of life and make a
living (Shackletomnd Shackleton 2015). The resources and capabilities that people employ
to sustain their livelihoods are often Bject to diverse stresses (FAO 2013). Hence, resilience

is a livelihood trait, that is influenced by adaptive capacity of the household which is a function
of access to livelihood capital and the strategies employed. This is vital for communities which
are adversely affected by climatelated shocks to thrive (FAO 2013). Such vulnerable rural
communities have a large proportion of households for whom environmental resources form

a major part of livelihood sustenance (Tibesigwa et al. 2016).

One common approach being used by governments globally to support vulnerable
households isproviding socialgrants. Moreover, the grants have implications for the
adzad Syl yOS 27F 0Sy ST adbdTNR2618)QThis chapBricdnsidRB R& 6 b S
livelihood impacts specifically related to labdsed livelihoods.Social grantgefer to the
purely statefunded gratis cash transfer system tailored for the basic needs of the poor or
vulnerable (Grosh et al. 2008). TBeuth African Social Securityehgy (SASSA), an agency

of the Department of Social Development, is charged with the administration of grants in that
country (ZembeMkabile 2017).These monthly grants involve over 17 million beneficiaries
forming more than a quarter of the South Africappulace (SASSA 2012). The major grant
categories include childupport, disabled and old age pensioner grants (NeresDu Toit
2013). In 2016, the monthly grant value amounted to R 350 (USD 26.0) foisepport,
whilst the disabled and old age pensérs grant each amounted to R 1,500 or USD 113 (SASSA
2016). However, as at April2018 the grants had been increased to tawéikes and help
adjust the values above inflatiq® ASSA 2018). This translates monthly kD0 (USD 34.0)

for childsupport,whilst the disabled and old age pensioners grant each amounts to R 1,690
or USD 145 (SASSA 2018).

{2YS FOGONROGdzGS a20AFf 3INI Yy &IITFH (LEINIWVISORALI & 2L
@dzf YSNI 6f S 6phingdéar®® K2 2IR& A Y RaYNBSa a | OFdalfe
(Holzmannand Jgrgensen 2@@). Others elaborate the functions of a social grant to portray

their protective, preventative, promotive and transformative characteristics (Devereuk)200

Social grantsan beprotectiveby alleviating poverty and offering a safety net for the poor. In

addition, the grants as a form of social protection are deemeslventativeas they avoid
impoverishment and possible collapse of a livelihood in the aftermath of a ¢§Neskes et al.

2009). Furthermore, social protection is inheremghpmotivebecause it helps boost available
capacities and resources. Ultimately, social grants setnanaformativepurposeas they help

bridge the high inequalities amongst social gro(gsves et al. 2009T.hus, given the abject

poverty in certain sections of the populace, social grants are a vehicle for effectively
alleviating poverty in households in the lowest income bracket.
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2.1.2 SocialGrants andimpact onLabour

Literature on the influence of social grants on labour engagement provides mixed results
(Nevesand Du Toit 2013). Whilst some indicate that the old age pension disincentivises
workingl 3S | Rdzf G& FNRY | OGAGBS SYLX 2& YidndétalAy (KS
2003), others point to empirical evidence that pension income stimulates labour market
engagement (Kingdoand Knight 2000; Keswell 2004). Furthermore, social grants aside from

their merits, are argued to cause several negative impacts suatreaing avenues for
patronage and corruptionZembeMkabile 2017) destabilising local markets as well as
distorting the flow of remittances, discouraging productive labour, supplanting individual
savings and increasing fertility rates inter alia (Neseal. 2009). In South America, social

grants have been observed to stimulate investment in productive physical capital as well as
smallholder agriculture, amounting to more than 150% of the grant value (Sadoulet et al.
2001). Similarly in South Africa,csa grants are argued to boost investments in productive

assets and related activities (Neves et al. 20B@wever, the influence of social grants such

& &aMiTasS ey Bpsigboar®d NER f S and 2etgenyen y2@) in 6 SY SFA OA I NJR §
land-basedlivelihood activities has received little research fadukimately, there is a dearth

of evidence to substantiate such claims (Fergugdh5. A conceptual model is developed

with the causeeffect or fishbone diagram (Fig. 2.1) to hypothetically illatgrthe possible

influences of social grants on rural agriculture and the effects.

The three bones (human capital, safety net and investments) above and beneath the axis
represent key dimensions of rural livelihoods which are influenced by social grants and
contribute to the dynamics of rural agriculture (NewwsiDu Toit 2013; Fergus®@015). The

circles at the bottom refer to some interacting contexts that influence the manner of use of a
A20A1f AN yE®DPAAKE BHBAOYVRSAUKS LRAAIGADS | yR
grants.

A marketis generated Plate2.A) on the dayof social grant disbursement (5th day of each
month) in the studyarea,as people peddle their agricultural and ragricultural items close

to the disbursement site to attract customer&s a vehicle of social protection, social grants

in addition to aleviating poverty, also serve as a form of safety net upon which people fall in
dire circumstances such as crop failure. Social grants equally help to temper social vices
(Nevesand Du Toit 2013) as well as disincentivising the theft of farm produce irier a
Nevertheless, in kinshipased societies and subcultures such as in many rural areas, there is
a marked prevalence of a reciprocal seemnomic relationship based on a dynamic network

of supportive kin (Tibesigwa et al. 2016). Such reciprocal sapéhl relationships serve as

a form of informal insurance in most parts of sBaharan Africa which provide mutual farm
labour or provide sustenance in times of food crisis or agricultaltated shocks (Ferguson
2015; Tibesigwa et al. 2016).

57



Human Safety Net Investments

Capital
Joining & payment of
. l ocal far m—yp
Securingnputs associatiordues
Increased
school b o
enrolment I 'rant ocal
Help in times of agricultural trade
crop failure > and market
Improved

Nutrition | »

Exchange of farm

. - . produce for other
Disincentivizes steglmgv basic needs
Improved Health 27 L2l 504
Rural
Agric
ulture
Educatecbeople Premium on hired
prefer urban jobs — % J labour distorts Less incentive to
communal practice agriculture or
reciprocal labour engage in productive
labour
Increased use of
processed food

Entrenches state
dependency
instead of
entrepreneurship

Substance
abuse

Human Capital Safety Net

Investments

Self
esteem

Social
networks

Livelihood
opportunities
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Social grants have also been argued to boost education in rural areas theoaghingthe
payment of school fees and increased educational enrolment. Similar ripple effects have been
observed in areas of nutrition and health, feeding into rfammcapital development
(Rosenberg et al. 2015). However, the abuse of social grants such as expenditure on substance
abuse (Ferguson 2015) or misuse such as the shift to processed/refined foods instead of the
locally produced foods is counterproductive dtgethe ensuing poor nutrition and health
(Cock 2014; Cock 2014Nawrotzki et al. 2014 Social grants engender potential economic
benefits. This includes enabling savings and investment and stimulating the development of
local markets (Neveand Du Taoi 2013) such as for agriculture. On the other hand the-non
contributory grants are argued to foster dependency and undermine the will to engage in
productive labour (Ferguson 2015) like agricultueéated activities.

Plate2.A. Social grantlisbursement day serves as market day in the study area

There are a number of interacting contexts that influence the positive use or abuse of a social
ANyl ¢KS SiKyAOlrftfte RSTAYSR ! LI NOKSAR aF
governmentinthe 196 Q& KI @S 0SSy 20 4 S NS WNolleandd/@htNJ G K S
2013 Ferguson 2015) Moreover, the waning of unskilled job opportunities further
aggravates the plight of rural dwellers due to their relatively low literacy levels (NeneH3u

Toit 2013). Nevertheless, the presence of robust state and local institutions can help alleviate

the plight of such people (IRR/CRA 2016) as intended by the Expanded Public Works
Programme (EPWP) in the case of South Africa (Bhorat et al. 2016). Henddintaa
Development IndeXHD) highlights the critical role of institutions in harnessing the innate
capacities of individuals and enhancing wellbeing (UNDP 2016). In the rural landscape for
example, this includes mediating the access of individuals to cetmatonmental resources

(Twine et al. 2003;each et al. 1997). Ultimately, individuals must be committed to enhancing

their livelihoods (including lartdased) to be able to maximize the opportunities available
amidst other background factors (Scoones 20d%demonstrated iRlate2.A.
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TKS alat2sQad KASNINOKe 2F ySSRa FyR (GKS gARS
emphasize the importance of séfa 1 SSY F2NJ AYRAQGARdzZ £ aQ 2LJiAYd
livelihood performance (Maslow 1943; Newmamd Newman 2012). Seltesteemis the

experienc ¥ 'y A Y RA DA RAA NIKE [LYSRNBA2YWT (fdzSySASFa a2 OA | f
andYl NI {60 HnanmcO AyOfdzZRAYy3a GKS dzaS 2F | @F At 0
farm productivity and providefdJ 2y SQa FlI YAt &8d t S2LX S HAGK NBf
require continuous admiration and validation from others and are less committed to a better
fATS oamXl BINTile HnmMcU &dzOK | das&lyivlihgbd@SSidy i Ay
people waild be more prone to abuse of a grant than reinvesting it in more productive activity
O9NEBEIlaBANG N {0 HAMCOD ¢KAA A& O2y i-NdtiNgho (2 (K:
put such resources to productive uses (Scoones 2015) such as expandirzgtiveilture.

Social networksinderpin life in kinshifpased societies and subcultures (Ferguson 2015).
Many members of such societies are recipients of social grants in South Africa due to the high
proportions of endemic poverty in those arefi$evesand Du Toit 2013; Ferguson 2015
Individuals with strong networks who are adept at navigating and harnessing the inherent
opportunities and support of such relationships are more likely to experience greater life
satisfaction (Zhao et al. 2016) and lekslyi to fall into the negative axis due to the critical
support they receive from their social capital baséésigwa et al. 2016For example such
people fall on their social capital to assist with farm labour as well as support in times of
livelihood $ocks (Ferguson 2015). Moreover, people engaged in productive labour or who
have access to supplementafielihood opportunitiesare more likely to reinvest their
resources to enhance such livelihoods than those who are not engaged in any productive
labour or doing piece jobs(irregular employment)(Ferguson 2015). Given the positive
attributes of social grantd\eves 2011NevesandDu Toit 2013), a key rationale behind their
introduction is to enhance rural livelihoods, redistribute wealth and stimulate the rural
economy (Shackletoand Shackleton 2015). This includes 70% of the poorest households
residing in the former homelands wirely onland directly or indirectly for sustaining their
livelihood through agriculture and related activiti@aurpieandVisser2013. The influence of
pro-poor interventions in reducing pressure on communal natural resources and helping to
enhance livehoods such as agriculture is demonstrated in Fig. 2.

Rural livelihoods are intricately entwined with environmental resources, which are impacted
by climate change and degradation (Dalid Cocks 2012; Hoffman 2015). In addition, secio
economic influeres (such as high unemployment and poverty) in the face of climate change
have consequences for the sustainable management of natural resources @igis is

more so in rural susaharan Africa where resource conservation laws are often ignored so
asto satisfy basic social needs (Kirkland et al. 2007). When these resources are effectively
managed, it results in livelihood enhancement and wellbeing (Mowo et al. 2011). This,
coupled with effective institutions and policies, helps build livelihood iessike. Prepoor
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interventions such as social grants help equalise participation for both recipients and non
recipients in agriculture (and other ladzhsed livelihoods) and thus facilitate agricultural
development. Moreover, the grants are seen as a toolstimulating local markets and thus
creating vibrant local economies (Nevasd Du Toit 2013). Furthermore, they help reduce
the desperation and abject poverty in targeted areas and hence the motivation to flout
environmental laws to meet basic human mse However, social grants on their own are
neutral tools which when employed productively can help to further enhance a livelihood
activity or disincentivise the beneficiary from his/her active labour engagement. Moreover,
grants might buffer vulnerable duseholds from irregular or declining food production
resulting from climate change arehvironmentaldegradation. Similarly, in places where
people exploit natural resources out of desperation, qpa@or interventions (e.g. social
grants) indirectly helfimit the pressure on such critical resources (Neves et al. 2009). This in
addition to other policy interventions and functioning of institutions together play a role in
the effective management of critical natural resource for sustainable developmentof@®st
1990; Mowo et al. 2011).

Vibrant local economies
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The debate surrounding social graptsowever includes the claim that grant beneficiaries
abuse the money and that social grants promote teenage pregnancies, a sense of entitlement
and dependency on the state (Nevaad Du Toit 2013). Consequently, there have been
studies that have investigated tha@tended consequences of the social grant system on
beneficiaries and rural livelihoods (Guaand Tanga 2014; Rosenberg et al. 2015; Ferguson
2015). However, there is a dearth of research on the unintended consequences of social
grants on lanebased livahoods,which this study addresse&griculturerelated activities are
important for the sustenance of rural livelihoods; hence understanding how factors such as
social grants affect these livelihoods might help make them more secure (Sinyolo et al. 2016).
Moreover, the social grants may serve as instruments ofrséince. Thereforan appraisal

of the potential unintended consequences of social grants on-tzasked livelihoods will
provide further insight into the dynamics of rural agriculture and halfhorities in tailoring
measures to better address thenThe study feeds into The National Development Plan
(Vision 2030) which aims to eliminate poverty and reduce inequality by enhancing livelihoods
to transform the rural economy. Ultimately, ith chaper provides further insight on the
impact of social grants on developing resilient rural livelihoods.

2.2. METHODS

2.2.1 StudySte: Mpakeni

Mpakeni village is in Mpumalanga Province in na#tstern South Africa (Fig.32. The
predominant populations in the area are siSwati (Swazi) and xiTsonga (Tsonga) origin and
located on the southern border of the Kruger National Park (Van Riet et al. 1997). The
tributaries of the Makhomane, Luphusi and Nsikazi rivers drain the arel act as water
sources (Hampson et &002). The soils are characteristic of sandy loam interspersed with
granite outcrops (Hampson et &002. The prevalent flora has attributes of the sour lowveld
bushveld or Malelane mountain bushveld whilsttairthe area is categorised as/ulnerable
vegetation type Croc Gorge Granite Mountainlan@3ANBI 2007 he area is argued to have
been a hub for huntegatherers long ago (Hampson et 2002).

2.2.2 Population of Mpakeni

In the absence ofeliable census data for Mpakeni, village population was determined by
multiplying the number of homesteads (determined from Google Earth) by the mean number
of permanent residents observed in comparable settings in the region. A homestead is the
residenceof a household, comprising one or more houses whilst a household is a social and
economic unit of production and consumption typically exhibitingesidency in the same
homestead or compound, and having a common catering arrangement whilst mutually
shaing resources (Ellis 20003 household is also a basic unit of enumeration used by
Statistical Services for Housing and Population Cedgysoximately 270 homesteads were
counted. A mean of six individuals per household was multiplied by the number of
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homesteads counted from Google Earth to arrive at a population figure of 1,620 individuals

(270 * 6) (Donkor et al. in pparation). A total of 182 homestead heads out of the 270
homesteads counted was interviewed to afford a representative sample
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Figure 23. The location of the study site (Mpakeni) in the province (Mpumalanga) and
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2.2.3 Data Collection andResearch Design

Ethics clearance was obtained from the University of the Witwatersranenmedical human
subjects research committee with certificate number H15/09/05. The informed consent of
each interviewee was sought before they were interviewed. Data were colleateichgd
October 2015 and March/April 2016 using household intervieegid Rural Appraisals
(RRA), and key informant interviews. The data consisted of biographical information,
perceptions on the influence of social grants on rural agriculture and livalthes well as
trade in natural resource productsiousehold scio-economic data were gathered using a
semistructured questionnaire. Hence, 182 heads of households were randomly sampled
from the four zones which constitute Mpakeni village in 2015 with aerage of ten
interviewsper day depending on whether or not the household head was available. The
guestionnaire considered the relationship between a social grant beneficiary and
involvement in productive labour particularly agriculture as well as othacalgural uses of
grants, such as buying seed or fertilizer. The initial results from the questionnaires warranted
further inquiry. Hence, an additional 56 sestiuctured questionnaires were administered to
community memberand key informantsin 2016 toprobe furthermore deeplyon related
issuesKey informants were people wifirst-hand knowledge about the themes of the study
and were selected by recommendation. Community members were randomly selected
without any prior criteria aside being residentthe area. The questions were informed from
literature reviews and discussionk general, qualitative techniques were predominantly
employed such as thease studyapproach to investigate the study themes within their real
life context(Yin 2014).

224 Data Analysis

Themixed methodsapproach falls under the domain afultimethodologyor multimethod
researchthat employs different methods of gathering data rather than relying entirely on a
single method to prosecute the objectives of a stijfiingersand Brocklesby 1997Johnson

et al. 2007 Collins et al. 2012 Hence, the study is premised on a merger of qualitative and
guantitative methods to enhance researcuality ensuing from the different methods,
perspectives and paradigms employdotinsorand Onwuegbuzie 2004)nwuegbuzie et al.
20117). Although some researchers argue against the mixing of qualitative and quantitative
methods as per théncompatibility theory others counter that mixed methods enable the
investigator to draw on the advantages of each method and limit their individual
disadvantages (Howe 1988; Johnswrd Christensen 2014). Hence, mixed methods are an
ideal approach to bridge the schism between qualitative and quantitative methods as they
complement each othe{(Onwuegbuzieand Leech2005 Onwuegbuzie et al. 20}1 The
gualitative and quantitative datasets were crasgferenced to complement one another and
gain profound understanding of the information gathered. The ANOVA test was usest to

if the mean number of grants differed significantly with number of household members
employed.
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This was complemented witthata from RRA techniques such as: personal observation, and
key informant interviews to garner dateRapid Rural Appraisal is a cralsciplinary
technique traced to the field of social anthropolo@ySAID 1996-A01997). It involves a
number of exploratory techniques which are considered to be more efficient and cost
effective. Moreover, it underscoreabe significance of local knowledge and use of dissimilar
techniques to view the same information (IISD 20T%)is was very helpful in an area like
Mpakeni where baseline data are not available (H297).

2.3. RESULTS

Key informants and community memiseanswered questions pertaining to the influence of
social grants on rural livelihoods (Table 2.1). These included questions on the grant value, its
influence on nutrition, agriculture, and impacts on rural livelihoods in general. The responses
were processed into count data to facilitate their input into the rubric of Table 2.1. Generally,
key informants and community members were appreciative of the livelihood enhancing
impact of social grants on their households and community.

The views of respondent&ey informants and community members) was sought on the
positive and negative impact of social grants on rural households (Table 2.1). In general
respondents gave positive remarks on the impact of social grants on rural communities. A
higher proportion & household heads and community members was on social grants
compared to key informants (Table 2.2).

2.3.1 SociaGrants andRural Food Production

Amongst community members 52.9% were of the view that people are no longer growing
vegetables, with the remader opposing this view (47.1%) (Table 2.1). This is in contrast to
the results of Table 2.4 as only 10 (5.5%) out of the sample 182 household heads were not
involved in any form of lanBlased livelihood activities. The majority of community members
(94%) felt that there would be mass starvation in rural areas in the absence of social grants
(Table 2.1). Out of 182 househdteads, 94.5% were involved in some form of Hyaded
livelihood activity (Table 2.3). Many respondents (39.4%) were involvedprace livestock
farming. Similar numbers of males and females were household heads whilst about 48.4% of
respondents had not completed primary school (Table 2.4).
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Table 2.1Questionnaire for community memberand| S& Ay F2 NX I y (iSociah y ! LIN.
grants and lanebased livelihood activities

Frequency of answers out of 58 respondents (22 key informants and 36 community

members)

Question Key informants Community Total
(n=22) members (n=58)
(n=36)

Yes No Yes No Yes No

1. Are yown a social grant? 11 11 23 13 34 24 | 58
2. Some people say that without social Yes No Yes No Yes No
AN yda GKSNB gAff
do you agree? 18 2 34 1 52 3 55
3. Should the amount of money be Yes No Yes No Yes No
increased?

19 2 36 0 55 2 57
4. Have people in rural areas stopped Yes No Yes No Yes No
growing vegetables?

7 16 18 16 25 32 |57

5.1f yes, do you think it is because they g¢  Yes No Yes No Yes No
social grants?

2 5 11 5 13 10 23
6. Could there be othareasons such asng Yes No Yes No Yes No
water, land dispossession by mining
companies? 13 4 32 1 45 5 50

7. In your view what are the pros and con| Pros Cons | Pros Cons | Pros | Cons
of social grants in rural livelihoods
(especially agriculture)? 21 2 35 4 56 6 56

8. In your assessment how have social 21 35 56
grants impacted lives in Rural South Afric

NB: For questionsGb, guardian receiving achifddzLJLJ2 NIi I NI yiG F2NJ I OKAf R ljdzt £ AT
of the key informants, 19 listed only pros, 2 listed both pros and cons and 1 person did not answer. Of the

community members, 56 listed only pros and 6 listethbpros and cons. In question 8, the figure is the total

number of people who gave positive answers.
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Most respondents (35.6%) who partook in natural resource trade (e.g. reeds, edible herbs,
wild fruits) did so to supplement income whilst most of sgowho do not partake in natural
resource trade (26.9%) attribute not doing so to lack of information about the market in
natural resource trade (Table 2.5). This result was highly signifigatQ0J.

Table 2.2 Relative frequencies of respondents swtial grants

Social grant recipient % of each group  P-value

Sample Category Total with a grant
Yes No <0.001
Household head 131 51 182 72
Community member 23 13 36 64
Key informant 11 11 22 50
Total 165 75 240 100

NB: Community member refers to respondents who were not household heads at the study site at the time of the study.
The results were tested with the ebguare X2 = 17.4. The ywalue is the probability that the differences in frequency betw
een the respodent categories is due to chance alone.

Table 2.3Landbased livelihood activities of household heads

Receipt of social grants

Yes No
Agricultural activity Percentage (Frequency Percentage (Frequency)
Crop andivestock 39.4 (52) 36.0 (18)
Crop production 21.9 (29) 22.0 (11)
Livestock production 12.9 (17) 14.0 (7)
Crop, livestock and natural resource 10.6 (14) 8.0 (4)
trade
Livestock and natural resource trade 6.8 (9) 6.0 (3)
None 5.3 (7) 6.0 (3)
Cropand natural resource trade 2.3 (3) 8.0 (4)
Natural resource trade 0.8 (1) 0.0 (0)
Total 100.0 (132) 100.0 (50)
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Households with at least two persons permanently employed had the highest average
number of social grants per household (Fig) 2The results of the ANOVA test indicate that
the mean number of grants differed significantly with number of household members
employed [F (3, 12) = 5.541-vplue = 0.019].

Post hoc comparisons using the Tukey HSD test (Appendix 2.5), indicatetethagdn score

for the households with no one (0) employed (M = 1.9, SD = 1.3) was significantly less than
those with 1 person employed (M = 2.9, SD = 1.7), p<0.001. In addition, households with 2
people permanently employed (M = 3.8, SD = 1.0) had avelatiower significant difference

from those with 1 (M = 2.9, SD = 1.3), p= 0.006. Furthermore, households with no one (0)
employed (M = 1.9, SD = 1.3), p<0.001 also recorded a comparatively lower significant
difference from those with 3 persons employed € 2.7, SD = 1.5) (Appendix 2.5). Hence,
when there are few people employed in a household, the household is likely to be a social
grant beneficiary.

Twenty-eight percent (28%) of households receive no grant, whilst circa 60% receive R 1, 500
or less ingrants per month. In addition, the highest total grant value of R 4050 was received
by 1% of the households (Tabl&R.

2.3.2 InvestigatingOther Factors Impacting Rural Agriculture
Community members were ambivalent as to whether social grants havedaudecline in

rural agriculture such as production of vegetables (Table 2.1). Forty seven percent (47%)
answered in the affirmative with 53% in the negative. Out of the community members who
think people have stopped growing vegetables (n=18), the ntgj(@1%) attribute this to the
influence of social grants. On the other hand, most community members (89%) cited other
important factors as adversely affecting rural agriculture such as soil fertility, land loss to
mining or game reserves etc.
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Table 2.4 Summary of sociemographic characteristics of household heads

Gender type Percent (Frequency)
Male 42.9 (78)
Female 52.2 (95)
Missing 4.9 (9)
Total 100.0 (182)
*Age range

18c24 3.8(7)
25¢34 15.4 (28)
35¢44 26.9 (49)
45¢54 16.5(30)
55¢64 13.7 (25)
65¢74 17.0 (31)
75¢84 4.4 (8)
85+ 1.7 (3)
Missing 0.6 (1)
Total 100.0 (182)

Educational level

No formal education 14.3 (26)
Not completed primary school 34.1 (62)
Completed primary school 30.8 (56)
Matric 13.7 (25)
ABET (Adult basic educatiand 6.0 (11)
training)

Missing 1.1 (2)
Total 100.0 (182)

NB. The * age range starts from 18 due to ethics requirement.

2.3.2.1Views on thegrant amount andimpact onother aspects ofrural livelihoods

All community members (100%) and the majority of key informants (91%) were of the view
that the grant value rast be increased (Table 2.1). However, amongst key informants, one
person was against a blanket increase arguing for a smart way of tailoring the grants for those
who need it most such as the disabled and the aged whilst curbing the child grant.

In termsof the use of social grants in agriculture, responses of grant recipients favoured
labour related costs whilst the perception of ngnant recipiensfavoursother farm services.
Actual expenditure (by grant recipients) as opposed to perceived expenditure- (non
recipients) was not statistically different (Tabl&).
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Table 2.5 Factors
heads

influencing participation in natural resource trade amongst household

Reasons

Low household
income
Householdheeds
Breadwinner
deceased
Personal needs
Pensioner died
No employment
in household
Other
Retrenchment
Total

Participation in natural resource trade

Yes (n=38)
Percentage (Frequency)

35.6 (21)
15.3 (9)
13.6 (8)

11.9 (7)
10.2 (6)

5.1 (3)

5.1 (3)
3.4 (2)
100.0 (59)

Reasons

Lack of knowledge

Lack of customers
Scarcity of natural
resources

Lack of equipment
Lack olabour

Enough income

No (n=144)
Percentage (Frequency)

26.9 (66)
21.6 (53)
18.4 (45)

14.3 (35)
9.8 (24))
9.0 (22)

100.0 (245)

NB: Respondents were asked to choose options. Responses were mutually exclusive.

IN

Number of grants per
household
N w

[EEY

C
b b
a |i| “\ |i|
O i
0 1 2 3

Number of people permanently employed per

household

Figure 24. Grant receipt per household and household employmeiite bars show the
mean number of grants received by households and the error bars show the confidence
interval at 95%. Different letters indicate a significant difference (p<0.05) between the mean
numbers of grants received per household (using the Tukeys post hoc test).
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Table 26 Distribution of grant value amongst recipient households
Total value range of grant

per household (ZAR) Percent (Frequency)
0 (none) 28.0 (51)
M pAan 20.9 (38)
pAam MAAOnN 17.6 (32)
MAAM MPAN 21.4 (39)
MPAM HAAMN 4.9 (9)
HANM HPAN 0.6 (1)
HpAM oOonNnnn 4.4 (8)
onnm opnn 0.6 (1)
opnmMm nnnn 0.6 (1)
4001andabove 1.1(2)
Total 100.1 (182)

Mean= 779.6703, Standard Deviation=862.765, Skewness=1.610#&nce=744363.4

There was no statistically significant difference between what grant recipients say they spend
their grant on (in terms of agriculture) and what rgrant recipients say the grant recipients
spend their social grants on (Tabl&).

Table 27 Relative perceptions of grant and negrant recipients on the use of social grants
in agriculture

Grant recipients Non-grant recipients

Category

Percentage (Frequency) P-value
Hiring tractor 31.3 (10) 23.5 (4) 0.86
Hiring labour 28.1 (9) 23.5 (4)
Buying farm implements 25.0 (8) 29.4 (5)
*Other 15.6 (5) 23.5 (4)
Total 100.0 (32) 99.9 (17)

The results were tested with a ebguare X2 =0.7791 The pvalue is the probability that the differences between the gresttipientsand
non-grantrecipientsin the usage ofategoriesof agricultural services is due to charadene. The other category refers to activities such
as erecting fences to secure their farms, increasing their farm sizes, being in a positionatogexbhrvested produce for mealie meal etc.
and being able to pay membership dues for agricultural/farmers association.

71



In addition to the influence of grants on lafésed livelihoods, other aspects of rural
livelihoods are alsompacted (Table 8). There was a highly significant relationship between
the impact of social grants and the diverse livelihood (Tab® &spects mentioned by
respondents X?= 602, p<0.001).

Table 28 Number of community members indicating that socigtants were used for
particular aspects of rural livelihood (other than agriculture)

Aspect of rural Percentage
livelihood Examples of indicative comments (Frequency) P-value
Nutrition Vulnerable groups are able to feed themselves 25.6 (22) <0.001
Reliable income source for chronically
Safety net unemployed 20.9 (18)
Fosters a culture of dependency and abuse of
Dependency state funds 15.1 (13)
Human capital
development Payment for nappies, clothes and school fees 11.6 (10)
New buildings have sprung up financed with
Household wealth grant money 9.3 (8)
Reciprocal People are able to pay membership dues e.g.
relationships burial societies and farmers association 8.1 (7)
Helps deal with the stigma of abject povert 47 (4)
Social profile in somehouseholds '
Alleviating crime Tempers the desperation that leads to crir 4.7 (4)

The results were tested with the ebgjuare X’ =602 NB: The expected value was the global mean across the
categories of livelihoods.

2.4.DISCUSSION

2.4.1 SocialGrants andParticipation in Agriculture

To the best of our knowledge this is the first study that specifically deals with the impact of
social grants on participation in rural lathdsed livelihoods, especially agriculture. Results of
interviews wih community members and key informants indicate that the grants help
beneficiaries to enhance their ladzhsed livelihood activities and meet associated costs such
as labour and inputs. Hence, the finan@apital in the form of grants serves as an ernapli
NBE&2dz2NOS F2NJ oSYSTFAOAFNRSEAQ LI NLAOALN GA2Y
(Plate2.A) and general rural socieconomy (Fig. 2). The supplementary income from the
grants (Table B) is facilitating engagement in capHatensivelivestock production (Table
2.3). Thus, unlike crop production which cuts across the rural social strata, ownership of
livestock production is often skewed towards the rural elite (traditional leaders, government
officials, business people) as only a dhof the rural population is able to keep livestock
(Shackleton et al. 200Q;ousins 2013uch as cattle, sheep and goats (Shackleton et al. 2000).
However, more than two thirds of grant beneficiaries (70%) in the study area engaged in
livestock productin (Table 2.3), which could indicate that people are now accruing enough
capital to venture into capitahtensive livestock productionP(ates2.B and 2.0) which
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hitherto was the preserve of the rural elite who could afford such investmé&usgins 2013).

It is noteworthy that once a farmer has acquired animals to start a herd (which is an outlay)
there are other input costs and challenges going forward for production. This includes
inadequate pasture, diseases (e.g. rinderpest) and mark&bions. The initial capital
outlay therefore becomes a barrier to entry which the grants help to ass(igéizer 1995;
Khapayiand Celliers 2016).

Respondents also report reinvesting their grant money to enhance their agricutlated

activities seh as fencing their farms to keep thieves or stray animals out, purchasing farm

inputs and implements, as well as hiring labour (TableRlate2.D). This makes the need

for enhanced extension and allied services urgent as the grant money is beingmetdthto

meet farm needs (TableZ) @& PfGAYFGOStEes a20AFf ANIyda | NB
livelihood activities, with the aim of achieving higher returns from the value addition (Tables
2.7and2.8). Similar results have been observed ifi\Ba where the per annurBonosokocial

pension increased food production by 165 percent over the value of the grant with parallel
results in Mexico (Sadoulet et al. 2001; Neves et al. 2009). Furthersuami@) grants address

basic social determinants dfealth (Table &) including food insecurity, access to health

services, income and early childhood development. Resedsthindicates that ienhances
g2YSyQa |3SyoOe SyloftAy3da GKSY G2 IttS@OAILGS 7T
exchange netorks for informal credit and swapping of fo@dembeMkabile2017)

Plate2.B. Goat grazing by livestock farmers

73



Plate2.C Cattle being led to graze on communal land

Plate2.D. Picture of one of the tractors hired for farm servicesMpakeni.

2.4.2 SocialGrants andNatural ResourceHarvesting

The harvesting of wild natural resources for trade (Tables2d2.5) is equally important to
many rural households (Shackletand Shackleton 2015). However, this is often driven by
poverty and desperation which translates into degradation of the environment as
environmental regulations are often ignored in the drive to satisfy basic human needs
(Kirkland et al. 2007)Furthermore, emironmental degradation leads to loss of vital
ecosystem services which enhance agricultural productivity and household food security
(Tibesigwa et al. 2016%iven that the study site falls in an area with high incidence of poverty
(Tables 2.and2.2)and unemployment (IRR/CRA 2016), the lack of any significant difference
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between beneficiaries and ndpeneficiaries in harvesting communal natural resources
(Appendix 2.3) may be attributed to the supplementary income (Talig éleviating the
pressure o harvest such resources. Thus, it might be possible that the grants in helping satisfy
some of the basic needs of beneficiaries help temper the desperation that results in over
harvesting of wild natural resources and hence environmental degradation.

This scenariocould be as a result of shift from gathering wild resources to people growing
their produce; an effective mediation of natural resource use by the relevant institutions or
purchase of the requisite resources from a different area. In the coofr$gee study, it was

also observed that the area is supplied with fodder for livest&tkté2.E) by the Department

of Agriculture, although many complained that the supply is irregular and inadequate. This
was complemented with some other items (e.dt $ak, chicken feed, fertilizer) sourced from
Venda (Limpopo province) by the local farmers association.

Plate 2.E A bale of grass for feeding livestock supplied by the Department of Agriculture.
Note the bale of grass in tHeackground behind the farmer.

2.4.3 Grants andSocial Vices

Although some respondents point to the negative influences of social grants (Section 2.3.2,
Table 280 G KS LINRP@GAaAAZ2Y 2F &a20AFf 3ANI ylaskyAa | NI
behaviour @A GK NB3IFNRA G2 GKS 1L+t LINBGItSyOoS N
monetary assistance is deemed to make teenage girls especially less vulnerable arahiess p

to exchanging sexual favours for monetary gains (Ferguson 2015; Rosenberg et al. 2015).
Although social grants are blamed for escalating levels of substance abuse in the former
homelands it is argued that the largest item that consumes grant mosdgod (Table B)

and not alcohol or illicit substances (D. personal communication, 20 May, 2016). Moreover,

the grants help temper the desperation amongst the unemployed youth that leads to stealing

and other vices (Fig. 2.1, Tabl8)2.The stealing ofarm produce and livestock frustrates
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FIENYSNEQ STF2NIA (26 NRa LINRPRAzOUA OAlieged | YR A
livelihoods (Tables 2.8nd 2.5) such as agriculture. Ultimately, the social cost of addressing

the challenges of HIV and dragddiction inter alia would compete with agriculture for scarce

state capital. Thus, social grants, through helping mitigate such social problems, indirectly
make more resources available in the state coffesst changes how the resources can be

spent

2.4.4 Increasing theSocial Grants Value andimposition of Conditionalities

The increase in grant value in April 2018 in comparison to April 2017 is a welcome
development in light of calls by the majority of respondents for an increase (Section 2.3.2.1).
Grant holders and key informants both indicated that an upward adjustmemhefsocial

grant values above the inflation rate will make a difference to household wellbeing (Section
2.3.2.1 Table ). This is because people have said that the grant value is meagre
(Unpublished data, D. Neves, personal communication, 20 May, 2@b6&over, t is argued

that the childsupport grant, for example, is insufficient to satisfy the most basic needs of its
recipients (like adequate nutrition), although there is a general consensus that it is
indispensable to millions of households natidde/(ZembeMkabile 2017) An examination

of the childgrant values between 2017 (R 350) and 2018 (R 400), indicates that the difference

of R 50 translates into circa 7.1% which is the inflation rate for the period under review
(Inflation.eu, 2018). Thus]though the grant increased in numerical value, the increase was
minimal (Inflation.eu 2018). Moreover, given that the grants are being utilised appropriately

such as being invested in nutrition and education (Tal8§ 2alls for an increase in the grant

g tdzS§ I NB 2dzaiAFTASRD® ¢ KS SELIS R Dépathdnt o2 y OK A
. FAaA0 9RdzOlI GA2yQa @GAaA2Yy 2F SyadaNAy3a GKFG |
learning, education and training opportunities (Department of Basic Educ&018).In

addition, education and nutrition all contribute to the attainment of key dimensions of human
development as per the Human Development Index (HDI) and promote a decent standard of
fAGAY3I FT2NJ OAGAT Sya | a Sy emaneyg&iRy ohlje aidkS 02
develop a peaceful, prosperous and democratic South AfNasional Planning Commission

2015; UNDP 2016). Furthermore, the social cost of malnutrition inter alia is incalculable in the
context of sustainable developmenNé#tional Planning Commissid2015; UNDP 2016).
'fGAYFGStEes GKS AYLERNIIFIYOS 2F RS@GSt2LIAy3a (K
formative stages, as well as safeguarding the wellbeing of its vulnerable populace (Bable 2.
cannot be overemphasisg@iiational Planning Commissi@015;DEA2018).

[ dZNNByiifesxs a20AFf INIryGa FlLitt o0St2¢ F2dzNJ LISNH
for a developing country and cannot be increased indefinitely as they have to be within what

0KS 02 dzy (O Néa@ dffordS(Ned/agh 2tYal. 200R0ssouw 2017 However, the social

grant system is purely statieinded (Ferguson 2015). This is one of the reasons informing the
argument against a blanket increase in grants and rather finding a smarter approach, where
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the grants are tailored for those who need it most and adds value to the ecor{S&egtion

2.3.1, Table B). Thus,even thoughover 91% of respondents want the grant value increased
(Section2.3.2), the investment in social grants is disproportionate to SbuthNA OF Q& NIBf |
small tax base given the asymmetry of five million taxpayers and 15 million beneficiaries of
grants (D. Neves, personal communication, 20 May, 2016). Moreover, it would be helpful if
agricultural extension services for rural smallhoklevere improved so the grants are not

used to acquire extensiorelated services in the quest for enhanced agricultural productivity.
Furthermore, claims of institutional mismanagement of the grant system and exploitation of

the beneficiaries, needs to kmdressed to enhance its cost effectiveness given its profound

effect on households and their livelihoo@mbeMkabile 2017)

2.5. CONCLUSION

Social grants empower beneficiaries to partake in Haaded livelihoods such as agriculture
and haveadditionalpositive spiroff suchasimprovedural quality of life and stimula&n of

the rural economy{ 2 OAFf 3IAINIyda | faz2z asSNwWS |a |y Sy
participation in agricultureSome community members are too financially compromiise
invest in landbased livelihood activities. The supplementary capital empowers more of the
poorer members of the population to be involved in labased livelihood activitiesdence,

when grant recipients are associated with some form of livelihodiviag the impact of the

grant is significantly enhanced. Consequently, contrary to observations that a minute third of
the rural populace is able to engage in resource intensive livestock production, over two thirds
(70%) of grant beneficiaries engagedlivestock production. Therefore, the poorest have
been given social grants to help them survive and are now equally able to participate-in land
based livelihood activitiesUItimately, social grants also help alleviate social vices as well as
the stealng of farm produce which is counterproductive to the overall goal of agricultural
productivity. Improving the provision of extension services will complement and enhance the
impact of the grant in agricultural productivit§ocial innovation is not limitetb the welfare

or nonprofit sector but can be facilitated by market incentives and related dynamics. The
social grants are helping develop the critical human resources of vulnerable communities
through the meeting of nutritional needs and facilitatinguedtional enrolment. This will help
improve the literacy rate and skills base in such areas to drive the needed sustainable rural
development.
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2.7. APPENDICES
A. QUESTIONNAIRE

From the household survey in 2015
Section A. Biographical Data

1. Gender Male 2. Female

2. Age Range 1.1824 2.25-34 3435
4554

5. 5564 6. 6574 7. 7584 8. 85 or over

3. What is your highest qualification? MNo formal qualifications 2. Matric
3. Vocational 4. Degree or equivalent
5. Postgraduate 6. Other please write in: )"
B) Social Grant type and household dynamics

4) How many people live in this household permanently?

6) Are you on social grant?
1) Yes 2) No

7) Type of social grant (if yes) (NB: 1) Yes 2) No
a) Child b) Old age  c) Pension d)iBisab) N/A

8) Total number of social grants per household

NB: Grant for Older Persor®l, 500per month, Disability GrantR1, 500per month,Child
support GrantR350 per month
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Section C Social Grant and Crop Production

10) Did this household plant any crops in the last 12 months?

1) Yes 2) No

11) How many fields outside tife homestead yard are owned or used by the household?

C) Social Graritivestock farming/ Animal rearing

12. Are you involved in farming the following?
1) Yes 2) No

13. If yes which othese are you involved in?

Livestock | does household | Number
category | own any (yes, no)
Cattle
Donkey
Sheep
Goats
Pigs
Chicken

- | (|0 |T |

Section D Social Grant and Natural Resource Use

14) Is this household involved in naturatource trade?
1) Yes 2) No

15) If yes why? NB: 1) Applicable 2) Not applicable

1. The household income is not enough

2. Nobody in the household is employed

3. A household member was retrenched

4. The breadwinner hgszassed away

5. A pensioner has passed away

6. The person selling the resource needed to pay for something for the household
7. The person selling the resource wanted to pay for something for themselves
y ® h i KSNX

P 52y QG (y29

16) If no, why not? 1) Appliable 2) Not applicable

1. Did not need extra money

2. Nobody in the household knows how to make or sell natural products

3. There are not enough natural resources around this village

4. This household does not have the equipment or vehicle which is deede

5. There are not enough people in this household to help collect and sell natural products
6. Nobody wants to buy natural products around here

T® hiKSNX

yd® 52yQi 1y26
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Strategic location of a resource coincidentally nurtures a community of practice to
stimulate innovation
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Strategic location of a resource coincidentatiyrtures a community of practice to stimulate
innovation

ABSTRACT

Climate change forecasts indicate grave consequences forblaseld livelihoods in sub
Saharan Africa. This scenario has foregrounded the case for enhanced innovation to improve
resilience and productivity in food systems. This is even more exigent fantiladholder
aedaitsSvya oKAOK O2YLINRAS dmx:r 2F 'FNARAOFQA | 3IAN
insecurity. This study uses a muttethod approach involving 150 farmers to investigate
factors affecting mitigation strategy uptake in smallholder systemd the implications for

food security.The strategic location of an area such as hosting vital agricultural assets (e.g.
pond, communal cattle dip) can coincidentally transform it into an epicentre of crucial
interactions, fostering a thriving communityf goractice which stimulates fardevel
innovations. Moreover, according to respondent farmetisadequatefinancial capital and
access to information are the main impediments to the adoption of strategy mitigation for
livelihood resilience. Factors sucheducational levels, age and location of farming activity
are positively associated with mitigation strategy adoption. Furthermore, the location of
farming activity has a significant impact on the uptake of strategy mitigation after controlling
for varialdes in a logistic regression model. These factors can be regarded as pillars/scaffolds
of innovation as they serve as catalysts that facilitate strategy uptake. Hence, these
ingredients must be prioritised in innovation policies aimed at the rural envieminto
increase policy effectiveness and success of interventibligher numbers of specialist
smallholders engaged in increased fertiliser use compared to generalist smallholders.
Ultimately, in mixed smallholder systems, high strategy uptake in pldhvation does not
simultaneously translate into animal productivity. There is therefore, a need for capacity
building in terms of knowledge and organisational and allied skills to help smallholder farmers
enhance productivity in both crop and animal pration. This will also facilitate the
successful entry of smallholder farmers into the mainstream economy as a government
priority and policy aim.

Keywords:food security; climate change; lafmhsed livelihoods; community of practice;
innovation uptake
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3.1 INTRODUCTION

Agriculture in South Africa is extremely vulnerable due to its high sensitivity to climate
variables, as well as the country being largely send (Ziervogel &Ericksen2010) The
impact of climate change on agriculture has laygbken negative for lovinput farming
systems andlimate change impacts all four dimensions of food security namedyability,

access stability and utilisation (Ziervogel &Ericksen2010). This makes it important to
enhance innovation in adaptive maasgs to improve agricultural productivity. Furthermore,
food systems are highly sensitive to climate change as increased temperatures decrease
yields of desirable crops while aiding the proliferation of many weeds and pésisof et al.

2009). Dry land agriculture, such as that practiced across most of Africa, is more vulnerable
than irrigated lands to fluctuations in rainfall patterns, which increase the chances of
production losses in the long term and crop failures in the short te¥eiqdon et al.2009).

2 A0K Fo2dzi nmw: 2F {2dziK ! FNAOI Qa4 L122NJ RSLISYR
farming such as homestead gardens are already vulnerable and faced with the highest risk of
food insecurity (Turpie & Viss@012). Thus, cihate change introduces fresh requirements

for crop and animal productivityNelson et al2009), which makes innovation imperative to
sustain such livelihoods.

Innovation denotes harnessingfresh ideas which produce novel products, processesor
managementsystemsthat add value or improve quality with important consequences on
productivity and growth(Sayiner 2015)Although agriculture is highly climate sensitive,
farmers who exploit the opportunities presented by climate change through innovation will
sustain their livelihoods in the face of adverse and fluctuating environmental conditions. In
the context of this study, innovation refers to the usage or uptake of individual-faved
mitigation strategies against the negative impacts of climate chanddaard degradation.

Extension services are critical agents of information that stimulate innovd@bmistoplos

2010) This is in addition to the social capital of farmers which provides additional support to
their livelihoods (DFIR2000. Such socialesources in terms of the sustainable livelihood
framework include networks and connectedness, membership of formalised groups and
relationships of trust, reciprocity and exchand&~1D2000. However, in many rural areas

of the Global South such as tfemer homelands of South Africa, there is a notable dearth

of quality extension services (Cousins 2013; Hoffmann 2015). This results in farmers mainly
resorting to their biocultural heritage and associated social capital to support their livelihoods
suchas agriculture.

Biocultural Heritag€BCH) refers to the knowledge, innovations and practices of indigenous
peoples and their natural endowments including their cultural norms and values which have
been developed over time to sustain their sceiconomic needsHkblom et al2019. As
indigenous peoples have adapted to the changing climate across generations, this
bequeathed heritage is important for food security in the face of climate chabigeldm et
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al.2019). Furthermore, it enhances development of sustainable and resilient local edesom
(Ekblom et al2019). The evolution okuch elaborate traditional innovation systems which

steer agriculture in remote areas is made more vivid in the contextbf2 2 YQ& ¢ E2y 2 Y

Educational ObjectivegBloom 1956;Anderson & Krathwohl 2001)n Figure 3.1, the

GNI 2SOG2NE 2F FIFENXY YIFylF3SYSyid GKNRdAdAK Ayy20l

rural community level and how the various stages complement each other is demonstrated.
In addition, the Diffusion of Innovation (DOI) Theerplainshow a novel idea or product
incrementally spreads through a systempdistulates that for an innovation to thrive, it must
exhibit five core characteristi¢gRogers 2003; Tohidi & Jabbari 2012; Castle et al. 2016)

1 relative advantagdthe degree to whictan innovation is considered to be more effective
than what it supersedes);

T compatibility(how a new idea is regarded to be consistent with the existing norms,
previous experiences and demands of potential adopters);

1 complexity(the level to which an innation is easy to use);
1 trialability (the possibility of testing the innovation on a trial basis); and

T observability(the extent to which the outcomes are visible to the public).

Innovations that exhibit higheelative advantagecompatibility, trialability,
andobservability as well as lessomplexity are often adopted and vice versa (Rogers 2003;
Wani& Ali 2015) How higher forms of thinking on humamvironment relations progress at

the local level in a series of dynamic phases is dematestia a model (Fig. 3.1).These phases
can further be condensed and expressed in terms of the three cardinal domains of
educational learning: cognitive (mental skills or knowledge), affective (attituade)
psychomotor (manual or physical skills). Furtherey the standard colours behind the
regulation of vehicular traffic are integrated in the model (Fig. 3.1) whegegbgnpermits

free movement of trafficyellow (or amber) signals a preparatory phase; aretl indicates a
stationary phase.

The initial knowledge existing in the community (cognitive) shapes the attitude of people in
the community (affective) in their perceptions and relations with the environment. The
environmental feedback and soesronomic pressures such as increasing paijahs and

less grazing land cause people to experiment with other technologies (psychomotor) in a bid
to enhance their livelihood¢Fig. 3.2) These processes provide an opportunity for the
individual and communityFig. 3.4}o learn and acquire new irghts about their immediate
environment(Figs. 3.3 & 34 ® / 2y aSljdsSyidfes NBALRYRSyiGaQ
rainfall and temperature, impact of such changes on their agricultural productivity, and
interventions adopted to address such changes ta@use household livelihoods were
appraised in sections of this study.
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Phase of social innovation A Significance

Novel management WA Creating

[ techniques/practices J
Interventions undergo Evaluating
adaptation

Analysing

interventions

A
Trials to refine proposedw
-

Initiatives/interventions :
to preserve environment Applying
and secure livelihood

A

[-}7ﬂ Understanding
[ }7 Remembering

Figure 3.1. Environmentahanagement throughbioculturalinnovation ala. £ 2 2 YQa
Taxonomy of Educational Objectives (1956)
TKS 2 NA 3 A yaxdnomy o6f Educatiddal Objectives (19a®poses a categorisation of
scales or degrees of knowledge and a sequential progression in the process of teaching and
f SEFNYyAYy3Id ¢KS Y2RSfQa adzwaSljdsSyd Y2RATFTAOFGA?Z2
and gives profound insights into the dynamidghee learning process (Fig. 3.1).

The doubleK S RS R | NNE gwouldbdldaggodised@sp | a W

In rural societies such as Mpakeni (the study site), knowledge about the management of
communal natural resources is transmitted across generations via oral trafiimd & Cocks
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2012) There exists therefora plethora of knowledge typologies, which community folk
remember (Fig. 3.1) However, society is dynamic and in continuous flux; hence such
knowledge systems and techniques for managing natural resources are challenged by new
pressures such as climate clge and environmental degradation on scales not hitherto
experienced. Consequently, these knowledge types thougimemberedneed to be
understoodin the light of such pressures (Johann 20@Bernethyet al. 2014). This is more

SO as memories are not comsit but relative¢ what people tend torememberis influenced

by what they experiencéSchacter 1989; CaueBantoro 2016). Ultimately, in the process of
re-accessing past information or events, memories are subject to errors and distortions,
hence memorie are reconstructed rather than being accurately recalled or retrieved
(Schacter 1989; CaueBantoro 2016). Thus, memories of such traditional knowledge about
the management of natural resources and agriculture passed between generations are
ultimately reconstructed and compromised with distortions during the process of
remembering. With reference to the traffic ligliEig. 3.1) the colour isred at this stage
because there is no significant innovation to radically transform prevailing management
methods.

In rural settings where livelihoods are highly sensitive to environmental fluctuations, people
react to environmental stimuli to protect their livelihoods and survive (Hoffman 2015). Thus,
a number of reactionary measures are undertaken (some out ofef@sipn) to secure their
livelihoods. Consequently, these reactionary measures/ideas may not be positive or
beneficial for sustainable management as they applied by way of trial and error to
ascertain their effectiveness. With the passage of time, ibgults of these implemented
ideas enabls society to undergo a process ahalyzingand evaluatingto adapt and
consequentlycreate new techniques tailored for their peculiar conditions and needs. The
stepwise progression of the phases demonstrates that learning at the more complex/higher
echelons necessitates prior knowledge or skills at the preceding lower ([E¥gls3.1) When
interpreted in the context of a traffic light, thenalyzing and applying stages are
yellow/amberas innovation shows gradual/limited progress or movement. Ultimately, at the
evaluatingand creatingphases thennovation trafficlight indicatesgreenbecausethere is
significant change or transformation from the innovation which results in novel management
or interventions. This manifests as progress or as departure from past approaches. Such
enhanced novel approaches are needed to boost global food security.

The global population is projected to reach 9 billion by 2050, creating unprecedented demand

for food. In South Africa, there has been increased food insecurity with only 46% of the
population being food secure and another 26% faced withifiobwn hunge (Shisana et al.

2013. Agriculture provides an avenue for alleviating such high incidence of hunger.
Moreover, climate projections indicate increased severity of drought conditions and
significant climate impact on the livelihoods of sredble subsistece farming households

GKAOK O2YLINRARA&S T1m>r 27F { 2 dzi ROLY). InNaHd@ionQifdere is)2 2 NS & |
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limited arable land available in the former homelands which are described as amongst the
most degraded areas in the country (Hoffmann 2015¢hSareas have been at the brunt of
recent drought (2014016, linked to El NinoJurthermore, there have beemitiatives to
develop an emerging black farming class in South Africa who have access to good quality
arable land (as noted in the National Development PR3 which specifies the agricultural
sector as a major job creator). However, such farms lggreerally become less productive
than before (Hoffman 2015). This makes understanding the factors affecting the use of
innovation andouilding resilience to enhance productivity as well as food security imperative.
Ultimately,understanding the managemenstrategies adopted by rural smallholder farmers

to enhance productivity in response to changing ambient conditions will help to implement
appropriate interventions. This paper contributes to knowledge on the micro/farm level
factors affecting uptake of irsvation amongst rural smallholder farmers and the implications
for agricultural productivity and food security. This is done by investigating the relationship
between a number of socidemographic variables and different mitigation strategies
adopted by smallholders to assess their influences individually.

This study is of relevance to the Sustainable Development Goals (SDGs) and the National
Development Plan (Vision 2030) which seeks to alleviate poverty and inequality by enhancing
livelihoods to transfrm the rural economyThe sustainable use of land is associated with
national and local food security, jobs and wealth creation through the vatlegng chain in
agriculture, biodiversity protection on farmland, and the prevention of land degradation
through sustainable land management.

The dynamic interaction between the core thematic areas of this chapter is illustrated in
Figure 3.2. Innovation is critical to effective management of ecosystem services that support
agriculture and the success of ruratallholder systemgFig. 3.2)Moreover, innovation is an
important factor in building resilience in agricultural systems given the impact of climate
change on related livelihood&ig. 3.2)
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Figure 3.2Flow diagram of thematic areas of the study

Rual smallholder agriculture is dependent on environmental resources, whilst the associated
ecosystem services are sensitive to climate change and degradation (Dold & Cocks 2012;
Hoffman 2015). In addition, soecgconomic influences (such as high unemploymand
poverty) in the face of climate change, have consequences for the sustainable management
of natural resourcegFig. 3.2) This is more so in rural st8aharan Africa where laws on
conservation are often ignored so as to satisfy basic secimomic needs due to
dependence on such resources (Kirkland et al. 2007)

Effective state institutions and national agemvironment policies are macro factors that
facilitate sound environmental governance with impact on livelihood resilience. The
effectiveness of such macro interventions can be affected by other micro fa@brsana et

al. 2013 such as age, gender, space, educational level and information inter alia (Kolade
& Harpham 2014) Furthermore, innovative management strategies enhance agricultural
productivity and resilience (Twine 2013). Given the low level dptation in rural
smallholder systemgTibesigwa et al. 20)@oupled with the low extension services (Cousins
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2013) the need for innovation is imperative. Ultimately, innovations in smallholder systems
feed into the overall goal of a robust national anddl agricultural sector that meets the food
security needs of the populacédence, his chapter hence assesses some of the core
parameters influencing the successful uptake of fdewel innovation amongst rural
smallholders.

3.2. METHODOLOGY

3.2.1 StudySite: Mpakeni

The study was conducted in Mpakeni in Mpumalanga Province of the -eagtern part of
South Africa. The major populations in the area arsiSfvati (Swazi) and xiTsonga (Tsonga)
descent and reside on the southern border of the Kruger Nali®ark (Van Riet et al. 1997).
The area has a population b894 (783.50 per km@nd isocatedby geographical coordinates

25° 29' 08" South, 31° 16' 38" East with an altitude of 821m (Census.20hbsts the
MthetomushaGame Reserve and Bongani Lodge (Hampson22@3). The tributaries of the

al {1 K2YlFySs [dzZJKdzaA YR baAlllT A NAOBSNE F2NY
water sources (Hampson et &002. The soils of Mpakeni are typically sandy loam soils
interspersed with granite outcrops (Hampson et2§l02. The main flora is classified as sour
Lowveld bushveld or Malelane mountain bushveld whilst sections of the area are described
as belonging to the vulnerable vegetation tyggroc Gorge Granite Mouritdands (SANBI
2007)
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Figure 3.3 Aerial viefrom Google Earth o$tudy site and neighbouring villagesnd
towns.
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3.2.2 Data Collection

Data were collected in March/April 2016 employing household interviews and rapid rural
appraisal (RRA) techniques such as direct observation at the siteléaehamongst others.

The data consisted of biographical information ashetails of theinterventions used by
farmers to address climate impacts such as drought to enhance resilience as well as food
security. The consent of each respondent was obtained on an individual basis before their
interview.

For the interviews, 150 farmers were selected thrbugrgeted/snowball sampling from the

four zones which comprise Mpakeni village (Fig. 3.4). Potential respondent farmers were
initially identified during the community mapping (Fig. 3.4). These farmers were then
contacted for interviews anthey assistedn identifying other farmers in their locality who
were interviewed depending on their consent and availability. This approach was necessary
as this chapter deals with investigating labased livelihood adaptation and thus only
smallholders involved in thesage of lanébased strategies were needethe questions were
generated following irdepth literature studies and discussioims a questionnaire format
O2@SNAY3 GKSYSa &ddzOK Fa FIENNVSNEQ o0A23INI LKAO
used and thesectors of agriculture they engaged in amongst others. The topography and
agricultural conditions of the four village sglactions (zones) of Mpakeni as well as important
communal resources related to agriculture in the area are described (Fig. 3.4nljhevo

bore holes in the area as well as the natural ponds are found in the Magamzin and Gaganene
zones (Fig. 3.4)

3.2.3 Data Analysis

Case studies, essentially investigate a contemporarylifegpghenomenon and are invaluable
where indepth explanations of a social phenomenon is prol{Ridder 20Z; Yin 2014)
Moreover, it is regarded as a robust research method which affords detaiWedtigation and
comprehension of complex soesronomic issues within a specific context (Grassel &
Schirmer 2006; Johnson 2006). Furthermore, case studies are touted as helping overcome the
demerits of quantitative methods in producing holistic andlepth descriptions of social and
behavioural themes under investigation (Zainal 2007). Thus, with the help of the case study
approach, a researcher transcends the quantitative statistical outcomes and gains insights
into the associated behavioural patterisNBR Y (G KS LI NGAOALI yiaQ LISN
2011). Furthermore, the integration of quantitative and qualitative data facilitates the
explanation of the process and outcome of a phenomenon through thorough observation and
analysis inter alia of the cas in question (Zainal 2007; Crowe et al. 2011). Generally, a case
study is premised on a particular geographical area or with a selected number of individuals
as study subjects (Yin 2014). However, a core criticism of the case study approach is that the
limited number of subjects compromises the ability to make generalisations. Furthermore, it
provides laxity for biased opinioiiRidder 20%; Yin 2014)The marriage of different research
approaches helps overcome such limitations (Crowe et al. 2011).
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The mixed method approach is used in this study as it combines qualitative and quantitative
approaches. One hundred and fifty smallholder farmers were interviewed on their adaptation
strategies in response to climate impacts such as drought conditions. Thquenie test was
used to examine significant variances in use of innovation along key traits sgehdes, age
range, educational level, social capitatd neighbourhood of respondent-urthermore, a
logistic regressiomodel was employed to provide aare robust assessment of the influence

of the multiple variables on uptake of innovation, after simultaneously controlling for the
impact of other factors which the cisiguare does notThe strategies include interventions
that help reduce surface evaporah by applying crop residues and plant mulches; encourage
GKS LINPEAFSNIGAZY 2F AyaSoda FyR g2Nya oalkf
respectively); enhance livestock nutrition; improve organic matter content and increase soll
water-holding capacity given the serarid nature of the South African landscape inter alia. In
addition, respondents chose between innovation strategies which were not mutually
exclusive. Thus respondents chose as many strategies as they used from a list. rHiheeve
YesandNooptions were mutually exclusiv&he main sources of information which farmers
rely on was investigated. These includadnt (newspaper)electronic(internet, television

and radio) anathers(church, friends, extensioofficersandtraditional healer). Additionally,

the effect of the social capital on uptake of innovation was examined. This included
membership of a farm association, the existence of kinship or networks as well as reciprocal
relationships of the smallholder wherebylpas exchanged between the farmer smallholder
and third parties.

A regression model was used to tdst the raw number of mitigation strategies and its
relation with the number of livestock and additional cultivated fields of a farmer. For livestock
production, a conversion matrix was created whereby livestock numbers were converted to
a common livestock unitThe standard relative body masses of the different types of
livestock were obtained from the Food and Agriculture Organisation (FAO) as follows; cattle
= 0.7, sheep = 0.1, goats = 0.1, pigs =af@i®chicken = 0.01 (FAO 2005; Maass et al. 2012;
Mosites et al. 2015). The additional cultivated fields were put in categories (per the
guestionnaire) of &4, 510, 1Xk14, 1520 and 20 plus because people were hesitant to
divulge information on the exact number of fields they had.
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3.3.RESULTS

About 30% ofdults were over 65 years old whilst only 19% had matric or higher
qualification (Table 3.1). The highest frequency of farmers was from Mambayin (46%) whilst
the least numbers of farmers came from Magam£@%) The relative numbers of males

and females wre almost equal.

Table 3.1 Profile summary of respondent farmers

Category Percent
(Frequency)
Respondent's gender
Male 51 (76)
Female 49 (74)
Total 100 (150)
Respondent's neighbourhood
Mambayin 46 (69)
Manjesa 24 (36)
Gaganene 21 (31)
Magamzim 9 (14)
Total 100 (150)
Respondent's age
18c24* 1(2)
25¢34 15 (23)
35¢44 18 (27)
45¢54 19 (28)
55¢64 17 (25)
65¢74 17 (26)
75¢84 10 (15)
85+ 3 (4)
Total 100 (150)

wSALRYRSYGQa

KAIKSaliG SRdz

No schooling 29 (43)
Primary school (Grade;T) 39 (58)
Secondary school (Grade®l) 14 (21)
Matric and above 19 (28)
Total 100 (150)

*NB. The age range starts from 18 in consonance with ethics requirements.
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Respondents indicated their participation in differesgictors of agricultural production

(Table 3.2). Most respondents were engaged in both crop and livestock production (45%).
a2NB20SNE (GKS &/ NRBL) 2yfeé&é¢ LINPRAzOGAZ2Y OF 1S32N
of farmers.

¢FrofS odH wSaALRYRSY(GIaQ LI NOGAOALI GA2Y AY RATT
(n=150)

Gender Both genders Male Female
Percentage (Frequency)

Sector of production P-value P-value
Crop & livestock 45 (68) 0.002 42 (32) 40(30) 0.222
Crop only 41 (62) 39 (30) 51 (38)
Livestock only 12 (18) 16 (12) 11 (8)

*Other 1(2) 3(2) 0 (0)

Total 100 (150) (1706(; (1704(;

NB: * Other category refers to other agricultuedtivities such as natural resources trade. The results were tested with tisejcaie test.
The pvalue is the probability that the differences from an eaplit between all categories of agriculture and gender are due to chance
alone. To facilitate thehi-square calculation the categories with expected values less than 5 were omitted.

There were more generalists (22%) engaged in the usmamved varietiesas a farm level
innovation strategy compared to specialigs5%) In addition, mixed farmers were more
LINEGIf Syd Ay GKS LINI OGAOS 2F AGDNRBgAYy3I 26y T+
FIENYE O0HOEZ0 AY O2YLI NRazy (G2 ftA0Saia201 aLISOA

Table 3.3 Proportions of farm level strategy uptake betweepesialists and generalist
farmers.

Percentage (Frequency)

Sector of agricultural production Crop only (n=62) Crop & livestock (n=68) P-value
Strategy adopted

Crop production

Use of manure or compost 94 (58) 94 (64) 0.99
Crop rotation 90 (56) 66 (45) 0.30
Cover crops usage 87 (54) 74 (50) 0.68
Plants & animal diversity 76 (47) 85 (58) 0.83
No till or minimum tillage 68 (42) 72 (49) 0.96
Pollinators or beneficial insects 63 (39) 34 (23) 0.06
Less use of chemical fertiliser 61 (38) 78 (53) 0.52
Vermiculture 57 (35) 52 (35) 0.93
Increased use of chemical fertiliser 19 (12) 10 (7) 0.41
Livestock production Livestock only (n=18) Crop & livestock (n=68)

Early morning dew pasturing 89 (16) 87 (59) 0.99
Growing own forage 83 (15) 34 (23) 0.02
Use of improved varieties 83 (15) 32 (22) 0.01
Creatingshade areas on farm 78 (14) 34 (23) 0.04

b.Y 9FOK NRBg aKz2ga UKS FNBdzSyOASa 2F NBaLRyRSyi(daQ LishMbstokalbde el yroplaiNvestotkiNIvalg§E e Ay ONB LA |
the probability that the difference in strategy adoption betweeresie two categories (generalists and specialists) is due to chance alone. Respondents chose between strategies which

were not mutually exclusive. Thus respondents chose as many strategies as they used from a list. Howéssmithéo options were mutudly exclusive. The results were tested with

the chisquare test on a row by row basisiproved varietiesefersto the use of livestock species with enhancegroductive and health performanc&ermiculture denotes efforts by

farmers to encourage prolifation of earthworms in their soils to boost fertility at the study site.
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Respondents were categorised in terms of their gender to test the relationship between
gender and the usage of individual strategiesoss diferent domains of agricultural
production. There was no statistically significant relationship between the adoption of
YR FFENXYSNARAQ 3ISYRSNI oc¢lofS

AaGNF GS3ASa
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Percentage by row (Frequency) Percentage b
sample

Sector of production Crops only and crops plus livestock (n=130) Total P-value
Gender of Male Female (n=71)
respondent (n=59) B
Strategy adopted
Crop production
Pollinators or
beneficial insects 46 (31) 53 54 (37) 52 100 (68) 0.99
Crop rotation 48(48) 81 53 (53)75 100(101) 0.91
Plants & animal 46 (12) 20 54 (14)20 100(26)  0.99
diversity
CGrgop";'”g leguminous 5 13y 22 66 (25)35 100 (38)  0.39
Cover crops usage 50(13)22 50 (13)18 100 (26) 0.89
thf;fJ'é orminimum 26 (14) 24 64 (25)35 100 (39)  0.43
Increased use of
chemical fertiliser 54 (37)63 46 (32)45 100 (69) 0.10
Vermiculture 44 (49) 83 56 (61)86 100 (110) 0.98
Use of manure or 12 (1) 2 88 (7) 10 100(8)  0.18
compost
Less use of chemical 5 17) og 55 (21)30 100 (38)  0.99
fertiliser
Sector of production  Livestock only and crops plus livestock (n=86
Gender of Male _
respondent (n=40) Female (n=46)
Livestock production
Early moming dew 5 345 55 (41) 89 100 (75)  0.97
pasturing
Use of improved 56 (20) 50 44 (16)17 100 (36)  0.54
varieties
Growing own forage 55 (21)53 45 (17)37 100 (38) 0.14
Creating shade areas g7 51154 43 (16)35 100(37)  0.42
on your farm

b.Y 910K NR¢g &aK2ga (GKS FNBIjdSSyOASa 2F NBaLRYRSy:GaQ L3 RalieaddA LI GA2Y

row the pvalue is the probability that the difference between males and females in the uptake of mitigation stratedies to chance
alone. Respondents chose between mitigation strategies which were not mutually exclusive. Thus respondents chose asapmsyasira
they used from a list. However, théesand No options were mutually exclusive. The results were tdstéth the chisquare test on a row

by row basisimproved varietiesefers to the use of livestock species with enhanoggroductive and health performanc&ermiculture
denotes efforts by farmers to encourage proliferation of earthworms in their soitebst fertility at the study site.

101

N



Respondents were categorised in terms of their sector of agricultural production, and the
NBflFGA2yaKALl 0SG6SSy (KS FTR2LIGA2Y 2F YAGA3DL
investigated (Table 3.5). Generally, thavas no statistically significant relationship between

dzaS 2F GKS YAGAIILIGA2Yy adNIrGS3aIAsSa FyrR GKS &asSo
gender. However, a significantly higher proportion of men (p=0.02) who were specialist
farmers (59%) wexd cover crops unlike their female specialist counterparts (23%). Conversely,

a significantly higher proportion of female generalist farmers (p=0.02) practiced minimum
GAfTE13S 6¢to0ftS odpOod | SyOSz Y2NB ISYSWNI £ A&
GAfE13S¢ NBEFGAGS (G2 GKSANI ISySNrfAirad YFHES 6

¢FrofS odp wSEIlIUA2YAKALI 0SG6SSy NBaALRYRSYyG Tt
mitigation strategies in the context of specialists versus generalists.
Percentage by row (Frequenciercentage by sample

Sector of production Specialists Generalists

Crops only (n=62) Crops and livestock (n= 68

Male Female P- Male Female P-
Gender of respondent (n=32) (n=30) Total value (n=30) (n=38) Total value

Strategies adopted
Crop production
Use of manure or compost 67 (14) 44 33 (7) 23 100 (21) 0.38 00 100 (4) 11 100 (4) 0.40

Crop rotation 52 (29)91 48(27)90 100 (56) 0.99 42 (19) 63 58 (26) 68 100 (45) 0.97
Plants & animatliversity 66 (21) 66 34 (11)37 100(32) 0.31 36 (4)13 64 (7)18 100 (11) 0.89
Growing leguminous crops 62 (16) 50 39 (10) 33 100 (26) 0.66 33(10) 33 67 (20) 53 100 (30) 0.50
Cover crops usage 73(19)59 27 (7)23 100 (26) 0.02 26 (5) 17 74 (14) 37 100 (19) 0.29

No till or minimum tillage 60 (22) 69 41 (15)50 100 (37) 0.63  39(7)23 61 (11)29 100 (18) 0.02

Increased use of chemical e o7y g4 34(14)47  100(41) 014 21(3)10 79(11)29  100(14) 0.37

fertiliser

Vermiculture 51(30)94 49 (29)97 100 (59) 0.99 42 (25)83 58(35)92 100 (60) 0.92
iF:] 2';';?”3 orbeneficial g3 26)81 37(15)50 100 (41) 032 40 (18)60 60 (27)71 100 (45) 0.85
][‘e‘erfiﬁs”esre of chemical 56 (20) 63 44 (16)53 100 (36) 0.84 50 (17)57 50 (17)45 100 (34) 0.78
Sector of production Livestock only (n=18) Crops and livestock (n= 68;

Livestock production (n=12) (n=8) (n=30) (n=38)

Early morning dew pasturing 65 (11) 92 35 (6) 75 100 (17) 0.63 40 (23) 77 60(35) 92 100 (58) 0.78
Use of improved varieties 69 (11) 92 31 (5) 63 100 (16) 0.72  43(9)30 57 (12) 32 100 (21) 0.99

Growing own forage 69 (11)92 31(563  100(16) 0.72 44(10)33 57(13)34 100 (23) 0.99
ggﬁf‘ft;?nsr‘ade areason g9 11y02 31(5)63  100(16) 072 44 (10)33 57 (13)34 100 (23) 0.99

b.Y 910K NR¢g &aK2ga GKS FTNBIjdSSyOASa 2F NBaLRYRSy:GaQ L3 RalieaddA LI GA2Y
row the pvalues are the probabilities that the differences between males and females as per uptake of each miigatéygy is due to

chance alone in the context of specialists and generalists respectively. Respondents chose between innovation strategies et

mutually exclusive. Thus respondents chose as many strategies as they used from a list. How&esgrttiélo options were mutually

exclusive. The results were tested with the-sfuare test on a row by row basimproved varietiesefersto the use of livestock species

with enhancedeproductive and health performanc®ermiculture denotes effortsy farmers to encourage proliferation of earthworms in

their soils to boost fertility at the study site.
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There was a statistically significant relationship between some innovation strategies in the
context of generalists and specialists (Table 3.6)s Ticludesthe usage of manure or
GAff 1 3S¢

compost p<0.00b = db 2

FTSNIAT AT SNE

aAfft

2NJ YAYAYdzy
O LI ndnmo I p<id.e0g, thé gréwhg o feragdp=0023) i I y i

and creating shade areas on farms (f©3). Hence, in terms of crop production more

specialists (60%) than generalists (6%) practiced manuring or composting. Moreover, in terms
LINE RdzOGA2Y Y2NB

2T tA@GSaiz0]

(83%) compared to genersis (31%).

ALISOALfAAGE

Table 3.6 Relationship between generalists and specialists in the adoption of mitigation

strategies.

Sector of production

Strategy adopted

Crop production

Use of manure or compost
Crop rotation

Plants & animal diversity
Growing leguminous crops
Cover crops usage

No till or minimum tillage
Increased use of chemical
fertiliser

Vermiculture

Pollinators or beneficial insects
Less use of chemical fertiliser

Sector of production

Livestock production

Early morning dew pasturing
Use of resistant varieties
Growing own forage

Creating shade areas on your
farm

sample
Specialists Generalists
Crops only Crops and
(n=62) livestock (n=68)

90 (37) 60 10 (4) 6

56 (56) 90 45 (45) 66
74 (32) 52 26 (11) 16
46 (26) 42 54 (30) 44
46 (26) 42 41 (18) 27
66 (37) 60 34 (19) 28
75 (41) 66 26 (14)21

50 (61) 98 50 (60) 88
39 (41) 66 61 (65) 91
45 (36) 58 55 (44) 65

Livestock only Crops and livestock
(n=18) (n=68)

22 (16) 90 79 (58) 85
42 (15) 83 58 (21) 31
40(15) 83 61 (23) 34
38 (14) 78 62 (23) 34

Percentage by row (Frequency) Percentage by

Total

100 (41)
100 (101)
100 (43)
100 (56)
100 (44)
100 (56)

100 (55)

100 (121)
100 (106)
100 (80)

100 (74)
100 (36)
100 (38)

100 (37)

P-value

< 0.001
0.96

< 0.001
0.03
0.75
0.02

0.01

0.97
< 0.001
0.27

0.98
< 0.001
0.02

0.03

b.Y OFOK NBo6 aK26a UKS FNBI| dSyOASa

2F NBaAaLRYyRSYy(aQ -valulNid@itheOA LI GA2Y

probability that the differences between specialists and generalist as per uptake of each mitigation strategy is Haect® aone.
Respondents chose between mitigation strategies which were not mutually exclusive. Thus, respondents chose as manyastitiegies
used from a list. However, théesand No options were mutually exclusive. The results were tested withdiesquare test on a row by
row basis.Improved varietiesefers to the use of livestock species with enhanaegroductive and health performancé/ermiculture
denotes efforts by farmers to encourage proliferation of earthworms in their soils to bodsityeat the study site.
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Respondents were categorised in terms of the locality of their farming activities to investigate

GKS NBflIUA2YAKALI 0S06SSY | ANAOdzZ GdzNI £ aSOG2N
gl a y2 adaliaAadAortte aArayAarTdeQdrsofiprodiistion andh 2 y & K A
their localities (Table 3.7).

¢rofS odr wSElIUA2YAKALl 0SG6SSy NBALRYRSYyG Tt
engagement in sectors of agricultural production
Percentage (Frequency)

Localities Mambayin Manjesa Magamzin Gaganene Total P-value
(n=69) (n=36) (n=14) (n=31) 0.082

Farming sector

Crops only 36 (22) 23 (14) 16 (10) 26 (16) 42 (62)

Livestock only 44 (8) 22 (4) 11 (2) 22 (4) 12(18)

Crops &

livestock 56 (38) 27 (18) 3(2) 15 (10) 46 (68)

NB:The results were tested with the ebguare test)X?= 11.2178The pvalue is the probability that the differences in farming strategy
between areas are due to chance alone.

Respondents were categorised in terrof their age cohorts to assess the relationship
0SG6SSY F3ANROdz (dzNI £ aSOG2NE 2F LINRRdAzOGAZ2Y |
allrGAadAaoOrtte aA3AYATFTAOIY(dD NBtFIA2yaKALI 60SiGsS
cohorts (Table 3.8)Similar numbers of respondents who majored as specialists in crop
production ranged between the 5§64 (14%) and 6¥4 (14%) age cohorts, whilst the

majority of respondents in the 854 years age cohort specialised in livestock production. The

highest frequency of generalists (29%) was in the34 years age cohort.

¢rofS ody ! Aaa20AF0GA2Y 0SUG6SSYy NBaAaLRYyRSyd FI N
sectors of agricultural production

Percentage (Frequency)
Respondents' 18G24 2534  35C44  45C54 55(64  65(74 75C84 85+  Total  P-value
age cohorts
(n=2) (n=23) (n=27) (n=28) (n=25) (n=26) (n=15) (n=4)
Farming sector <0.001
Crops only 2(1) 18 (11) 16(10) 10(6) 23(14) 23(14) 10(6) 0(0) 42(62)

Livestock only 0(0) 17(33) 0 (0) 0 (0) 17 (3) 39(7) 22(4) 7(1) 12(18)
Crops and

livestock
NB: The results were tested with the €ftjuare test)X’= 35.6.The pvalue is the probability that the differences in strategy between age

2(1) 13(9) 25(17) 29(20) 12(8) 7(B) 7(B) 4(3) 46(68)

groups are due to chance alone. To make the calculation of theqelaire possible, th&8C 24 year age cohort was combined with the

25C34 age cohort whilst the 85+ age cohort vedso combined with 7§84 age cohort because they had expected values less than 5.
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Respondents were categorised in terms of the locality of their farming activities to investigate
I R2LIGAZ2Y

idKS
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ab2

NBfIFGA2yaKALl 0SGsSSy
(Table 3.9). There was a statistically significant relationship betwsmme mitigation
0KS NBaLR2yRSyGaQ

adoption of farm level mitigation strategies.

GdKS

2T

f20FftAGe
highest in Magamzin (75%) and lowest in Manjesa (p%).001 locality. Most respondents
G Af fditheIGaganéreYocaty. G A f £ 1 3S¢ ¢

odp wSElUA2YAKALI 0SG6SSYy NBALRYRSYI

Sector ofproduction

Neighbourhood of respondent

Crop production
Strategy adopted
Crop production

Use of manure or compost
Less use of chemical fertiliser

Cover crops usage

Plants & animatliversity

Crop rotation

Growing leguminous crops
No till or minimum tillage

Vermiculture

Pollinators or beneficial insects
Increased use of chemical fertilisel

Sector of production
Livestock production

Early morning dew pasturing

Growing own forage

Creating shade areas on your farr
Use of resistant varieties

Mambayin
(n=60)

50 (4) 7

21 (8) 13
35 (9)15

42 (11) 18
47 (47) 78
42 (16) 27
46 (18)30
47 (52) 87
43 (29) 48
45 (31) 52

Percentage by row (Frequency) Percentage by sample
Crops only and crops plus livestock (n= 130)

Manjesa
(n=32)

0(0)0

8(3)9

42 (11) 34
19 (5) 16
19 (19) 59
40 (15) 47
5(2)6

26 (29) 91
22 (15) 47
23 (16) 50

Magamzin
(n=12)

13 (1) 8
24 (9) 75
4(1)8

23 (6) 50
11 (11) 92
3(1)8

8 (3) 25
9(9) 75
12 (8) 67
13 (9) 75

Livestock only and crops plus livestock (n=86)

(n=46)

57 (43) 94
55 (21) 46
57 (21) 46
50 (18) 39

(n=22)

28 (21) 96
18 (7) 32
16 (6) 27
19 (7) 32

(n=4)

5 (4) 100
11 (4) 100
11 (4) 100
11 (4) 100

Gaganene
(n=26)

Total P-value
38(3)12 100 (8) 0.35
48 (18) 69 100 (38) <0.001
19(5)19 100 (26) 0.18
16 (4) 15 100 (26) 0.11
24 (24) 92 100 (101) 0.49
16 (6) 23 100 (38) 0.13
41 (16) 62 100 (38) 0.002
18 (20) 77 100 (110) 0.92
24 (16) 62 100 (68) 0.74
19 (13) 50 100 (69) 0.75
(n=14)
9(7) 50 100 (75) 0.44
16 (6) 43 100 (38) 0.30
16 (6) 43 100 (37) 0.22
19(7)50 100 (36) 0.25

NB: Significant values are in bold. For each row thalpe is the probability that the differences between the localities as per uptake of
each mitigation strategy is due to chance alone. Respondents chose between mitigation strategies which wereiabt exadusive. Thus
respondents chose as many strategies as they used from a list. HowevEesdred Nooptions were mutually exclusive. The results were
tested with the chisquare test on a row by row basimproved varietiesefersto the use ofivestock species with enhancegproductive
and health performanceVermiculture denotes efforts by farmers to encourage proliferation of earthworms in their soils to boost fertility

at the study site.
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Concerning associations between amgegories and strategy adoptioa,/ 2 S NJ ONR LJa  dz
was most commonly observed (28%) in the3% years age cohort whilst its lowest practice

(0%) was recorded in the 75+ years age cohort (Table 3.10). Furthermore, the prevalence of

G/ NBFGAy3Ja aXKYRE2NBFI NYE oOoyp:0 YR AGDNRGAY 3
widespread amongst farmers in the 75+ years age cohort (Table 3.10).

¢rofS odmn ! 3a20A0A2y 0SG6SSYy NBALRYRSYyG Tt
farm level mitigation strategies.

Percentage by row (Frequency) Percentage by sample

Sector of production Crops only and crops plus livestock (n= 130)

Age range of respondent 18¢34 3554 55¢74 75+ Total P-value
(n=22) (n=53) (n=41) (n=14)

Strategy adopted

Crop production
Less use of chemical fertiliser 18(7)32 34(13)25 32(12)29 16(6)43 100(38) 0.71

Cover crops usage 23(6)27 58(15)28 19(512 0(@©O0 100 (26) 0.04
Plants & animal diversity 19(5)23 31(8)15 39(10)24 12(3)21 100 (26) 0.77
No till or minimum tillage 18(7)32 44 (17)32 28(11)27 11(4)29 100(39) 0.95
Use of manure or compost 38(3)14 25(2)4 25(2)5 1317 100 (8) 0.45
Vermiculture 16 (18) 82 42 (46)87 33(36)88 9(10)71 100 (110) 0.94
Growing leguminous crops 26 (10)46 58 (22)42 8(3)7 8(3)21 100 (38) 0.01
Crop rotation 16 (16) 73 35(35)66 36 (36)88 14(14)34 100 (101) 0.49

Pollinators or beneficial insects 22 (15)68 49(33)62 22(15)37 8(5) 36 100 (68) 0.19
Increaseduse of chemical fertiliser 13 (9) 41 41 (28)53 36(25)61 10(7)50 100(69) 0.77

Sector of production Livestock only and crops plus livestock (n=86)

Livestock production (n=13) (n=37) (n=23) (n=13)

Early morning dew pasturing 12(9)69 45(34)92 28(21)91 15(11)85 100(75) 0.88
Creating shade areasonyourfarn 5(2)15 19(7)19 46 (17)74 30(11)85 100(37) <0.001
Growing own forage 8(3)23 18(7)19 45(7)74 29(11)85 100(38) 0.001
Use of improved varieties 11(4)31 11(4) 11 50(18)78 28(10)77 100(36) <0.001

NB: Significant values are in bold. For each row thalpe is the probability that the differences between age groups as per uptake of each
mitigation strategy is due to chance alone. Respondents chose between mitigation strategies which were noty rexthadive. Thus
respondents chose as many strategies as they used from a list. HowevEedired No options were mutually exclusive. The results were
tested with the chisquare test on a row by row basimproved varietiesefer to the use of livestock species with enhanceproductive

and health performanceVermiculture denotes efforts by farmers to encourage proliferation of earthworms in their soils to boost fertility
at the study site.
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The prevalence dhnovation varied significantly by education levels in only two cases (Table
3.11). The provision of shade (p=0.001) and cultivating own forage (p=0.002) were highest in
GKS dal ONARObé¢ OFGS3IA2NER odzi fSFad Ay ,mdstS ab2

FINYSNER ¢6K2 Sy3ar3aSR Ay (GKS a!aS 2F AYLNROSR
gKAfald GKS tSIad dzal 3S gl a 20 asNISH (i Sr22yNad
¢rofS odmm ! 3a20A10A2y 0SG6SSYy NBeglLR2YyRSYyd Tt

adoption of mitigation strategies.

Percentage by row (Frequency) Percentage by sample

Production sector Crops only plus crops and livestock (n=130)
Educational level sN:hooIing Grade L7 Grade &11 Matric +
(n=33) (n=51) (n=20) (n=26)
Strategy adopted
Crop production Total P-value
Vermiculture 26 (28) 85 37 (41)80 16(18)90 21 (23)89 100 (110) 0.97

Less use of chemical fertiliser 23 (16) 49 42 (29) 57 23 (16)80 12(8)31 100 (69) 0.14
Plants & animal diversity 31(8)24 46 (12)24 15(4) 20 8(2)8 100 (26) 0.46
No till or minimum tillage 15(6) 18 44 (17)33 13(5) 25 28 (11) 42 100 (39) 0.36

Crop rotation 28(28)85 36(36) 71 17 (17)85 20 (20) 77 100 (101) 0.88
Use of manure 50(4)12 13(1)2 13(1)5 25(2)8 100 (8) 0.32
Cover crops usage 15(4) 12 46(12)24 15(4) 20 23 (6) 23 100 (26) 0.68

Increased use of chemical 5, )54 47 (16)31 21(8)40  16(6)23 100 (38) 0.55

fertiliser

E‘;'('a'ggtors or beneficial 13(9)27 50(34)67 16(11)55 21 (14)54 100 (68) 0.11
Leguminous crop usage 18(7)21 45(17)33 13(5) 25 24 (9)35 100 (38) 0.71
Production sector Livestock only plus crop and livesto¢k=86)

Livestock production (n=22) (n=38) (n=10) (n=16)

Creating shade areas 19(2)9 27 (7) 18 23 (6) 60 30 (11) 67 100 (26) 0.001
Growing own forage 8(3)14 18(7) 18 22 (6) 60 29 (11) 67 100 (27) 0.002
Use of improved varieties 11(4)18 11411 28(7)70 28 (10) 63 100 (25) 0.001
Early morning dew pasturing 12 (9) 41 54 (34) 90 14 (9) 90 15 (11) 67 100 (63) 0.18

NB: Significant values are in bold. For each row thalpe is the probability that the differences between educational levels as per uptake
of each mitigation strategy is due to chance alone. Respondents chose between mitigation strategies which werealbt exclusive.

Thus respondents chose as many strategies as they used from a list. HoweWYarsahdNooptions were mutually exclusive. The results
were tested with the chiquare test on a row by row basimproved varietiesefersto the use of livestock species with enhanced
reproductive and health performanc&ermiculture denotes efforts by farmers to encourage proliferation of earthworms in their soils to
boost fertility at the study site.
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Respondents were categorised interésf 3 LJISOA L f AadGa FyR 3ISYSNItAadazr (2 Ay@SadAiardisS (GKS &N@®S FGA2yal
0SG6SSy 3IASYSNIfAaida a o) tfAada o0¢loftS odMHU P a228Fi GKLISYOAGHEEA EFGS NEIFANNASINSENE G AolL
GKS YFI22NARGe 2F 3ASYySNIrtAald ¥ NE 6AGK dal QNAObé LINBOISNOBRPOIMEZG[IES dz8 SYR ¥ dzbi.
LI ndamu YR &/ N®OARAwasImost prévaledt amdndst spegialisisldith secondary education and above (Table 3.12).

<
Pl

¢-otS odmH wSElFGA2YEKALI 650688y NBALRYRSY(d FIFNYSNEQ Sidzpécilist@aiddgeneflSigSt a | yR (K.

Percentage by row (Frequency) Percentage by sample

Production sector Specialists (n=80) Generalists (n=68)
Crops only Crops plus livestock
Educational level No schooling  Primary school  Secondary school Matric + Total P-value No schooling  Primary school Secondary school Matric + Total P-value
(n=29) (n=27) (n=10) (n=14) (n=13) (n=31) (n=10) (n=14)
Crop production
Use of manure 50(2) 7 25(1)4 0()0 25(1) 7 100 (4) 0.82 52 (11) 41 29 (6) 19 5(1) 10 14 (3)21 100 (21) 0.002
Less use of chemical fertilise 36 (5) 17 43 (6) 22 7 (1) 10 14 (2)14 100 (14) 0.86 29 (12) 44 39 (16) 52 17 (7) 70 15 (6) 43 100 (41) 0.62
Plants & animal diversity 27 (3) 10 46 (5) 19 18 (2) 20 9(1)7 100 (11) 0.70 42 (13) 52 42(13) 42 7(2) 20 10(3)21  100(31) 0.1
Vermiculture 22 (13) 45 43 (26) 96 15 (9) 90 20(12)86 100 (60) 0.13 33(22) 89 33(22) 71 14 (9) 90 20 (13)93 100(66) 0.94
No till or minimum tillage 21 (4) 14 47 (9) 33 5 (1)10 26(5)36  100(19) 0.27 30 (11) 41 38 (14) 45 11 (4) 40 22 (8) 57 100 (37) 0.79
Crop rotation 20 (9) 31 40 (18) 67 18 (8) 80 22(10) 71 100 (45) 0.15 25(12) 70 37 (18) 58 18 (9) 90 18 (10) 71  100(49) 0.30
Cover crops usage 17 (3)10 50 (9) 33 17 (3) 30 17(3) 21 100 (18) 0.31 39 (10) 37 39 (10) 32 4(1) 10 19 (5) 36 100 (26) 0.61
;gftfﬁsjfd useofchemical 155017 50(17)63 24 (8) 80 12(4)29 100 (34) 0.1 31 (11) 41 36(13)42  22(8)80  11(4)29  100(36)  0.27
::](;Itleistastors or beneficial 13 (6) 21 56 (25) 93 13 (6) 60 18 (8) 57 100 (45) 0.005 29 (12) 44 39(16) 52 12(5) 50 20 (8) 57 0.80
Leguminous crop usage 13 (4) 14 53 (16) 59 13 (4) 40 20 (6) 43 100 (30) 0.05 46 (12) 44 301 (8) 26 4 (1) 10 19 (5) 35 100 (26) 0.50
Production sector Livestock only Crops plus livestock
Livestock production (n=10) (n=14) (n=12) (n=13) (n=29) (n=27) (n=10) (n=14)
Creating shade areas 0()0 0(0)0 40 (6) 50 60 (9) 69 100 (15) 0.002 30(7) 24 44 (10) 37 9(2) 20 17 (4) 29 100 (23) 0.77
Growing own forage 0(0)0 6(1)7 38 (6)50 56 (9) 69 100 (16) 0.01 30 (7) 24 44 (10) 37 9(2) 20 17 (4) 29 100 (23) 0.12
Use of improved varieties 0()0 6(1)7 38 (6) 50 56 (9)69 100 (16) 0.01 33(7) 24 33(7) 26 14 (3) 30 19 (4) 29 100 (21) 0.55
Early morning dew pasturing 83 (10) 100 8(1)7 8(1)8 0()0 100 (12) <0.001 20(9) 31 33 (15) 56 20 (9) 90 27 (12)86 100 (45) 0.53

b.Y 910K NRByg aKz2ga GKS FTNBIdSYyOASa 2F NBaLRYyRSy(daQ issiveddiisigéneralistsi Roedch tod thépied zDd thie orababilifies thabtieSifffetendedS NJ & G NJ-
between the educational levels as pgrtake of each mitigation strategy is due to chance alone in the context of specialists and generalists respectivelyeResgwat between mitigation strategies which

were not mutually exclusive. Thus respondents chose as many strategies as théymsadist. However, th¥esandNooptions were mutually exclusive. The results were tested with thesgbare test on a row

by row basislmproved varietiesefer to the use of livestock species with enhanceproductive and health performanc&ermiculture denotes efforts by farmers to encourage proliferation of earthworms in their

soils to boost fertility at the study site.
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Mixed farmers who recorded low strategy uptake in plant production had the highest numbers
of livestock (Table 3.13). The lostenumbers of livestock were, howeyebserved amongst
FTFENYSNBR GAGK AY2RSNI GS dzaSé 2F adNrdS3aasSa o¢t

Table 3.13 Relationship between livestock productivity or ownership and the uptake of crop
innovation strategies amongst mixed farmers (n=68).
Percentage Mean livestock

Level of strategy Standard Min  Max

uptake (Frequency) numbers deviation P-value
per farmer

Low use (n=21) 16 (11) 60 50 10 184 0.01

Moderate use (n=44) 34 (23) 27 33 10 68

High use (n=85) 50 (34) 41 15 9 62

The results were tested with t-test. The pvalue is the probability that the differences in mean livestock numbers between the categories of
strategy uptake are due to chance alohill hypothesis, b Mixed farmers with high innovation uptake will have highest livestock numbers.
Alternate hypothesista Mixed farmers with low innovation uptake will have highest livestock numbers.

Lack of access to financial capital was the principal constraint to strategy adoption amongst the
high innovation category according to farmers (Table 3.14). Moreover, farmers who are not
innovating regard lack of access to information as their main amgdlevhilst farmers who are
innovating consider lack of access to financial capital as the main challenge to innovation uptake.

Table 3.14 Core limiting factors to the uptake of strategies at the study site as listed by farmers.
Percentage (Frequency)
Level of innovation uptake

Constraints to innovation Low Moderate High Total P-value
uptake (n=21) (n=44) (n=85)

(';Z;:;;lf access to financial 0 45(19) 49 (42) 41 (61) <0.001
*Other 9(2) 31 (13) 24 (20)  23(35)

Labour 0 7 (3) 16 (14) 11(17)

Lack of access to information 91 (20) 17 (7) 12 (10) 25 (37)

NB: The results were tested with the €tjuare test)X?= 69.34The pvalue is the probability that the response differences per limiting factor in
the context of strategy uptake is due to chance alon@ther refers to other factors like accessibility to land, adequate extension services,
availability of improved vaeties etc

When the simultaneous effects of multiple variablesuch as gender, age, location and
educational level on strategy uptake were examined by a standard binary logistic regression
model (Table 3.15), it was found thatace of farming activity (zone) was a significant catalyst for
NB & LJ2 Yy RSy ( a Qon daiedms dfstrateqy yifake:¢ilif at least one innovation was
used).Strategyuptake was categoricaland comparedwith the referencecategory.The use of
farm-levelstrategieswassignificantin Magamzinand Gaganenaeighbourhoodsn comparison

to the referencecategory.Theoddsratio for the Magamzinlocalityindicatesfarmersfrom that

area are thrice more likely than their counterparts from Mambayin to adopt farm-level
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innovations.Furthermore respondentsfrom Gaganeneare almosttwice more likely than those
from Mambayinto adopt farm-levelinnovations. Thus, farming in the Magamzin or Gaganene
localities has positive returns on innovation uptake (Table 3.15).

¢rofS oomp !'ylfeara 2F FLFLOlG2NAR AyTFfdzSyOAy3a NB

Variable Category Odds Ratio Standard error [95% CI] P-value
Age 18¢34 Ref Ref Ref Ref
35¢54 2.03 2.08 0.27-15 0.49
55¢74 1.29 1.54 0.1313 0.83
75+ 4.14 6 0.2471 0.33
Gender Male Ref Ref Ref Ref
Female 0.56 0.38 0.152.2 0.41
Educationalevel No schooling Ref Ref Ref Ref
Primary school (Grade;T) 0.33 0.34 0.432.57 0.29
Secondary school (Gradedl) 1.17 0.23 0.13-13 0.2
Matric and above 2.77 0.99 0.069.6 0.84
Zone Mambayin Ref Ref Ref Ref
Manjesa 1.22 1.22 0.1410 0.18
Magamzin 3.1 0.1 0.020.63 0.01
Gaganene 2.13 0.13 0.020.71 0.02
Social capital
Household_member‘s No Ref Ref Ref Ref
membership
of farm association Yes 0.44 0.14 0.001.54 0.32
Active network
Close friend in village No Ref Ref Ref Ref
Yes 1.18 0.26 0.01-5.06 0.23
Relative in same village No Ref Ref Ref Ref
Yes 8.42 14 0.26274 0.23
Relative in another village No Ref Ref Ref Ref
Yes 14.9 28 0.34651 0.16
Reciprocal relationships
Close friend's assistance No Ref Ref Ref Ref
Yes 1.85 1.8 0.2513 0.55
Assistance from relative No Ref Ref Ref Ref
Relgtlve in another village No Ref Ref Ref Ref
assistance
Yes 0.63 0.51 0.123.1 0.16
Information source
Print No Ref Ref Ref Ref
Yes 0.56 0.43 1.7-0.4 0.34
Others No Ref Ref Ref Ref
Yes 1.78 2.2 0.363.2 0.79
Electronic No Ref Ref Ref Ref
Yes 2.46 0.41 1222 0.6
Cultivated farm fields
1c4 No Ref Ref Ref Ref
Yes 1.01 0.2 0.122.4 0.3
5¢10 No Ref Ref Ref Ref
Yes 0.3 0.22 0.07-1.3 0.11
11+ No Ref Ref Ref Ref
Yes 1.81 2.5 0.12-27 0.67

b.Y {AIYAFAOIY(G OFtdSa FNB Ay 02fR® awSFé NBTFSNH 0reThaépudug iS tNaSpyobaSilityQHatih® 32 NB £ © wS & d
response differences for each variable per stratagtake are due to chance alorihe logistic regression model was not significa@t0.2547 p = 0.0833).
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An agroecology map (Fig. 3.4) was created after surveying the area, holding discussions with
farmers on their farms and homesteads as welt@assulting literature. It highlights the natural
resource and landbased livelihood assets of the area.

[ Gaganene zone-wetsol [0 Magamzin zone-wetsoil  [1i_ii] Cultivatedland ~=——— Village Boundary ~ “"aae

Mambayin zone-dry soil Manjesa zone-dry soil Rangeland ~  ------- Dirt roads
[®09] Eucalyptus plantation ~—~~ Rivers @ Borehole == Mainroads 7
©  Perennial ponds = =——=—=_Reserve Border ¢  Seasonal ponds 0

Figure 3.4. Agroecology map of Mpakeni

3.4. DISCUSSION

3.4.1 Innovation Uptake inResponse todimate Hfects andEnhancingFood Security

Smallholder farmers working on up to 10 hectares manage an estimated 80% of the farmland in
sub-Saharan Africa and Asia (FAO 2012). Thus, smallholders play a critical role in fighting food
insecurity and need to continually adapt themanagement systems to enhance their
competitiveness and business viability (FAO 2012; Anastesoka LIS @ SG | f @ Hamp O
smallholders are increasingly faced with challenges that affect their productivity and
sustainability (Anastasog&hopevaet al. 2015; AGRA 2017). A crucial prerequisite for enhancing

their competitiveness and agricultural sustainability is the scale or degree of deployment ef farm

level innovation. Thus, the use of innovation by way of mitigation strategy uptake helps to
saS3dzZl NR aYl tf K2t RSNARQ LINBFSNNBR | NBFa 2F | INR
and land degradation (Table 3.2). Moreover, the uptake of these innovations does not follow a
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linear process, but is a rather complicated, dynamic and randoncgs® (FAO 2012). This
necessitates interrogating a plethora of possible causal factors impinging on mitigation strategy
uptake.Toour knowledgethis isthe first studyto investigatethe effect of awide rangeof social
capital (as per the sustainablelivelihood framework) on mitigation strategy uptake in rural
smallholdersystems.Furthermore, this study givesunique insightson the nexusof strategy
uptakeamongstgeneralistand specialissmallholdersystems.

3.4.2 Gender and3rategy Uptake

Women featured in all sectors of agricultural production at the study site (Table 3.2). Moreover,
women form a significant segment of the smallholder populace that supply circa 80% of the food
in subSaharan Africa and Asia (FAO 2012). However, they heneasingly become susceptible

to the competitive pressures from globalization and market factors further exacerbating their
vulnerability (Fan et al. 2013; AGRA 2017). One of the key levers for facilitating the development
of smallholder systems is promog gender parity in agricultural productivity, which is also
posited to have positive returns on the entire value chain and rural economy (Doss 2011; Doss et
al. 2015. However, there is a remarkable dichotomy in agricultural participation along gender
lines across suBaharan Africa (Kilic et al. 201B).the context of strategy uptake and gender
(Tables 3.4 & 3.5) with only two out of the fourteen strategiesvér crops usagand no till or
minimum tillagg, recording significant differences (p=0.02) use across gender (Table 3.5).
Hence, in terms of specialists in crop production, more males (59%) compared to females (23%)
practiced cover cropping. On the reverse, more female generalists farmers (29%) than their male
O2dzy  SNLI NIla ouamtDd 2INI Ok ¥ DS ardip dsdgendnd éllor ¢ K dza =
minimum tillagewere the only mitigation strategies (14%) that recorded a significant association
with gender in the context of specialists and generalists respectively (Table 3.5).

In the context of innovation, gender equity harnesses the creative innovations (Fig. 3.1) of both
sexes inbuilding resilience and enhancing productivity. Moreover, projections of gender
disparities in agriculture largely revolve around 20% to 30% irSaitaranAfrica (Kilic et al.
2015). This phenomenon has been attributed to factors such as gender disparity in (i) access to
agricultural inputs, (ii) security of tenure and associated investments in land and advanced
technologies, (iii) accessibility to marketdacredit, (iv) requisite human and physical capital, and
(v) institutional and cultural challenges mediating inbrausehold duties of farm management
and marketing tasks (Doss 20Mijlamor 2017,AGRA 2017). A common denominator in the
narrative of a gedered dichotomy in agriculture, is that gender inequality is effectively alleviated
when these factors are addresséBryceson 2002Sishuba2016; FA02019. It has also been
observed that access to factors of agricultural production in South Afrgleised in favour of
men, leaving women disadvantaged (Claassens 20dseover, the local agricultural sector has
recorded persistent gender inequalities in access to and control over resources particularly in
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rural areas, compromising the goal of sustdbie and inclusive development of the sector
OCKI3glLYylr wWnndpT WFEARAYA HAamMnO® wSadzZ 6a FNBY ¢
ONRLIAE¢ ¢l a KAIKSad Ay YIES aLISOAFEA&AG T NYSNA
Moreover, in the conteixof generalist farmers there was a significant association in the manner

2T AGNYGS3Ie FR2LIGAZ2Y +Fa Y2NB FTSYltSa owd>0 LI
YIfSad 0HE:0®d ¢KS LINF OGAOS 2F dab2 (AfrfarmBgNI YA YA
without mechanically disturbing it as high levels of cropidee is left behind (Jat et &012).

This helps to improve soil moisture, soil fertility and weed control. On the reverse, tillage is
labour intensive, and often a plot of land neetts be tilled several times before planting
commenceqJat et al.2012). It might be possible that due to their several culturaligigned

household duties females find minimum tillage to be eefective in terms of time and/or may

not have the resourceto afford labour unlike their male counterparts.

In the South African context, the preponderance of male migration to urban areas in search of
off-farm jobs, creates a vacuum (in terms of human resources) which is often filled by the female
residentpopulace (Ntshangase et al. 2018). In additidaims of entrenched gender inequalities

in access to factors of agricultural production particularly in rural areas persist (Thagwana 2009;
Raidimi 2014)However, the scenario in South Africa is argueda@abmparatively better than

in other subSahara African countrig®ishuba2016; FAO2019. Thus,unlike studies in other
places in Africa such as rural Benin which point to men and women adopting different strategies
to address extreme weather conditiorf¥illamor 2017), in this study there were generally no
significant differences in strategyptake acrosgender (Tables 3.2 & 3.4)

In addition,womenare consideredasimportant playersin global food security (in particular) and

the agriculturalspectrum(in general) asan estimated70%of womenresidein rural areastasked

with 60c80%of the & S O (a2tiMflesin the developingworld (Sishuba2016; Villamor 2017).
However, it is argued that equal access to resources (in the coofegender), does not
necessarily translate into equal returns for female farmers (World Bank 2017). Therefore,
women, require specialized agricultural training, child care and customized support to assuage
their double work load as farmers and caregiv@iorld Bank 2017)5tudy results (Chapter 2)
indicate that more female (52.2%) compared to male (42.9%) respondents were social grant
beneficiaries. Moreover, alleviating the child care needsemgowering vulnerable households

to attain some minimum stadard of living inter alia, arkey rationales behind the introduction

of social grantsffurieux 201%. It can therefore be said that social grants are empowering female
farmers to overcome their double work load as farmers and caregilreasldition, this scenario

of equitablegenderparticipationin sectorsof agriculture(Table 3.2at the studysite positsthat

the dominant narrative of significantgenderdisparityin accesdo key resourcesessentialfor
success agriculture(Sishuba2016;FAC2019 maybe marginalin the localcontext. Thisaugurs
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well for agriculturaldevelopmentas no genderis disadvantagedn managingclimate impacts

with consequence$or householdfood security.Moreover,womenare usuallymore vulnerable

to climateeffectsin comparisonto mendueto their culturally assignechouseholdduties, poor
accessto natural resourcesand limited influencein decisionmaking (Villamor 2017). Hence,
bridging this gender gap in agriculture aside from boosting farm yields and therefodeaftd
nutrition security globally, empowers women (across locations) to participate in other
economically viable activities that contribute to the economy (RO Sishub&016).

3.43 ToSecialise oot to Secialise

Agricultural systems do not ekisn a vacuum but are situated within social and political
environments (Fig. 3.2) that have tremendous influence on how they operate (AetheR008;

. SGGSy 02 dzNI Si I fndus operandi TablekK2aF3, 3.5, 3BIEB)IKES NI a
mediated bymutually interacting internal social factors, external social factors and political
factors @Archer et al. 2008Swanepoel et al. 2010). The decision to specialise or generalise (Tables
3.6, 3.7 & 3.8, Plates 3.B, 3D & 3.F) isofkeff T2 N¥SR o0& GKS FI N¥V¥SNRA
capabilities Archer et al. 2008Swanepoel et al. 2010). Such capabilities can be mediated by age
(Tables 3.8 & 3.10), farm site (Tables 3.7 & 3.9) conditions (Fig. 3.4), education (Tables 3.11 &
3.12), gende(Tables 3.4 & 3.5) and potential for optimised livelihood outcomes (Fig. 3.2, Plate
3.E) as per their livelihood portfolio (Swanepoel et al. 2010; Bettencourt et al. 2015). Moreover,
this can also be affected by the interplay of factors such as the fddd& SELISNA Sy OS =
requirements, climate, market factors, soils and supportive governmental policy inter alia
(Swanepoel et al. 2010; Bettencourt et al. 2015).

Mixed farming was one of the core sectors of agriculture practiced by respondergfsuan per

their smallholder system3.he combination of crop and livestock in smallholder systems (Tables
3.2 & 3.7) is argued to reinforeesilience to the impact of climate chan(feojasDowninget al.

2017). Moreover,it is surmised that agriculturean be a core contributor to climate change but

is strongly affected by ifThe livestock sector is responsible for 14.5% of global GHG emissions
(Gerber et al. 201,3RojasDowning et al. 201)7 The effect of climate change is such that it
accentuates the winerability of agricultural systems and reinforces prevailing factors that are
undermining productivity (Rust & Rust 2013besigwa2014). Thussubsistence farmers (such

as the respondent farmers of this study) are principally vulnerable to clicteaege(Tibesigwa

2014 Sejian et al. 20167 his opines that in addition to diversifying their crop types, farnaeic

their householdseed to embrace mixed farming (Table 3.2) in light of the palpable effects of
climate change(RojasDowning et al. 204). Consequently, there is a policy shift towards
encouraging smallholder farmers to combine crops and animals in South Africa. This is in contrast
to the previous approach towards farmers simply diversifying their crbjpegigwa 2014 Thus,
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the scenaio of 68% of respondent farmers involved in mixed farming (Table 3.2) is beneficial for
smallholder farm resilience and wellbeing.

Study results indicate that higher numbers (66%) of specialist smallholders are engaged in
increased use of chemicé#értiliser (Table 3.6)compared to generalist smallholders (21%).
Moreover, given that 62 (78%) farmers out of the 80 smallholder specialist population were crop
farmers, the phenomenon of a significant difference as ipereased fertiliser us€rable 3.

O2dzf R 0SS FOdNROdzASR (G2 GKS ONRLI FIN¥SNEQ TFSNI
smallholders (Table 3.6) engaged in crop production (6&8&)just more invested in crop
production, and are therefore more likely to spend on inputs léilizer. In addition, they may

be faced with relatively poor soil conditions compared to their generalist counterparts (21%).

This could be because monoculture systems tend to deplete soil fertility more than polyculture
systems (Yahaya et &017). Conversely, it can be argued that generalist smallholders benefit

from livestock manure to improve their soils hence alleviating fertiliser use (Table 3.6). In
addition, animals are exposed to the weather elements, and rely on pasture coupled vath alli

natural forage for nutrition (Rust & Rust 2013). Moreowtimate change affects the quality and

jdz-c ydAGe 2F F2NIF IS ONRLA dzy RSNXYAYAY3I FI NYSNAQ
livestock(Tibesigwa2014; Sejian et al. 2016)his comes th appreciable effects on livestock
productivity, the carrying capacity of rangelands, the buffering capacity and sustainability of
ecosystems, as well as the assortment of livestock diseases and parasites (Rust & Rust 2013).
Animal husbandry is therefomrgued to be more susceptible to climate fluctuations and a highly

risk prone enterpriséNkonde et al2015 Kedebe 2016)

¢KS LN} OGAOS 2F YAESR FINXYAYy3I KSfLA &ALINBFR GF
already vulnerable condition@ibesigwa2014; Sejian et al. 2016)Additionally, ownership of
livestock in rural South Africa is skewed towards the elite as less than a third of the populace is
able to engage in any form of livestock farming (Chapter 2). Social grants empower the poorest
at the study site to participate in capitaitensive livestock production (Chapter 2). Furthermore,
livestock ownership correlates with augmented income from nonrural sources, and is
consequently regarded as a key indicator of social differentiation esihet rural South Africa
(Cousindl996). In addition,animal husbandry (Plates 3.D & 3.F) is a crucial economic and socio
cultural activity for the wellbeing of rural househol{Rust & Rust 20135aughan & Cawdell
Smith 2015) It comes with positive tradeffs of food security, income generation, capital
accumulation, job creation, soil fertility, livelihoods, transport, agricultural traction, agricultural
diversification and sustainable agricultural producti¢Archer et al. 2008; Cousinsl996
Swanepoel et al. 2010; Bettencourt et al. 2015).
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The practice of mixed farming amongst respondent smallholders at the study site is not an
isolated case in several rural milieux (Rust & Rust 2@#jghan & CawdeSmith 2015)
Furthermore, in many rural communities across the globe, livestock can be the singular asset of
the poor and vulnerable, despite its vulnerability to climate variability and extremes (Rust & Rust
2013; Gaughan & Cawde8$mith 2015).n addition, circal.3 billi;m people of the poorest
populace worldwide have livelihoods based on the livestock (including poultry) sector which
employs circa 1.1 billion individualRojasDowning et al. 201)7 This includes over 600 million
smallholders in the southern hemisphere widepend on livestock for food and financial
security (Rust & Rust 2013Gaughan & Cawde8mith 2015) Consequently, the situation
whereby circa 57% of respondent farmers are engaged in livestock production (Tables 3.2 & 3.6)
is important for asset accunhation of the poor and vulnerable, as well as efforts to alleviate
social inequality in South Africa which is regarded as one of the most unequal societies in the
world (Noble & Wright2013 Bhorat 2015). This is more so as the study site falls in arregth

high numbers of indigent people and endemic poverty is rife (ARC 2015). Ultimately, ownership
of livestock comes with positive tradsfs for vulnerable groups per the global agenda of Leaving
No One Behind as per the Sustainable Development Goals.

3.44 Locality andSrategy Uptake

The stimulus for innovation can be the immediate mierovironment or location (Tables 3.7, 3.9

& 3.15). The terrain (Figs. 3.33%4), for example, might be unsuitable for agriculture hence
challenging the organisational skill of the farmer to introduce appropriate technology (Sayiner
2015). This stimulates the taking of risks and pursuit of new ideas causing further creativity and
innovation (Figs. 3.1 & 3.2). An environment that demands creativity heightens innovative output
as people are forced to respond to such needs (Pu&ckear2015 Sayiner 2015). Conversely,

an unfriendly agricultural terrain can discourage farming in #iesence of much needed
extension support (Sayiner 2015). This might be the case for areas such as Mambayin and
Manjesa (Fig. 3.4) which farmers described as relatively less fertile and dry. Study results (Table
3.9) indicate that respondents from MagamZif6%) and Gaganene (69%) are associated with
relatively less use of chemical fertiliser in comparison to those from Mambayin (13%) and
Manjesa (9%). Given that chemical fertilisers are used to improve soil nutrient content and
enhance crop production (Chay 2012), it can be inferred that the need for enhancing soil
fertility is greatest in the Mambayin and Manjesa localities (Table 3.9). It can also be posited that
farmers from those localities are relatively wealthier or it might be possible they hauset lihat

it is effectiveand worth the expense.

Gb2 GAfTE 2N YAYAYdzY GAf€F3S¢é¢ NBIAAGSNBR KAIKS
the Manjesa (6%) locality (Table 3.Bhis mitigation strategy helps limit soil erosion, improves
water infiltration into the soil, and enhances soil biological fertility and the soil retention capacity
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of organic matter(Zikeli & Gruber 201Carr et al. 2018 It might be possible that farmers from
Gaganene are more informed or experienced with this mitigattrategy relative to Manjesa.

Much of Gaganene and Magamzin are contiguous with the Mthethomusha Game Reserve.
Farmers described game reserve land as very fertile for agricultural production and an erstwhile
hub of agricultural activity prior to thereation of the game reserve. However, these claims were
not scientifically substantiated during the study. Other accounts describe the reserve doga as
potential agricultural landvhich was demarcated for optimal and sustainable development by
the managment of the then KaNgwane Parks Corporation®Auescom, 1999) Furthermore,

the only two water boreholes in Mpakeni village (Fig. 3.4)@sated in Gaganene and Magamzin
neighbourhoods (also referred to asnesby the locals). Such water sources are critical as the
area is generally described as sarid. The areas Gaganene and Maganaso host the only

two natural water ponds (Fig. 3.4, Plate 3.A) in Mpakeni village which serve as additional sources
of water. However, the former is perennial whilst the latter is seasonal. Thus, Gaganene has the
advantage of a year round water supply which is crucial to farmers.

T AR

Plate 3.A. Perennial water source in Gaganene zone

Neverthelesssmallholder farmers are disproportionately susceptiblectonate change due to

their dependence on dryland agriculture and limited options in coping with climate fluctuations
(Tibesigwa 2014; Rust & Rust 20).3t was observed that most crop farmers attistudy site

grew annual crops (such as maize) which complete their life cycle before the dry winter seasons.
Thus, crop producersan afford togrow only summer crops tbmit crop failure in the winter
season. However, livestock farmes not have suchatitude adivestockrequiresconstant water
supply andhasto survive beyond the annual cycle of most crops grown at the study site.
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Furthermore, livestock in tropical regions are generally subjected to multiple stressors
simultaneously(Rust & Rust 2013ejian et al. 2016)'he combined effect of several stressors
significantly impacts animal production, reproduction and immune stdfsjian et al. 2016;
RojasDowning et al. 2017 Thusthere is a dichotomy in the relative vulnerabilities of sectdrs o
agricultural productionGaughan & Cawde8mith 2015) It is therefore argued that livestock
production is more sensitive to climatagariesvis-a-vis crop productior{fFereja 2016Sejian et

al. 2016;RojasDowning et al. 201)7 The recent droughtinked to the 20152016 El Nino,
YIYAFSadSR GKS AyO2yidSadlroftS AYLIOG 2F SEGNBY
(Kriel2017). This resulted in a spike in incidences of all types of livestock infections. Furthermore,
the dearth of sufficiengrazing translated into several animals experiencing nutrient deficiencies,
poor conception rates, slowed growth and compromised immune systems inteKalk2017).

The narrative from the respondent farmers of this study reflected these challengeshand
consequences for their livelihoods and household welfare. Conversely, it is argued that extreme
temperatures will also create more favourable production conditions fortygig areas in the

Free State, Eastern Cape and Kwaidial, given the prepnderance of frost in winterKriel

2017). The heightened temperatures will also assist farmers in such areas to become more
productive. This necessitates organised agriculture and agribusinesses enhancing knowledge
about sustainable agriculture and adds@sy misconceptions in the sector (Rust & Rust 2013;
Fereja 2016Kriel2017).

In addition, it was observed during the field work that the weekly Thursday communal cattle
dipping (Plate 3.B), supervised by agricultural extension workers (Plate 3.G% oonbuin the
Gaganene zone. This may have made Gaganene a default area for quality/effective interaction
between farmers (Plate 3.D) and other relevant actors (Plate 3.C) with consequences for strategy
uptake (Kolad& Harpham 2014)
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Plate 3.B. Weekli communal cattle dipping in Gaganene Zane

It is exigent to stress thevel of interaction as Magamzis the site of the Community Town Hall
(see Mpakeni Community Map in Chapter 5) where all major community meetings regarding
salient socieeconomic issues (agriculture included) of the village are held. In addition, the
disbursement of monthly social grenwhich creates a market for diverse agricultural and-non
agricultural produce (Plate 3.E) also happens in Magamzin.

Plate 3.C. Agricultural extension officer visits Mpakeni to supervise communal cattle dipping
in Gaganene zone
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Plate 3.D. Farmers awtheir turn to herd their cattle for dipping

ch meetingshowever are infrequent and not necessarily agricultenedated compared to the
regular informal farmer interaction afforded by the cattle dipping in Gaganene and associated
visits of the agriglture department officers. In addition, most livestock herders who wish to graze
near the Mthethomusha Game Reserve, lead their livestock through the Gaganene and
Magamzin zones. The intercourse of the two (frequent meaningful interaction and a critical
resource) serves as a seedbed conducive for innovation to thrive and be successfully adopted
(Dolinska& RAxuino 2016).

Plate 3.ESocial grant disbursement day serves as market day where farmers and others
trade their goods.
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It mightbe possible thaven if such Town Hall meetings are frequent, power dynamics between
different groups such as farmers, teachers, rural elite etc. might compromise the effectiveness
of any intended meaningful interaction as participation is on unequal $f@oulet 2013).

Plate 3.F. Farmers pass through Gaganene to graze on land bordering the Mthethomusha
Game Reserve.

Given the significance of strategy uptake in Magamzin relative to the reference category (Table
3.15), it can be argued that the regubegricultural market that occurs only in the Magamzin zone
(Plate 3.E) hafortuitouslypecome a unique platform for crogertilization of farming ideas and
hence adoption (Table 3.15) of innovation. It is noteworthy that the agricultural market also
attracts people from the other zones, neighbouring villages and other parts of Mpumalanga
province, which may facilitate exposure to novel strategies (Rogers 2008e62015; Castle et

al. 2016). Moreover, in light of the diffusion of innovation theory, ih d& surmised that the
agricultural market and weekly cattle dipping affatdservabilityandtrialability as farmers see

the tangible results from their peers before committing to adopt (Rogers 2003; Tohidi & Jabbari
2012; Castle et al. 2016).

Therefore the Gaganene and Magamzin zones may have provided a conducive environment for
an effective community of practice to evolve. Such a community of practice serves as an avenue
for learning and for the creation of discourses and norms which could facilitaienjpede
innovation in terms of strategy uptake (Goulet 2013). These gatherings, in the Gaganene and
Magamzin zones may have created a platform for collective learning as farmers interact and
share experiences on the sidelines. The incidental outcomeris amrosspollination ofideas and
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dissemination of novel farming interventions on addressing recurrent agricultural problems with
consequences for strategy uptake. Ultimately, given that strategy uptake is significant in
Gaganene and Magamzin (Table 3.i&ative to other areas, it can be argued that such a
community of practice empowers farmers to be more innovative in their farming (Dolifaska
RAXuino 2016).

Agricultural productivity is commonly understood in terms of output per unit of ifidakadeX Harpham

2014). This can be due to (1) enhanced quantity and quality of inputs coupldahwitinand (2) enhanced
production processg&olade Harphan014). Hence, results from the study site (Figs. 3.3 & 3.4) indicate
that enhancedraining/education improves quality of inputs and enhances productkaiafdeX Harpham

2014). Moreover, improvement in technology can be due to access to novel knowledge (Fig. 3.1) that
enhances the production process and social capital (Sayiner 20bked smallholder systems at the
study site,extensive strategy uptakia plant cultivation does not simultaneously translate into livestock
productivity (Table 3.13)Hence, amongst smallholder systems, the ample strategy uptake in plant
cultivation isnot a proxy predictor of animal productivity (Table 3.13). This highlights the low skills base or
adaptive capacity of smallholder systefiesigwa et al. 2016) including the study affidus is because
although agriculture is highly affected by climelhange, within the agricultural sectors livestock production

is argued tdoe highlyclimate sensitiveRarry et al. 200;/Panthi et al. 2016[urthermore, this scenario
indicates that building the capacity of smallholder farmers will enable them to be productive in both spheres
of production similar to commercial farmers. On the other hand, it can be inferred that smallholders prefer
to speciabe in their agricultural production given their low skills base and resources. Enhanced agricultural
productivity will benefit all farmers across their age cohorts and hence the entire comr{iibigsigwa

2014; Rust & Rust 2013

3.45 Agecohort andSrategyUptake

1'3S KIFIR | aA3AYAFAOLIYG Faaz20AldAaz2zy gA0GK T NXYS
Furthermore, 02 YYdzy A 1éQa | 3S RA&AGNAOdziA2Yy OFy FFFSOI
innovate is associated with the performance of sometivities which may vary over the life cycle
(BbrschSupan & Weiss 2016Vatcharaanantapong et al. 2014yloreover, experience, work

skills, health status or fitness amongst other background factors can also affect productivity
(BbrschSupan & Weiss 20)6it appears that farmers in the age cohorts of3% and 75+ years

exhibit relatively higher propensity for strategy adoption in comparison to the reference category

(Table 3.15)In addition, power differentials cause young people to be marginally wedolvith

the dominant social paradigm (as expatiated in Chapter 5), and as such cause young people to be
more operrminded and receptive to sustainable concepts as well as exhibiting environmentally
friendly values (Dunlap & Van Liere 1978; Watcharaanamggbdal. 2014). They are hence more
LINBRA&ALIZASR (2 SELISNAYSY(l anWESYYid@yaQsl & KNDEK
changes or modifications to equipment and practices (Van der Veen 2010; Sezgin et al. 2011).
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Moreover, as innovation demands fibXity and opermindedness to change, young individuals
can be presumed to be more likely to embrace fresh ideas and change with respect to
environmental sustainability (Van der Veen 20I)ese characteristics of the youth are largely
universal. Howeverfor a society to successfully harness the potential of its youth resources for
sustainable development, the requisite conducive atmosphere needs to be crgatedtasova
Chopeva et al. 2015Results from Table 3.10, indicate that the majority of resj@s engaged

in cover cropping (28%) were in thec® years age cohort and the lowest (0%) amongst the 74+
years age cohort. In addition, the farmers in the;38yearsage cohort were most prevalent
onc20 Ay GKS LINI OGAOS p=8.01hvhidtEhes SxyiFearfsagedconork y 2 dza
were least engaged in this practice (Table 3.B@yh strategies are cost effective methods for
enhancing soil bigphysical conditions such as soil fertility, soil moisture and limiting soil erosion
amongst othergCarlson 2013; Bettencourt et al. 2015). It might be possible that the youth due
to lack of capital are unable to afford costly alternatives such as the use of fertiliser and thus
predominate in the usage of these strategies.

In terms of livestock produion the 5574 and 75+ years age cohorts were the core users of
G/ NBFEGAy3a aKFIRS | NBFraész aDNRBgAy3I 26y F2NI 3S¢
the 18:34 and 3554 yearsage cohorts (Table 3.10). Similarly, Table 3.8 results also suggest that
the youth were not a majority in any sector of agricultural production. The youth in rural sub
Saharan Africa are faced with wider systemic and secanomic hurdles that disincentive their
participation in agriculturéKolade& Harpham 2014AGRA 2017)This includes access to arable
land, access to credit (Table 3.14) and several other productive resources vital to agritisre (

et al.2014). This may account for the low numbers of youth involved in agriculture at the study
site. However, the youth repsent the future of food security and need to be incentivised to
engage in agriculture (Chapters 2 & 5), helping feed the escalating global population whilst
conserving theenvironment(Voset al.2014)

This is necessary to help reverse the scenario of a majority of the global food production being
undertaken by(ageing) smallholder farmers especially in the southern hemisplaer et al.
2013.a2NB2@SNE 3IAQPSY (GKI G Y2aéaged 25 aidiiR% of Deése LI2 LIdz
youth are classified as either unemployed or vulnerable, it has become imperative to promote
agriculture as ducrative and specialised entrepreneurial business venfaeRA 2017t is also
argued that agriculture can onlye feasibly lucrative for a very few farmers. Competition and
structural constraints such as shortage of land, insecure tenure, lack of access to markets, and
lack of access to affordable credit are major obstacles to transitioning from subsistence to
lucrative farming. Thus, programmes such as the Land Care project (by the Department of
Agriculture, Forestry and Fisheries) which is aimed at developing awareness and capacity of the
youth (learners, matriculants and graduates) particularly in rural aredsetome agricultural
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entrepreneurs needs to be encouraged (DAFF 2018). Additionalltinaate fluctuations are
increasingly undermininthe development of agricultural production systems, the creativity of
the youth is essential to effectively addresgl challenge$wWatcharaanantapong et al. 2014)
Conversely, the elderly accrue a wealth of knowledge and experience which are critical to their
livelihoods (Watcharaanantapong et al. 2014). In addition, they often have the requisite means
such as capitalo employ the needed labour (which may be the youth) for their agricultural
activities (Dunlap & Van Liere 1978; Watcharaanantapong et al. 2014). Furthermore, older
individuals may be more resistant to change and be more careful or wary of new ideastéRober
et al. 2006 Schubet & Anderssor014). Thus, it can be inferred that the two age cohoB5¢

54 and 75+)are more successful in harnessing their relative advantages to enhance their
agricultural livelihoods. This has translated into them exhibitiogmparatively higher
propensities for strategy uptake (Table 3.15). Moreover, these age attributed factors may also
be related to the context in which each generation grew up. Ultimately, the absence of any
significant impact of age on strategy uptake dod) posits that the underlying challenges are
encountered on similar scale across age groups (Table 3.15). Education can serve as an
instrument for facilitating farrdevel innovation and mitigation strategy adoption.

3.46 Education and3rategy Uptake

A NY¥SNBQ SRdzOF A2yl f fS@Sta 6SNBE AAIYATFTAOFyOf:
strategies ingeneral andin the context of generalists and specialists (Tables 3.11 &.3.12)
Furthermore education is argued to make people more opemded andeceptive to new ideas
which facilitate strategy adoption (DolinskaRAxuino 2016). The accrued information and
knowledge due to education also tends to bulidman resource capacity (Sayiner 2015).
Moreover, it is noteworthy that farmers with comparatively higher educational levels recorded
relatively higher propensity for strategy uptake compared to those with less education, as
probability for adopting an inovation increased with rise in education in comparison to the
reference category (Table 3.15Jhe main drivers of degradation in the homelands are the high
densities of people and their livestock, linked with communal tenure and week institutions
(Cousirs 1996;Cousins & Walker 20156toffmann 2015). In additiomoor land use practices are
also a contributing factor to degradation (Hart & Aliber 20DRVA 2018

In the context of specialists in livestock production, respondents with secondary edueation
F6o2@3S 6SNB Yz2aild LINBGFESYyd 6cdiz0 Ay GKS dzasS 27
FYR a! asS 27F A YLINE O Shes@stratdgissiale assdciatéd tithitlefirmo omm 0 @
AYy@SaiayYSyd YR Ayy20FGA2y ODRRFURAFEISATI & ©F REM
involves the erection or construction of structures for livestock which comes with cost
implications (Koelle et al. 260 @ a2 NB2@JSNE GKS AGDNRBgAYy3I 2F
complicated in the face of adverse climatic condii@aquiring the farmer to be more innovative
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in the selection/combination of forage species and timing of planting that translateshigto

guality, nutritious forages that come with ecosystem benefRR(C2016: Stagnari et al. 2007

CKS a! ASSRTORARNRIRR®WSAa: 2F tAQPSaG201 Ayg2f gSa
improved animal husbandry (World Bank 2016). Ultimately, all three strategies necessitate
technical knowledge, skills and finances to be sustainable and maximize productivitynal ani
husbandry (Godfray et al. 20;lBardone et al. 201;(Ribeiro et al. 2018It can be inferred that

education by its significant association with these strategies, empowers farmers with the
requisite resources to be able to engage in their useaddition, given that education also
empowers people to access and use information, it can be opined that farmers with enhanced
formal education are more successful in finding useful information to support their agricultural
activities (Dolinsk& RAuino2016). It is thus important to enhance education (Tables 3.1, 3.11

& 3.12) in farming communities (Fig. 3.4) as it comes with positive impacts in the agricultural

value chainVillamor 2017)However, a common narrative during interviews with farmers was

that agricultural education is not foregrounded in the pagtartheid school curricula unlike
previously. This has contributed to apathy towards agriculture which has been compounded by

poor access to requisite resources such as extension services. Adliijtidrable 3.12 indicates

that formal education generally has chequered results on strategy uptake at the study site. Thus,

Ay ¢Fo6fS odmMHYE Y240 aLISOAFfAAG FIFINXYSNE K2 LN
secondary school (GradeBl) educéon (80%), whilst the second highest usage was recorded
FY2y3ad NBaLRyRSyida gA0GK dat NAYFNE aOK22fé SR
A0NY GS3e Frita G2 wdr FY2y3ald aal GNAObe NBaLR
respondents witha b 2 a4 O0K22f Ay3éd ¢KS &O0SyINA2 2F YAESR
education and individual strategy uptake is repeated in the context of specialists and generalist
aYFHtt K2fE RSNBR 6¢Fo0fS odmMHU® ¢KAA AdinawBPf SOGSR
OSYSTAOANINBAVAYQU &KT RS I NS a¢s GDNRBgAYy3A 26y F
FYR a9 Nfe& Y2NYyAy3d RSg LI aldda2NAy3IE Ay (GKS 02y i
of generalist smallholders.

This situation indiates that formal educatiohas mixed results or simply a marginal influence on
strategy uptake at the study site. Therefotae nonsignificant effect of formal education on
strategy uptake (Table 3.15) can be attributed to the dearth of agricultural adwcin the
school curricula inter aliéStoecker 2014; Raidimi & Kabiti 201Moreover, the generally low
levels of education (Tables 3.1, 3.11 & 3.12) at the study site also indicate that agricultural
education through the school curricula will havenited impact without a commensurate
improvement in enrolment rates. Furthermora,common thread in the narrative of innovation
adoption opines that an innovation diffuses successfully through a specific segment of a populace
or social system (i.e. the timal mass) who serve as its catalyd@®gers 2003; Tohidi & Jabbari
2012; Castle et al. 201d)hus, it can be argued that the presence of a critical r{fasgers 2003;
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Tohidi & Jabbari 2012; Castle et al. 2016) is sufficiensigmificantly diffuse agricultural
innovationat the study siteMoreover, people of different levels of education can still interact
and constitute a critical mas3 herefore, it can be surmised that such a critical mass is lacking in
GKS ' NBI Q& F2NXI f né&unssignifitadtyiipdct oeplutalich oriistraielyyd S
adoption (Table 3.15). In addition, it can be inferred that agricultural education at the study site
is more prevalent or effective at alternative fora other than formal education such as the weekly
gatherings in Gaganene (Plates 3.B, 3.C & 3.D) which afford extension education and related
services. Nevertheless, there is the need to improve the visibility of agriculture in the formal
school sector as well as interactiometween agriculture educationnstitutions and local
communities (Stoecker 2014; Raidimi & Kabiti 2017). Additionally, as the palpable effect of
climate change on rural economies of the Southern Hemisphere worsens, school curricula need
to also reflect themes of sustainability to helpddress deteriorating productivity and
environmental degradation (Stoecker 2014; Raidimi & Kabiti 20Udyeover, farmers are
capable of producing novel ideas and farm interventions which are unique from that of
agronomists and extension workers (Goul2®13).Ultimately, the low education levels (Table

3.1) of the farmers make a case for more education as well as tailored extension services
(Ngubane 2018). These will serve as catalysts for cultivating and facilitating such peer networks
across the farnmg areas/zones to improve rural agriculture (DolingkaRAnuino 2016).
Conversely, it can be argued that farming may be the most viable livelihood strategy for those
with lesseducation. Moreover, people are less likely to farm if they have higheragidue and

thus access to other employment/career options. There is therefore no guarantee that better
education will make people better farmers they may simply abandon farming for more
profitable livelihoods that open up to them with better educationch as working in the cities.
Social capital is another important factor in the dynamics of fewel of innovation.

3.4.7 SocialCapital andSrategy Uptake

Study results indicate that social capital did not impact individual strategy uptake (I.ab)eat

the study site. Informal social capital and communal natural resources serve as coping strategies
in times of agriculturegelated shocks (Tibesigwa et al. 2016). Moreovecja capital (such as
membership of & I N S NA Q ) dadfacifitéd hptakefoBinyiovation and is also a vital source

of support for rural smallholders coupled with having relations and other connecfioliade

& Harpham 2014Tibesigwa et al. 2016y KA & AYRAOIF GS&a GKIG 22AyAy3
enhance the spreé and uptake of novel farming techniques in response to increasingly
unfavourable climatic conditions (Klerkx & Proctor 2013). However, the membership of a social
group by a household member did not significantly affect strategy uptake at the studyadite (T
3.15).This could be attributed to the level of influence in decision making which the household
member wields in the household, which is often outweighed by that of a household head. This
can compromise the effectiveness of the household member aggent for facilitating strategy
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uptake. During the field work, the chairman of the local farmers association lamented the poor
commitment of local farmers to its ideals. This has led to a situation where members do not
attend meetings, effectively parijgate in activities nor pay their membership dues. Moreover,

GKAAa KIFIa GNryatlFriSR Ayda2 I 6SI1 YR Rea¥tdzy OlA:
its core functions. This scenario may have also contributed to the membership of farmers
organsation not having a significant effect on strategy uptake (Table 3.15) at the study site (Fig.

3.3), despite arguments to the contraflyAO 2012; Anastasay@hopeva et al. 2015)

Social networksare argued to enhance life in kinsHyased societies and subcultures (Ferguson
HAMPUO® | 26SOSNE GKSANI STFFSOGAQPSYySaa RSLISyRa 2
such an asset to enhance their livelihood (Zhao et al. 2016). It can hencguseldhat farmers

are equally not effectively exploiting their social capital in the domainskinghip and
connectednesgTable 3.15). In the course of the field work, it was observed that farmers
occasionally volunteered their services en bloc to agssh other as the situation demanded.
Farmers also explained that this was a way of attracting the blessings and goodwill of their
ancestors which comes with good fortune and other invaluable benefits. Moreover, such
practices are argued to be compromisdde to the influence of modernizatioMensah &
Amissah 2016)In addition, it can be inferred that the harnessing of these social networks is so
ingrained amongst respondents such that any possible differences could simply be marginal
rather than signiftant (Table 3.15). Furthermore, people normally depend on these aspects of
their social capital for support when in need of assistance for farm labour or when faced with
livelihood shocks (Ferguson 2015; Tibesigwa et al. 2016). Thus, tregmificant oticome in all
aspects of social capital viz membership of more formalized social groups, kinship and
connectedness (Table 3.15) could mean there is less meaningful cross pollination of farm related
ideas through these media at such fora. This scenario stgdleat the flow of information is
important for the dissemination of innovation and hence uptake of related strategies.

3.48 Influence ofAccess tdnformation and Capital on Srategy Uptake

Poor access to information and financial support inteia abas cited by farmers as core
hindrances to their innovation uptake (Table 3.14). Accesapital affectd F I NY SNDa gAf f
to adopt an innovationKolade& Harpham 2014). Thus, farm strategies that are accompanied

with financial strains on the fener are rejected in favour of less costly alternatives (Toma et al.
2018).1t can therefore be inferred that the practice of a strategy such as composting (Table 3.6)

does not involve any significant financial burden and the associated relevant informsitaso
Srairte 00SaarofsS ANNBALISOIAGS 2F NBalLRyRSyla

Farmers posited that the lack of access to capital was a key factor in their usage of farm inputs
(seeds, fertilizerJabour, and finance)(Chapter 2).Furthermore, it has beembserved that
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women generally own relatively fewer assets and lack adequate access to inputs as well as
services (training, insurance) unlike men (Hart & Aliber 2012; World Bank Z0iig). the
scenario of similar proportions of specialist males and fesals well as generalist males and
females using individual strategies may be attributed to the interplay of limiting factors to
strategy uptake (Table 3.14) being experienced similarly across gender. Additionally, a number
of studies indicates that throdgput the world, women farmers make far less use of improved
technologies and inputéSishuba2016; FAQO019. They also tend to have poor accessibility to
extension services, which are important sources of information on new technologies in the
developingvorld (FAC2019. Moreover institutional biases reinforce gender inequality in access

to factors of agricultural production such as land, access to capital and inputs inter alia especially
in the rural areas of South Africa (Hart & Aliber 2012). Thihdéurtnarginalises women as
partners or actors of rural development (Hart & Aliber 208202019 Sishub&016). However,

these study results indicate that this dominant narrative is also less prevalent at the study site
(Fig. 3.3), as there is generallyaysence of gender disparity in agricultural participation (Tables
3.1, 3.2 & 3.15) and access to such critical resources. Furthermore, it has been observed that
globally, female farmers receive only 5% of all agricultural extension services, and cerwtliut
Mp: 2F GKS 62 NI Rishaba S0BAInghé Bght af this argi®eftiitcande posited

that female farmers (at the study site) are actively engaged in the related communities of
agricultural practice (Tables 3.2& 3.6) such that thends# from the informationexchange
affordedby such a platform.

The dissemination of information to farmers through agents such as extension agencies improves
knowledge on farming methods and introduces novel approa¢hables 3.3 & 3.@hat enhance
productivity (Kolade& Harpham 2014). The information source is associated witlréleyance

and effectiveness of the appropriate technology needed for farm productivity (Table 3.13) and
NEaAfASYyOS 6é6D2dz SG HanmoUud ¢KS RSEAOBSNE 2F NB
practice enhances their receptivity and propensity to adgpgieted innovation (Oreszczyn et al.
2010), as it deepens insight on a novel idea (Figs. 3.1 & 3.2). It is therefore advisable to
disseminate extension information via communitiegodctice etc to reinforce communication

and provide diverse perspecés (Sayiner 2015). The poor dissemination and access to farm
related information translates into low exposure to relevant ideas that can trigger innovation
(Klerkx & Proctor 2013). Moreover, farmers also gain knowledge through their engagement in
heterogereous networks and agents of information (Klerkx & Proctor 2013). In the rural
landscape such as the study site (Figs. 3.3 & 3.4) this includes religious bodies (like churches),
friends and traditional healers. Moreover, although insignificant as per gjyatgtake, the
electronic media are very common sources of information in many rural areas (Kolade
& Harpham 2014)compared to other agents of information (Table 3.15) and enhance the
probability of strategy uptake. Similarly, print medium was not sicguifi (Table 3.15) which may
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be due to people being uninterested in perusing printed agricultural information or they being
difficult to access. Moreover, indigenous cultures have oral traditions and therefore would be
more open to the use of audio matersalConsequently, the presentation and dissemination of
agricultural information via radio and television is congenial for strategy uptake (Kolade
& Harpham 2014)

In addition, some mitigation strategies recorded significant differences in use atnesse
variables relative to others (Tables 3.3, 3.4, 3.6, 3.9, 3.10, 3.11 & 3.12). It might be possible that
these strategies (e.g. compost) exhibit peculiar relative advantages that cause farmers to opt for
their usage in comparison to others. Furthesra, the factors limiting strategy uptake as cited by
farmers (Table 3.14) may be less pronounced or encountered in the usage of such strategies.
Specialists in crop production (Table 3.6), are predisposed to a high use of chemical fertiliser
(60%) compaed to generalists (21%). In addition, specialists are more inclined to adopt no till
(60%) unlike generalists (28%). Given that such strategies are soil fertility enhadfidaang et

al. 2019, it can be surmised that crop production in specialist systagsires relatively high

fertiliser usagg(Sishuba2016; FAQ019. Conversely, it can be argued that soil conditions are
relatively more fertile in generalist systems compared to specialists (due to manure availability),
thus requiring less use of feiser (Table 3.6). This also posits that the phenomenon of some
specific strategies and sectors of production (Tables 3.8 & 3.12) recording significant statistical
values can be due to adequate access to resources such as information (in the communities of
practice) for such strategie$hey also provide peculiar relative advantages and are compatible
with the values, experiences, and needs of their user groups as per the DOI {Regers 2003;

Tohidi & Jabbari 2012; Castle et al. 20M)reover, farmersnay have developed confidence in

such methods over time and become comparatively more receptive to their adoption unlike the
NEaGd C2NJ SEFYLX S (KS KAIKSNI &aA3IYyATFTAOL wOS g1 f
0001 YR datflyid I'yR 409RYIKa RADIGNEIK &2 ¢0 03I aLyON
FTSNIAEAT SNE oLIrnodnamd 6¢lotS odcux YIFe& 06S RdzS
alternative soil fertility enhancing measures. Moreover, it casienised that farmers from the

study area have a penchant for the usage of ecosystem friendly strategies in general such as crop
rotation, cover cropping and composting inter alia (Table 3.6). It might also be possibiedbat
strategies probably als@quire low levels of input, and may also be traditional practices or more
analogous with such.

Additionally, some farmers at the study site often pointed to social grants helping them cover
the costs of agricultural inputs especially fertiliser (Cha@jefThus, the usage of natutmased

soil enhancing strategies might also indicate farmers are more predisposed to utilise natural
options such as compost (Table 3.6) which are cheaper and also benefit thEkdddn et al.
2019. In addition, the signidant values recorded (in terms of generalists/specialists) for
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YR &/ NBFOGAYy3 aKIFIRS I NBlFaé¢ o6¢FofS odc0dOlYy
extension support inter aliegS{shuba&016; Nyubane 2018; FAQ019.

3.5. CONCLUSION

Low strategy uptake amongstrural smallholderfarmersis linked to factors like low adaptive
capacityand allied resources Studyresultsillustrate a pattern indicatingthat the locationand
agriculturatrelated activities in an area can help overcomethese challengesand facilitates
strategyadoption. Hence,the location of farming activity coincidentallyservesas an effective
catalystwhich promotes strategy uptake at the study site. In addition, variableslike age and
educationplay a complementary roler enhancethe prospectof strategyuptake.Thesefactors
collectivelyneedto beforegroundedn agro-environmentalnterventionssoasto enhancepolicy
effectivenessand successUnderstanding and integrating the gender dimension in adaptation
strategiesin response to climate impacts helps enhance the social impact and relevance of the
resultant agricultural knowledge, technology or innovatidoreover, there was generally no
gender bias in the adoption of mitigation strategies based on gender at tly site unlike other
places in AfricaSmallholder specialist farmers used relatively high levels of fertiliser compared
to their generalist counterparts. This could be attributed to specialists being relatively more
invested in their domain of productioand/or being confronted with less fertile soil conditions
juxtaposed with generalist systemBurthermore, in mixed smallholder systems, high strategy
uptake in plant cultivation does not necessarily result in high livestock productivitis
underscoreshe low skills base or capacity of smallholder systamtbe study area as they are
unable to be productive in both sectors simultaneou3llyis scenario indicates that building the
capacity of smallholder farmers will enable them to be productive imispheres of production.
Conversely, it can be inferred that smallholders prefer to engage in crop production due to their
limited options or lower startup cost Interventions that build the adaptive capacity of
smallholders need to employ diverse mediadisseminate and facilitate uptake and impact of
information. Improving extension services and support for smallholders in less fertile areas may
help incentivise their participation in agriculture as well as nurture vibrant communities of
practice.
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3.7. APPENDICES.

Appendix 3.7.1

Standard logistic regression model for mitigation strategy uptake amongst respondent

farmers

Logistic regression model, also called logit regression, was used on strategy uptake across
diverse key individual traits. It was performed in the form of log of odds where the odds were a
function of probability of strategy uptake in relation to speaifidividual traits. The specific

model was binary logistic model due to the fact that the dependent variable was coded 1 to
denote strategy uptake and O to represent noptake. Letting X represent independent

variables (sex, age, villagebsection or zos, education level etc.), the logistic model can be
represented by;

cN
IIﬁAII/Q4r8 r 8 I 8 [ 8

Source: adapted from (Weisberg 2013; Ndagurwa 2013)
2 K S NB gepredents the conditional probability of narptake of mitigation strategy;
“ds the conditional probability of strategy uptake; ansithe conditional odds of strategy
uptake. In order for interpretation of logistic regression using odds, antikeye applied to the
equation to have the model as;
— Q Q x
Source: adapted from (Weisberg 2013; Ndagurwa 2013)
2 KSNBE (KS Gg2 O2yadlyda YdzZ GALX ASR o6& SI OK
additional explanatory variable added tmthe regression has a multiplicative effect on the

odds of strategy uptake. This helped test the impact of key individual parameters on strategy
uptake whilst controlling for other factors.
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Appendix 3.7.2

QUESTIONNAIRE

AreaZone

1) Mambayin  2) Manjesa 3) Magamzin 4) Gaganene

Section A. Biographical Data

2. Gender 1. Male Bemale

3. Age Range 1)1824  2) 2534 3) 36! 4)454
5)5564  6)6574 7) 7584  8) 85 orover

4. What is your highest qualification?

1) No formal qualifications 2) Grade 14 3) Matric

4) Degree or equivalent 5) Gratle 5 6) Vocational
7) Post graduate

Section B Agricultural Activities and Adaptation
Crop Production
5. Did you plant any crops in the last 12 months?

1) Yes 2) No

6. Type of crops...........

a) Vegetables (moroho, cabbage etc) b) Crops (e.g. maize, sorghum)
c¢) Fruits trees (avocados, mangoes, bananas, citrus) d) other

COMMENL..... ettt e e e e e et bbb e e e e eeeeenen

7. Reasons for growing these particutaops?
1) for family subsistence 2) for selling 3) raw materials 4) ornamentals
(60011011 01T 0| SUUUT TP U UPPPPPTPPTRI

8) Do you have additional fields outside of the homestead yard?

1) Yes 2) No

9). How many fields outside of the homestead yard do you own? (if yes)
a)k4 b)50 c)1114 d)1820 e) 20 plus

10) Have you adopted any t¢fese measures in your crop farming?

a) Increasing the diversity of plants and animals 1)Yes 2)No
b) Maintaining populations of pollinators or beneficial insects 1) Yes 2)No
(NjeniyaSebentisa malnsect kuti Nisite Kukulisa tihlahla?)

¢) Low mechanical soil disturbance, no till or minimum tillage  1)Yes 2)No

5)other
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(NjeniyawaSebentisa maTraktel?)
(Njeniyayekela lomhlabati kuti ampumule?)
d) use of manure or compost

e) less use of chemical fertiliser
reasON........cveeernuvvnenn.

f) Increased use of chemical fertiliser
FeasON......ccvveeereeeinns

g) vermiculture

(Njeniyakulisa tibungu for Mtsuba)

h) use of cover crops

i) crop rotation

j) growing of leguminosi crops

K) others? ........cooevveiiiiiiieeeee

1)Yes
1)Yes

1Yes
1)Yes
1) Yes

1)Yes
1)Yes

2)No
2)No

2)No
2)No
2)No

2)No
2)No

11. What were the main constraints/difficulties in changing your farming approaches?

Key for Reasongt: lack of money, 2: lack of information, 3: shortage of labor, 5: high cost of labour 6)

Other

12. Did you usdivestock manure (dung) as fertiliser or fuel in the last growing season?

1)Yes 2)No

if) Section CLivestock farming
13. Are you involved in livestock farming?
1) Yes 2)No

Are you involved in farming the following

Livestock does household

category own any (yes, no) | Number

Main
use

Second tertiary
use use

How many have you
slaughtered in the last 12
months?

Cattle

Sheep

Goats

Pigs

O Qo |T|o

Chickens

Key : Livestock use

M = Meat N=Manure |= Investment/assetL= MilkP= PloughingC= Cultural/religious E= Eggg

= Transport
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14)In the last 3 years did you experience any shortages of food forliyestock?
1) Yes 2) No

15. Have you adopted any d¢fiese measures in your livestock production?

a) Early morning dew pasturing Yesl) 2)No

(taking livestock to feed and take advantage of dew due to scarcity of water?)
b)any other odd timing?

COMMENT.....coiii s

¢) Growing areas of shade on your farm 1)Yes 2)No
D) Growing own forage 1)Yes 2)No
e) Use of resistant vieties 1)Yes 2)No
(Njeniyahlanyela tihlahla letilwa maPests, nema disease?)
OTHER

COMMENL......coiiiiiii e

Section DSocial capital
16. Do you belong to a sociabgp, committee or association?

1) Yes 2) No

17.Does the household head belong to a social group, committee or association (If different from
farmer)?

1) Yes 2) No

18. Do you have a close friend living in this village?

1) Yes 2)No

19. Did you get any money, food or other type of assistance from the close friend in the last 12 months?
1) Yes 2)No

20.What type of assistance do you get from the close friend? Key

a)=Food b= other household groceries c=assistance with cultivation d =tools <
assistance with herding  fizel e.g. wood, petrol, paraffin g=money h=Clothes

i= child care j = care of the elderly or sick k= cell phone airtime | = transport

m= Sharing of information

21.Do you hae any relatives living in this village?

1) Yes 2) No

22) Did you household get any money, food or other type of assistance from these relatives in the last
12 months?

1) Yes 2) No

23.What type of assistance do you get?

a)=Food b= other household groceries c=assistance with cultivation d =tools €
assistance with herding  fizel e.g. wood, petrol, paraffin g=money h= Clothes

i= child care j = care of the elderly or sick k= cell phone airtime | = transport

m= Sharing of information

24.Do you have relatives living in the other village or in titye @nigrant labour?)
Yes No
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25. Did you get any money, food or other type of assistance from any relatives living in OTHER villages in
the last 12 months?

., Sa b 2

26. What type of assistance do you get?

a)=Food b= other household groceries c=assistance with cultivation d =tools <2

assistance with herding  fizel e.g. wood, petrol, paraffin g=money h= Qothes

i= child care j = care of the elderly or sick k= cell phone airtime | = transport

m= Sharing of information 12= Sharing of information 13=Other (specify)

27.Did you get any money, food other type of assistance from your neighbours who are NOT
close friends or relatives of the head and his/her spouse in the last 12 months?

Mmdo K Sa HPO b2

28. What type of assistance do you get?

a)= od b = other household groceries c=assistance with cultivation d =tools <2
assistance with herding  fizel e.g. wood, petrol, paraffin g=money h=Clothes

i= child care j = care of the elderly or sick k= cell phone airtime | = transport

m= Sharing of information

29. Did you GIVE any money, food or other type of assistance to ANOTHER

household in the last 12 months?

1), Sa HO b2

30. What is the relationship to this household?

Key 11: Relationship of assisted households/individual with this household

1 = Relatives living in this village= Friends living in thidllage5 = Neighbourg = Other (specify)
2 = Relatives living in another village Friends living in another village= Members of your church
congregation

Disputes related to natural resources

31. Have you had any dispute related to agriculture aatiral resources

1) Yes 2) No

32. Have you approached the chief or induna for assistance (e.g. mediating a dispute) in the last 12

months?
1) Yes 2). No

33. Have yowpproached thevillage C.D.F. for assistance (e.g. mediating a dispute) in the last 12
months?

Yes No

Section E. Information Sources on agricultural activities

34.What is your most regular and important sourcardbrmation on your agricultural activities?

1) Newspaper 2) Radio 3) Television 4) Friends 5) Church 6)
CSIR/Agricultural extension 7) Internet g)onaldiealer
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owned/used and numbers of agricultural strategies pursued in a rural economy:

{YFIfftK2f RSNEQ aGN)} GS3& RADSNE AbRdeddssets 2y Aa | FF

Land Use Poligyn preparation)
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{YFHffK2f RSNEQ adGNI0S3& RAOSNE AdRJeddsdets.2y Aa I FF

ABSTRACT
Agriculture represents a critical component of households' diversified livelihood portfolios in

rural South Africansocioecological systemst KS @l ad Yl 22NARGe 2F GKS
vulnerable, residing in the rural South, depend on related livelihoaoices Hence addressing
factors that affect these livelihoodsich as agriculturkaveimplications for household wellbeing

and thriving rural economies. Howevercanfluence of factors such as climate change, global
economic trends and poor skills aslives a compromised asset base of rural smallholders has
precipitated the degradation of landased livelihoods across the globdacro factors like
climate change and globalisation are largely beyond the control of rural smallholders. However,
they can maimise their livelihood resilience by exploiting micro factors such as diversifying the
use of strategies in support of their lasidhsed livelihood activities with positive returns on the
optimum use of related assets and coping with livelihood shockds study uses anixed
method approach involving 150 smallholders to investigatgors affecting the number of lard
based assets used/owned as wel the suite of agricultural strategies pursuednd the
implications for related livelihood3.he study was conducted in the rural community of Mpakeni

in Mpumalanga Province, South Afriéaie had a significant influence on respondé€higigation
strategy diversification. Smallholders in tH#5-54 years age cohort exhibill extensive
diversificaton compared to vulnerable groups such as the youth and the elderly. Moreover,
respondents from areas with favourable agricultural conditions recorded low strategy
diversification compared to those from less fertile areas. Furthermore, the lowest use/shiper

of landbased assets was observed amongst respondents with no formal education. In addition,
GKSNBE g1 a | aAIYATFAOIYG LRAAGADS | aazbeskd GAZ2Y
assets and corresponding levels of diversification in stratggiasticed. Thus, the higher the
level of use/ownership of lantdased assets the higher the ldvef strategy diversification.
Furthermore, respondents with low diversification of strategies registered a low level of
use/ownership of lanébased assets beaae they have limited options for diversification or are
more invested in offarm activities or are relatively wealthier. Ultimately, peoméh limited
use/ownership of lanédased asset classes havegher livestock numbers because they
developed adequate organisational and financial capacity. Consequently, ruradmgronment
policies need to factor the site and age dynamics into the use of common pool resources (e.qg.
grazing land) and climate chge adaptation interventions whilst foregrounding education, given

its positive returns on agricultural productivity.

Keywords innovation, smallholder systems, food security, climate impacts
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4.1. INTRODUCTION

¢CKS YIF22NARGe 2 Fpojuktini résides nNFe @rmatpartieiditdindlands or
Bantustans (Hoffmann 2015). These were racially and spatially designated areas where the
majority of the Black population was confined so as to prevent them from living in the urban
areas of South Aita (Butler et al. 1977; Ferguson 2015). Although the homelands no longer exist
as political entities and have been integrated into provinces, these largely rural areas are still
classifiedas some of the poorest in the country, with low employment oppoities, high
population densities, poor infrastructure, and land shortages (Butler et al. 1977; Ferguson 2015)
(and also expatiated in Chapter 5). Nevertheless, households in these areas employ diverse
livelihoods for sustenance. Generally, a livelihoodamposed of the capabilities, assets and
activities necessary for generating a form of livilg=iD 1999DFID2006). Moreover, for a
livelihood to be sustainable it must be able to cope with and recover from stresses and shocks
(DFID2006 PicaCiamarraet al. 2007. Additionally, the rurahouseholdeconomy comprises
land-based livelihoods which are sustained by environmental resources (Fisher 2004), as well as
key oftfarm livelihood sources such as social grants and remittances from migrant workers
(Shackleton& Shackleton2015). These are compleméad by environmental income which
hinges on the monetary and nemonetary benefits obtained from ecosystem goods and services
harvested from wild or uncultivated natural systems (Caven2i0 Angelsen et al. 2014; Ragie
2016). Furthermore in many ruralcommunities, activities such asop production, livestock
farming and use of natural resources are important in financial, social and ecological terms
(Shackleton et al. Z0; Mwiturubani & Van Wyk 2010; Muigua, 2015A combination of allied
strategiesis employed to support these ladghsed livelihood activities such as composting and
crop rotation amongst others (GaniguOmotayo2016).

Although livelihood strategies and activities are often used interchangeably in livelihoods
literature (Babulo etl. 2008), in this study strategies refer to the actions employed by farmers

to sustain their livelihood activity. Furthermore, livelihoativersification usually considers
diversification across economic activities, but in this stutlg focus is on diusification of
strategieswithin economic activities (agricultural in this case), which has received less attention
in the literature. The effective combination of these agricultural strategies, coupled with the
savoir faireof farmers, is argued to enhaadhe capabilities and productivity of related land
based livelihood systems (Lakner et al. 2018). The enhanced capabilities are crucial in times of
shock as they reinforce livelihood resilience (Waha et al. 2018). Moreover, farmers employ their
social caital to cope with such livelihood shocks (Ellis 2000; Scoones 1998). These shocks include
crop failure due to drought and damage to crops due to grazing animals (which may lead to
disputes) inter alia.
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In addition, rural producers exhibit minimal livediod specialisation but rather engage in a
myriad of subsistence and income generating land and-neteted activities to sustain their
livelihoods (Bryceson 1996; Thondhlana & Muchapon@@®4). This has led to rural producers

0 SAy 3 NBTSNMNBRIlsa-tangkidNI RWEOFT & NB3IF NRA Y IvasédK SA NJ L
livelihood strategies (Cousins 2013his foregrounds the argument that rural producers are
largely engaged in diversified livelihood income portfolios which is necessary for sustainable
livelihoods (Shackleton & Shackleton, 2004; Angelsen et al. 2014; Ragie 2016). Therefore, the
sustainable livelihoods framework considers fivkages between the local or micro situation

and actors, institutions and processes at play in the wider wokldNBY SNE Q OF LI OA G A Sa
and maintain their lanébased livelihood activities, and enhance their wWeding and that of

future generationsare influenced by their ability to effectively harness a bricolage of strategies.
Moreover, the capacity to employ these strategies is contingent upon the availability and
accessibility of optiongDFID2006 Lakner et al. 2018)urthermore, lanebased ivelihoods
provide a safety net in times of crisis and also help alleviate household poverty particularly
amongst lowincome households with spinoffs for incomeequality and conservation
(Cavendish200Q Fisher 2004;Muhumuza & Balkwill 2013Serrat 201). The poor are
disproportionately more dependent on ladzhsed resources than wealthier househoidsural
communities which makes them susceptible to the consequences of resalggeadation and
climate impactgCavendish 2000; Campbell & Luckert 2@¥jinck et al. 2004 Thus, it is argued

that the poorest people across the world are predominantly involved and locked into
environmental resource use which further perpetuates poveBiidrat &Van DeMWesthuisen
2012;Etongo et al. 2016). Additionallglimate change is adversely affecting these kmaded
livelihoods as they are climate sensitifdhemachena et al. 2014piversity in lanebased
livelihood strategies in support of related activities is crucial for developing livelihood resilience
while building pathways for households to escape poverty with positive returns on rural
development (Obi & Tafa 2016).

The Fourth Assessment Report by the Intergovernmental Panel on Climate Change (IPCC)
estimates that by 2020, adverse weather conditions incafcould affect landbased activities

like agriculture by halving crop yield®a(ry et al. 200)7 In the same vein, other IPCC projections
point to subSaharan Africa suffering losses of up to 7% of its gross domestic product (Sango &
Nhamo 2015)¢ KA &4 O2YS&a g4AUK aSOSNB fAQStAK22R AYLI O
communities that rely on climatsensitive, often landased activities, for sustenance
(Nhemachena et al. 2014Climaterelated impacts on lanthased livelihoods have themafe
become a policy concern in Africa as a significant number of the rural populace reside in
ecologically vulnerable areas (Shackleton et al.12@XFAM 2016 It is therefore posited that
farmers need to diversify their laddlased livelihood strategigsvithin each lanebased acitivity)

to better adapt related activities to climatic and livelihood risks (Waha et al. 2018). Furthermore,
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more diverse use of strategies has positive returns on household food security as well as
livelihood sustainability (LgkSNJ S Ff ® HamMyo® Ly FRRAGAZ2YZ
mitigation strategies is mediated by factors such as the market orientation of a household,
livestock ownership, offarm employment opportunities, and available land resources. An
interplay d these factors impinges on the vulnerability of labased livelihoodsRoole et al.
2013;Waha et al. 2018).

One viable approach to reducing the vulnerability of such livelihoods is to enhance their resilience
and capitalise on their assets (DRAQ0OQ Slater & Twyman 2003The notion of resilience has

thus gained currency in soeexological systems. Resilience in livelihood systems denotes the
capacity of the system to retain its core functions during and after shocks (Nyamwanza 2012
Tibesigwa et al2019. Furthermore, such livelihood disturbances or challenges present inherent
opportunities for introducing novel interventions (Folke 2006). This includes diversifying
mitigation strategies in support of ladgased livelihood activities (Twine 2013). addition,
livelihood assets refer to the capital endowments which people exploit to support their
livelihoods(Ellis 2000; Scoones 1998hese include human capital (e.g. skills and education);
physical capital (e.g. farm equipment); social capita.(social networks¥inancial capital and

its substitutes (e.g. savings, cattle etc); and natural capital (e.g. land). Innovation is needed to
harness the potential of these assets (Ellis 2000). This involves employing diverse aggregates of
novel strateges/interventions to support and enhance livelihoods (Scoones 1998). The multiple
use of strategies in a livelihood activity helps boost the livelihood and maximise value from its
associated assets (DR2DOQ Twine 2013).

Economic challenges (e.g. estialg cost of food) diminish real income, compel the poor to trade
their assets, reduce food consumption, and limit their dietary diversity as well as accessibility to
quality nutrition (FAO 2013). This comes with negative consequences for achieving the
Susainable Development Goals (SDGs). Hazards ultimately engender poverty traps that
exacerbate food insecurity and malnutrition (FAO 2013). Therefore, insight into the nexus of
factors influencing agricultural diversification, both in terms of diversity s$ea types
owned/used, and in diversity of types of strategies is critical to securing suchhauwaéhold
livelihoods(Fig. 4.1).
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Figure 4.1Flow diagram of thematic areas of the chapter

Factors such as social status, experience and education are assets which can help an individual
better employ technology to maximise their physical assets like land or spaceZ@¥Dbi &

Tafa 2016). Although efirm income has assumed importance inal landscapes, lanbased
livelihoods remain significant in meeting household subsistence n&ackleton & Shackleton,

2004; Angelsen et al. 20L4Moreover, given that the rural society is dynamithere is a
continuous need for research on the conraion between environmental resource use,
particularly landbased livelihood assets, and poverty dynamics, especially among indigenous
communities (Ragie 201&ngelsen et al. 2014)bi & Tafa 2016). Factors such as education,
innovation and assets are wsidered critical to achieving the goals of decent work and
sustainable communities as per the SDGs 8 and 11 respectively which relate to secure livelihoods
and sustainable communities respectively (UNDP 2018). Furthermore, although Africa (in
general) andSouth Africa (in particular) recorded progress towards related goals under the
erstwhile Millennium Development Goals (MDGSs), these gains are considered low in comparison
to other regions (STATSSA 2015; UN&@GA 2015). This calls for interrogating tlwderlining
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causal factors to help improve performanees-a-vis the current SDGs. Moreover, the limited

job opportunities in rural areas are accentuated by the degradation oftased livelihoods and
further escalate the phenomenon of rurafbanmigration (STATSSA 2015; NEPAD 2016). This is
projected to result in 6.5 billion peoplawo thirds of all humanity living in urban areas by 2050
(UNDP 2018). Thus, as potential economically active persons migrate to urban areas in search of
increasinglynon-existent opportunities, it has become necessary to create the conducive
environment for their thriving in the rural milieu to help stem this tideo$ter2012; STATSSA
2015; UNDP 2018). This includes enhancing the-blesed livelihoods and related &s which
support rural households but which are equally susceptible to shocks that reverse developmental
gains (UNEC#t al.2015; NEPAD 2016). Moreover, such measures will help reverse the growing
GNBYR 2F {2dzi K ! FNAOI Qag nighandefiding axeBslingstark doptr@sNs | & A
to the robust rural economy and development agenda of Vision 2030 (STATSSA 2015). Ultimately,
GKS 02y OSLIi 2F 4a[SI @S b2 hyS .SKAYR o[ bh. 0¢ A
the SDGs genuinely tramsfational by fastracking actions for the poorest and most
marginalised peopleStuart & Sammar2017). This research, therefore contributes knowledge

by investigating how the employment of diverse ldpaksed livelihood supporting activities and
associaté assets is influenced by a number of individual factibrsontributes insights on how

these suites of influencing factors and seemdnomic characteristics affect the diversified
livelihood portfolios of rural smallholders and their ensuing engagemerguch livelihood
strategies.This study situates such global objectives in the light of local realities, by addressing
an important lever in the bricolage of rurielihoods which has the potential to transform
households and communities. This is ddnyeinvestigating how lantlased livelihood assets can

be optimised by employing a suite of strategies for productivity and resilience in the context of
sustainable livelihoods.

4.2. RESEARCH METHODOLOGY

4.2.1 StudySte: Mpakeni

Mpakeni village (Fig4.2) is in Mpumalanga Province in noghstern South Africa. The
predominant populations in the area are ©ibwati (Swazi) and xiTsonga (Tsonga) originar@nd
located on the southern border of the Kruger National Park (Van Riet et al. 1997). Thartebut

of the Makhomane, Luphusi and Nsikazi rivers drain the areasangde as water sources
(Hampson et al2002). The soils are sandy loams interspersed with granite outcrops (Hampson
et al.2002. The prevalent flora is classified as the sour lowvakhield or Malelane mountain
bushveld whilst part of the area is categorisedaasulnerable vegetation type Croc Gorge
Granite Mountainland$¢SANBI 2007 he area is argued to have been a hub for hugtgherers
(Hampson et aR002.
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Figure 4.2The location of the study site (Mpakeni) in the province (Mpumalanga) and South
Africa.

4.2.2 DataQollection

A case study affords the investigation of contemporary -fiéal phenomena and is often
premised on a particular geographical area or with a selected number of individuals as study
subjects(Ridder2017 Yin 2014) The intercourse of quantitative and gitative data in the
context of a case study provides unique insights and facilitates the explanation of the process
and outcome of a phenomenon (Crowe et al. 2011). Consequently, the mixed method approach
was used in this study as it combines qualitativel ajuantitative approaches. A total of 150
farmers were interviewed from across Mpakeni.

Data were gathered involving individual farmer interviews. The data comprised biographical
information about engagement imagriculturallivelihood activities. The sstted smallholder
farmers were interviewed on their involvementagriculturallivelihood activities and ownership

of related resourcesTo help understand the dynamics of strategy diversification in the area,
interviewees were asked about their use of/seal mitigation strategies.
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Respondents were interviewed on their practice of diversifying mitigation strategies in response
to climate impacts (such as drought conditions) as well as in support of thetbkset livelihood
activities. The strategies included interventions that helped reduce surface evaporation by
applying crop residues and plant mulches; improve organic matter content and improve livestock
nutrition inter alia.

Farmers equally shared information about their socaital resourcesicross three dimensions

in the sustainable livelihood framewotk Ly (KS O2y G SEG 2F &dzadl Ayl o
social capital denotes the social resources which they harness to realise core livelihood
objectives. These revohaound networks and connections, participation in more formal groups,

and relationships of trust, reciprocity and exchanges that promoteperation inter alia (UNDP

2018). The core aspects of social capital investigated were group membership and o#gipro
Reciprocity is a core component of social capital that represents the presence of relatives or
friendship connections and the incidence exchanging assistancetlfrese connections (Mbiba

et al.2019). Group membership denotes affiliations or asgameby a farmer to an institutions

2NJ 2NBIF yAT I dA2ya &adzOK a FTINXYSNEQ |3a4a20AFGA2Y
(reciprocityreceive) or the giving (reciprocityive) of assistance by farmers from their kinship or
neighbourhood connd®ns. Smallholders therefore indicated whether they had benefited from

any form farmrelated assistance (reciprocitgceive) or offerred such assistance (reciprocity

give) over the past year.

For the interviews, farmers were selected through targeted/snow ball sampling from across the
four neighbourhoods/village subections (Mambayin, Manjesa, Magamzin and Gaganene) which
comprise Mpakeni village. Potential farmers were initially identifiethwie help of a local
research assistant. These farmers then directed us to other farmerghaiareferral fashion.

This approach was used as the study dealt with daased livelihood activities about which the
farmers were best placed to provide imfoed answers.The questions were generated following

an in-depth literaturereview and discussionwith farmers(Appendix 4.7.2)Each interviewee

was assigned a code rather than a name to safeguard the anonymity of the respandents

4.2.3 DataAnalysis

Respondents were interviewed on their practice of diversifying mitigation strategies in response
to climate impacts (such as drought conditions) as well as in support of theibkset! livelihood
activities. The level of strategy diversification was pub 3 categoriedow (1-3 strategies),
medium(4-6 strategies) anthigh (7+). The relationship between various factors and the level of
strategy diversification was then assess€Hle strategies include interventions that help reduce
surface evaporation by applying crop residues and plant mulches; improve organic matter
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content and improve livestock nutrition inter alifhediversificationof strategiesvascategorical
and comparedwith the referencecategory(Mambayin).

To facilitate analysigontinuous variables such as age were converted into categorical variables
by assigning classes. The-suare test was then used to examine significant differences in the
levels of diverication, as per lardbased livelihood strategies adopted, along key traits such as
gender, agecategory educational levednd neighbourhood of respondentThechisquare test

was used for pairwise comparisos multivariate logistic regressiomodelwas used to afford

a more robust assessment of how the use/ownership of faaded livelihood asset classes, were
influenced bythe suite ofindependentvariables after simultaneously controlling for the impact

of other factors which the cksquare test des not.

C I NJ¥ S NBased asketgBludingcultivated fields (in addition to their homestead gardens),
atleastoneF NHzA & GNBS o0Sd3ad | 20 R2 LISFENL Ay (GKS K2
into 3 categoriestow (1 asset)medium(2 assets), antdighuse/ownership (3 assetsyhe scale

and intensityof use/ownership of the landbased livelihood asset classes were not tested save

the number of associated assefdieownership/useof land-basedassetclassesvascategorical

and comparedwith the referencecategory.

ly 2NRAYIFE €23Aa0A0 NBINBaairzy Y2RSt ¢l a4 dza SR
classes of ownership/use per latdsed livelihood assets and their livestock numbers. This
assessed how closely livestock farming and productivity correlatels ether landbased
strategies. For livestock production, standard livestock/animal units were obtained from the
Food Agricultural Organisation (FAO). A conversion matrix was thereafter used to transform the
values to a common livestock/animal unit: catte0.7, sheep = 0.1, goats = 0.1, pigs = 0.2,
chickens = 0.0(FAO 2005; Maass et al. 2012; Mosites et al. 20IBg¢ numbers of additional
cultivated fields to homestead were put in categories of 1510, 1X-14, 1520 and 20 plus
because people were higant to divulge information on the exact number of fields they had.

help understand the dynamics of strategy diversification in the area, interviewees were quizzed
about their use of several mitigation strategies.
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4.3, RESULTS

Respondentsndicated their individual usage of different mitigation strategies (Table 4.1). In
GSNXa 2F ONERL) BISE R&O ivA 2/WHZINES §0P8)reidied Libe dighést 6 LJ
proportion of usage as a&limate mitigation strategy (93.8%) amongst respondents,ilsth

G = S NI A O df.00gaddBded thelldwest (15.4%For livestock farming a9 F NI & Y2 NJ Ay
LJ- &  dzNB.GOBrégistéred the highest proportion of usage as a mitigation strategy (87.2%).

Table 4.1 Proportions of mitigatiostrategyusageamongst respondent farmers

Percentage

(Frequency)
Landbased livelihood strategy
Sector of production P-value
Strategies adopted
Crop productionn=130)
Use of manure or compost 93.8 (122) <0.001
Plant & animal diversity 80.8 (105) 0.04
Cover crops usage 80.0 (104) 0.06
Crop rotation 77.7 (101) 0.12
Less use of chemical fertiliser 70.8 (92) 0.56
Growing leguminous crops 70.8 (92) 0.56
No till or minimum tillage 70.0 (91) 0.64
Increased use of chemical fertiliser 60.0 (78) 0.35
Attracting pollinators or beneficial insects 47.7 (62) 0.01
Vermiculture 15.4 (20) <0.001
Strategies adopted
Livestock productiorfn=86)
Early morning dew pasturing 87.2 (75) <0.001
Growing own forage 44.2 (38) 0.19
Creating shade areas 43.0 (37) 0.15
Use of improved varieties 43.0 (37) 0.15

NB: Respondents chose between strategies which were not mutually exclusive. Thus respondents chose as many strategisscdhegn
list. However, theresandNooptions were mutually exclusive. The expected value for each strategy was calculated as the total scored
frequency divided by the number of categorig@$ie results were tested with the ebguare test on a row by row basiBhe pvalue is the
probabilitythat the selection of a particular strategy is due to chance altmproved varietiesefer to the use of livestock species or varieties
with enhancedeproductive and health performanc&'ermiculture denotes efforts by farmers to encourage proliferatibearthworms in

their soils to boost fertility at the study site

In terms of crop production, there wamly a significant difference between mixed farmers and

ONR L) LINPRdAzOSNER Ay (KS dzal 3S 27F (p<D.00h)NSugpork y 3 LI
2T NBALRY-RSY¥FIR QI X BFRAK22R T OQOUABAGASad LYy I RRA
F2NF3S¢ 6L ndamLuI &OORBAdG A YS 8Kl RYLINRBBR: gb NIA
recorded significant differences in usage in terms of tvas production (Table 4.2).
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Table 4.2 Proportions of mitigation strategies adopted by farmers for their lavased

livelihood activities.

Percentage (Frequency)

C_:rop and Crop only Livestock only

livestock (n=62) (n=18)
Sector of production (n=68)
Strategies adopted

P-

Crop production Total value
Less use of chemical fertiliser 58.7 (54) 41.3 (38) 100.0 (92) 0.49
Plant & animal diversity 54.3 (57) 448 (47) 0.9(1) 100.0(105) 0.86
No till or minimum tillage 53.9 (49) 46.2 (42) 100.0 (91) 0.96
Use of manure or compost 52.5(64) 47.5 (58) 100.0 (122) 0.99
Cover crops usage 48.1 (50) 51.9 (54) 100.0 (104) 0.69
Crop rotation 44.6 (45) 55.5(56) 100.0(101) 0.37
Increased use of chemical fertilise 55.7 (34) 44.3 (27) 100.0 (61) 0.72
Growing leguminous crops 41.3 (38) 58.7 (54) 100.0 (92) 0.09
Vermiculture 40.0 (8) 60.0 (12) 100.0 (20) 0.74
Attracting pollinators or beneficial
insects 37.1(23) 62.9 (39) 100.0 (62) <0.001
Strategiesadopted
Livestock production
Early morning dew pasturing 78.7 (59) 21.3 (16) 100.0 (75) 0.99
Growing own forage 60.5 (23) 39.5 (15) 100.0 (38) 0.01
Creating shade areas 62.2 (23) 37.8 (14) 100.0 (37) 0.02

Use of improved varieties 56.8 (21) 2.7 (1) 40.5 (15) 100.0 (37) 0.01
b.Y 9FOK NR¢ aKz2é6ad (GKS FTNBIjdSyOASa 2F NBaALRYRSYy(aQ IlaR@ds$ivesyick LISNI YA G A
alone.The results wergested with the chisquare test on a row by row basiBhe pvalue is the probability that the differences in adoption of
the mitigation strategy between the categories is due to chance alone. Some strategies had expected values less thamwive,cambined
with the appropriate category to facilitate ¢hcalculation of the cki Ij dzt NE® | Sy 0Ss Ay GSNya 2F atflyida yR |
OFGS3a2NE sl a O2Y0AYSR gAGK GKS a4/ NRLI FyR fA@SaG201 ¢ P nibyiedwiiNXYa 27F a!
G/ NB L) I12yQR ¢t A\GaSiaSi32NE & wSall2yRSyia OKz2aS 0SiG6SSy adNIGS3IAsSa sKAOK 68§
strategies as they used from a list. However, Ytesand No options were mutually exclusive. The results were tested with thesghae test
on a row by row basismproved varietiesefer to the use of livestock species or varieties with enhamepdoductive and health performance
Vermiculture denotes efforts by farmers to encourage proliferation of earthworms in their soils to feotilly at the study site.
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The majority of respondents used a high diversity of mitigation strategies ‘gTabIe 4.3). Few
NBalLR2yRSyida omnodmr:0 O2YO0AYSR | YIFEAYdzY 2F o
diversifying their lanébased livelihoodtrategy portfolio.

Table 4.3 Relative levels of diversification amongst respondents in the adoption of-laamked
livelihood mitigation strategies

Level of diversification Percent (Frequency) P-value

High (7+) 56.7 (85) <0.001
Moderate (46) 29.3(44)

Low (Up to 3) 14.0 (21)

Total 100.0 (150)

NB:Significant value is in bol@The pvalue is the probability that the differences in frequencies amongst the suites of mitigation strategies
usage are due to chance alone. A goodness of fit test was conducted for the Table (p=0017), thus the differences ivékef@mperncies
aresignificant.

Respondents were categorised in terms of their gender to investigate its relationship with the
number of mitigation strategies they individually adopted (Table 4.4). However, the difference
was not statistically significant (p=0.301).

¢FotS non wStliGA2yaKALl 60SG6SSy NBaLRYyRSyGaq 3
terms of landbased livelihood mitigation strategies (n=150).

Female Male
Level of diversification Percent (Frequency) P-value
High (7+) 52.7 (39) 60.5 (46) 0.301
Moderate (46) 28.4 (21) 30.3 (23)
Low (Up to 3) 18.9 (14) 9.2 (7)
Total 100.0 (74) 100.0 (76)

The results were tested with the ebguare test)X?’=2.40.The pvalue is the probability that the differences in diversification of mitigation
strategies per gender is due to chance alone.

CKSNBE ¢gla | adraAradAaortte AAIYATFAOLYd NBfIGA2
their levels of strategyliversification (Table 4.5)A \ery low proportion of respondents in the

35¢54 year age cohort exhibited low levels of strategy diversification (1.8%) compared to the

other age groups (Table 4.5jurthermore, respondents in the &84 years age cohoregistered

lower levels (48.0%) of strategy diversification than the older age groups.
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¢rofS nop ! aa20AFGA2Yy 0S06SSYy NBalLRyRSyGtaQ I3
terms of landbased livelihood mitigation strategies (n=150).

Respondents' age range
18¢34 35¢54 55¢74 75+

Level of diversification Percent (Frequency) P-value
High (7+) 48.0 (12) 60.0(33) 56.7 (29) 57.9(11) 0.024
Moderate (46) 36.0(9) 38.2(21) 21.6(11) 15.8(3)

Low (Up to 3) 16.0(4) 1.8 (1) 21.6(11) 26.3(5)

Total 100.0 (25) 100.0 (55) 100.0 (51) 100.0 (19)

The results were tested with the ebguare test)X?=14.57.The pvalue is the probability that the differences in diversification of mitigation
strategies per age range is due to chance alone.

The differences in levels of diversification were statistically signifigestt.00). Respondents
withno formaleducd A 2y NB O2NRSR KAIK LINRPLRNIAZ2YAa 2F af :
FYR Ffa2 (KS aSO2yR KAIKSald 2F dal AIKé RADSNAEA

¢FrofS noc ! aa20AF0GA2Yy 0S06SSYy NBalLRymSgiiaQ SR
diversification in terms of lanebased livelihood mitigation strategies
Respondents' educational levels
Grade Grade

No Education 1c7 8cll Matric+
Level of diversification Percent (Frequency) P-value
High (7+) 31.8 (27) 36.5(31) 9.4(8) 22.4 (19) <0.001
Moderate (4;6) 9.1 (4) 47.7 (21) 29.6 (13) 13.6(6)
Low (Up to 3) 57.1 (12) 28.6 (6) 0.0 (0) 14.3 (3)
Total 100.0 (43) 100.0 (58) 100.0 (21) 100.0 (28)

The results were tested with the ebguare test)X?=26.95 The pvalue is the probability that the differences in diversification of mitigation

AGNIF GS3ASE LISNI NBaLRyRSyiGaQ SRdOFGA2y Lt tS@St A& RdzS (G2 OKIFyOS |t 2y!
CKSNE gla y2 adldAradArAortte arxayAFAOLy G NBEFGA
the number of mitigation strategies adopted (Table 4.7).

¢ClrofS not ! 3a20A10A2Y 0SG6SSYy NBaLRyRSyGtaQ f 2
terms of landbased livelihood mitigation strategies.
Respondents' village subection
Mambayin Gaganene Manjesa Magamzin

Level of diversification Percent (Frequency) P-value
High (7+) 63.8 (44) 38.7(12) 66.7(24) 35.7(5) 0.064
Moderate (4;6) 20.3(14) 45.2(14) 25.0 (99 50.0 (7)
Low (Up to 3) 159(11) 16.1 (55 83 (3) 143 (2
Total 100.0 (69) 100.0 (31) 100.0 (36) 100.0 (14)

The results were tested with the ebguare testX?=11.9Q The pvalue is the probability that the differences in diversification of mitigation
AGNY GS3IASE LISNI NEedtiadang BuS 16 Ghare adet £ 1 IS & dzo
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Respondents were categorised in terms of their social capital assets to investigate whether

there was a relationship with the number of mitigation strategies they adopted (Table 4.8).

However, there was no statistically significant relationspi0(99 between these two

variables (Table 4.8).

¢rofS noy ! a3a20AFGA2Y 0 Sdatod SrytegibsSlivardffigatidoS ghd 3 Q S
related social capital assets

Percentage (Frequency)
Social capital category

Membership
Level of strategy of social Reciprocal
diversification group Kinship/networks relationships P-value
High(7+) 57.2 (83) 58.9 (79) 57.1 (84) 0.99
Medium (4¢-6) 28.3 (41) 26.9 (36) 29.3 (43)
Low(Up to 3) 14.5 (21) 14.2 (19) 13.6 (20)
Total 100.0 (145) 100.0 (134) 100.0 (147)

The results were tested with the ebijuare test@= 0.20.Thep@l f dzS Aad G(KS LINRol oAt AGe GKIFIG GKS RAFFSNEB
capital and the related categories of diversification per mitigation strategies adopted are due to chance alone.

There was a statistically significant relationship<@.00) between NB & L2 Yy RSy G aQ f S
diversification in the adoption of mitigation strategies, and their corresponidind-based assets
owned/used(Table 4.9). Respondents with the lowest numbers of daased assets (47.5%)
simultaneously recorded the lowedevels of strategy diversificatipnand conversely, the
greatest proportion of households with high diversification was among those with high asset
ownership/use.
¢FrofS nogp ! a420AFGA2Yy 0SG6SSYy NBalLRyRSYWiaqQ S
correspondingand-based assets owned/used

Respondents' level of landbased assets ownership/us:

Low Moderate High
(1 asset) (2 assets) (3 assets) P-value
Level of diversification Percent (Frequency)
High (7+) 30.0 (12) 60.0 (33) 72.7 (40) <0.001
Moderate (46) 22.5(9) 38.2 (21) 25.5 (14)
Low (Up to 3) 47.5 (19) 1.8 (1) 1.8 (1)
Total 100.0 (40)  100.0 (55)  100.0 (55)

The results were tested with the ebfjuare test)Xe=53.74Thep@l f dzS Aa GKS LINRPoloAfAdGe GKFEG GKS RATFSNES
ownership/use of lanébased asset classes and the categories of diversification per mitigation strategies adopted are due to chance alone.
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The relationship betweenNBS & LI2 Y RSy 14 Q  S@St a 2F @ibaSddi A 2 y I §
assets used/ownedwas statistically significan{p=0.048) (Table 4.10).The majority of

NBalLR2yRSyda Ay (KS a[26¢ o6nodw>0 OF(iS3I2NE KIR
GKS é&mmMNgd ROFGS3I2NE 6SNBE Y2ad LINBOIfSyd Ay (GKS

¢roftS nomn wStlFiA2yaKAL 0SU6SSy NixseddsseRSy (aQ
classes used/owned

Respondents' educational levels

Egucation Grade X7 Grade 811 Matric+
t:;://e(lv(\)/aership Percent (Frequency) P-value
High (3) 24.3 (9) 50.0 (26) 38.1 (8) 42.9 (12) 0.048
Moderate (2) 32.4 (12) 38.5 (20) 38.1(8) 32.1(9)

Low (1) 43.2 (16) 11.5 (6) 23.8 (5) 25.0 (7)
Total 100.00 (37) 100.00(52) 100.00 (21) 100.00 (28)

The results were tested with the ehguare test)X?= 12.70The pvalue is the probability that the differences in diversification of mitigation
strategies between the educational levels are due to chance alone

Respondents were classified according to their level of use or ownership ebtamsdl assets to

G6Sad GKS NBflFIiA2yaKALl 0S06SSy GKS dGlbhasaKe > Ga
livelihood assets use/ownership) and their related social capital. Hekyethere was no

statistically significant relationship£0.99 betweenNB & L2 Y RSy 14 Q  S@St 2 7F
land-based assets artiree dimensions o$ocial capita(Table 4.11).

¢rofS nomm ! 3a20A1 GA2Y 0S0(6SSYy NbBasddasgesandi a Q f
their related social capital

Percentage (Frequency)
Social capital category

Level of

use/ownership of Membership of Reciprocity  Reciprocity

assets T NXYSNRa (Give) (Receive) P-value
High(7+) 58.2 (85) 60.6 (77) 60.6 (63) 0.98
Medium (4¢6) 28.8 (42) 26.8 (34) 26.9 (28)

Low(Up to 3) 13.0 (19) 12.6 (16) 12.5 (13)

Total 100.0 (146) 100.0 (127) 100.0 (104)

The results were tested with the ebijuare testX?= 0.32The p@ | f dzS A& GKS LINROlFoAfAGeE (GKIdG GKS RAFTFSNB
capital and the categories of diversification per mitigation strategies adopted are due to chance alone.
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CKS [aa20AF0dA2y 0S06SSyYy NI sdniPtyeir Gwieishigusdo2 O f A G &
land-based assets was tested (Table 4.T2e difference was statistically significant (p=0.01).
Highownership/use of lanébased assetazas much more prevalent in Mambayin (46.4%) and

Manjesa (44.4%) than in the other two neligiurhoods(Table 4.12).

¢CFrofS nodmMH ! 3a20A1 GA2Yy 0S06SSYy NB&ZlRyaREY 1aQ f
assets used/owned

Respondents’ village subection

Mambayin Gaganene Manjesa Magamzin
Level of use/ownership Percent (Frequency) P-value
High (7+) 46.4 (32) 19.4 (6) 44.4(16) 7.1(1) 0.01
Moderate (46) 30.4 (21) 41.9 (13) 30.6 (11) 71.4(10)
Low (Up to 3) 23.2 (16) 38.7 (12) 25.0 (9) 21.4 (3)
Total 100.0 (69) 100.0 (31) 100.0(36) 99.9 (14)

The results were tested with the ebguare test)X’= 16.36The pvalue is the probability that the differences in diversification of mitigation
strategies between the localities are due to chance alone.

Respondents who were associated with a limitednter of landbased livelihood assets
recorded relatively high mean livestock numbers@®01)Table 4.13). Moreover,

respondents with low landbased asset classes had more than twice the livestock numbers of
their counterparts in thenediumand high categories.

¢FrofS nomo LYLI Ol 2 Fhapelhasdel® ysRGwWidishiRand tke@St 2 F € |
corresponding livestock numbers

Mean livestock

Level of Percentage Standard :

. numbers per . Min Max P-value
use/ownership (Frequency) deviation

farmer

High(7+) 64.0 (55) 22.5 13.1 9 62 <0.001
Medium (4¢6) 15.1 (13) 23.7 17.2 11 68
Low(Up to 3) 20.9 (18) 67.2 49.9 16 184
Total 100.0 (86)

NB:Significantvalueisin bold. The results were tested with the ANOVA téte pvalue is the probability that the differences in mean
livestock numbers between the categories of ldvased asset classes use/ownership are due to chance ariehypothesis, bi
Respondents in the highnd-based asset use/ownershglasshave the highest livestock numbers. Alternate hypothdsisRespondents in
the highland-based asset use/ownershghasshave the lowest livestock numberBhis analysis was done amongst mixed smallholders to
investigate the relationship between use/oership of lanebased assets and the numbers of livestock.
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Whenthe simultaneouseffectsof multiple variablessuchasgender,ageand neighbourhoodof
respondenton NI & LJ2 ydassyaif Brdbased asset use/ownershipere examinedby an
ordinal logistic regressionmodel (Table 4.14), the age, locality (zone) and social capital of
respondentsrecorded significantimpact on their ownership/useof land-based assets.The
ownership/use of land-based assetswas significant amongst the 75+ year age cohat in
comparisono the referencecategory(18c34 agecohort). Theoddsratio for the 75+agecohort
indicatesthey were 1.51timesmore likelythan the youth to own multiple land-basedlivelihood
assets.Moreover, respondents from Magamzim were lessliike own/usemultiple land-based
assetscompared to those from Mambayin (reference category).

Furthermore whenthe simultaneouseffectsof multiple variablessuchasNJB & LJ2 ygeriigf,i a Q

age and neighbourhoodon their level of strategydiversificationwere examinedby an ordinal
logisticregressiommodel (Table4.15),the neighbourhood(zone)recordedsignificantimpacton

the diversificationof mitigation strategies.Individuals from the Magamzim locality were more

likely to diversify their mitigatiorstrategies relative to their neighbours Mambayin (reference
OFGS3I2NBOD® ¢KS OAGAY3A 2F FIENNYSNRBRQ | INAOdzZ { dzNJ
O2yASYAlf F2NJ FINYSNEQ RAGSNRAATFTAOFGAZ2Y 2F YA

A landbasedasset map (Fig. 4.3) was created after surveying the area, holding discussions with
farmers on their farms and homesteads as well as consulting literature. It portrays the
topography of lanedb 8 SR FaaSid OflaaSa dzaSRk26ySR | ONR3
addition, the map shows some key land marks of the community together with some important
communal resources such as boreholes, ponds and rangelands.
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Table4.14Impactof NB & LJ2 ydectoyi@magiaphicvariableson their use/ownershipof
land-basedassetclassegn=150)

Variable Category Odds Ratio Standard error [95% ClI] P-value
Age 18¢34 Ref Ref Ref Ref
35¢54 1.15 0.89 0.255.2 0.85
55¢74 0.32 0.24 1.061.4 0.14
75+ 151 1.49 1.2222.3 0.02
Gender Male Ref Ref Ref Ref
Female 1.72 0.85 0.654.5 0.27
Zone Mambayin Ref Ref Ref Ref
Manjesa 1.3 0.87 0.384.8 0.63
Magamzin 0.1 0.09 0.01-0.6 0.01
Gaganene 0.39 0.26 0.101.4 0.16
Social capital
Memb_er_shlp of farmer's No Ref Ref Ref Ref
association
Yes 0.2 0.32 0.234.5 0.01
Reciprocity (Give)
No Ref Ref Ref Ref
Yes 1.07 1.05 0.157.4 0.94
Reciprocity (Receive)
No Ref Ref Ref Ref
Yes 0.06 0.08 0.058.3 0.03

NB:Refrefersto referencecategory Significantvaluesarein bold. The results were tested with the ordinal logistic regression analjssp
value is the probability that the response differences in each variable @8Beii LI2 Y RSy (i 4 Q 2 g-WaSadssét/iclassedzréSduetd £ | y R
chance aloneThe logistic regression model was signific@@t 0.1745 p =0.0107).
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Table4.15Impactof NB & LJ2 ydecoyidmagiaphicfactorson their mitigation strategy
diversificationwithin agriculture (n=150)

Variable Category Odds Ratio  Standard error  [95% CI] P-value
Age 18c34 Ref Ref Ref Ref
35¢54 1.15 0.89 0.25 2.66 0.85
55¢74 0.32 1.47 0.07-30.0 0.14
75+ 1.52 1.49 0.22-10.5 0.67
Male Ref Ref Ref Ref
Gender Female 1.72 0.85 0.654.56 0.27
Zone Mambayin Ref Ref Ref Ref
Manjesa 1.35 0.87 0.384.81 0.63
Magamzin 1.11 0.09 0.01-0.61 0.01
Gaganene 0.39 0.26 0.101.45 0.16

Social capital

Membership
of farmer's No Ref Ref Ref Ref
association
Yes 4.7 2.4 0.31-4.20 0.19
Reciprocity (Give)
No Ref Ref Ref Ref
Yes 1.07 0.1 0.157.43 0.19
Reciprocity (Receive)
No Ref Ref Ref Ref
Yes 0.06 0.08 0.01-0.83 0.03

NB:Refrefersto referencecategory Significantvaluesarein bold. The results were tested with the ordinal logistic regression analjssp
value is the probability that the response differences for each variable as per mitigation strategies diversificationtarehdnee one.The
logistic regression model was significg¥=24.51, p=0.0107).
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Figure. 4.3. Lantbased asset map of Mpakeni

4.4. DISCUSSION
4.4.1 Thelnteraction Between the Number of Land-Based Assets Used/Owned and Factors
Affecting the Quite of Agricultural SrategiesDeployed bySmnallholders

This study explorefactors affecting the number of laddased assets used/owned as well as
factors affecting the suite of agricultural strategies purswed the implications for related
livelihoods Study results indicate that age and location of farming activity are influetiee
number of landbased assets used/owned by smallholders as well the suite of agricultural
strategies they are able to deplolpostapartheid policies have sought to redsethe legacy of
multifaceted poverty and social inequalities created by apartheid politics especially in rural South
Africa(Rootman et al. 2015; Cousins & Walker 20L&8hdbased livelihoods and related assets
are a common source of sustenance for pond &ulnerable groups. Howevehe multiple and
competing interests on common pool resources and related-laaskd livelihood assets in these
areas, coupled with climate change exacerbates their degradation (Hoffmann 8haékleton
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& Shackleton 2015 Consequently, the SDGs promote livelihood resilience which is also given
SYLKI aAra Ay { 2 dzi K NatichalRl&hhiiCommissid028y UNDP 2048). 6
However, these can be affected by a number of so@mographic factors (Petersen & Pedersen
2010. In the case of South Africa, the lingering impact of antecedent historical events such as
apartheid on the rural milieu makes the case for harnessing all possible factors contingent on
accelerated rural development such as sustainable-aaskd livelilbods urgent (Rootman et al.

2015; Cousins & Walker 2015). To the best of our knowledge this is the first study to assess the
impact ofthree categorie®f social capital (as per the sustainable livelihood framework) coupled
with a number of individual faots, ondiversification ofagricultural mitigation strategies as well

as the ownership/use of landased asset classes in smallholder systems.

4.42 TheNexus ofSocio-DemographicFactors andDiversification of Agricultural Srategies

4.42.1 Age andstrategy diversification

In general, respondent farmers adopted a diverse range of-kms#d livelihood mitigation

strategies (Tables 4.1 & 4.3) to sustain their agricultural activities (Table h&).age of
respondents was a significant factor in their diversification of {aaged mitigation strategies at

the study site (Table 4.5The concept of adult development as per human sciences posits that

Yy AYRAGARdZ f Q& f AT S age2edeNBrSegiddnty from SifarfeyNd abdgy G S R
(Levinson 1986Aktu & llhan 201Y. The meaning of each stage is by virtue of its role in the entire

life cycle (Levinson et al. 1978ktu & Ilhan 201). Moreover, the life and career development

stages co@SLJG X | NHdzSa GKIFG |y AYRA@GARdzZ f Qa 2 00dzLJ
mediated by time and experiences (Super 1990). The vocational maturity of individuals, does not
strictly correspond with chronological age, but develops through phases of rcaegesitions

(Super 1990Aktu & Ilhan 201), stage 1: growth (agecQ4), stage 2: exploration (age dt):

stage 3: establishment (age @#): stage 4: maintenance (agec$d), stage 5: decline (age 65+).

The 35¢54 years age cohort is generally charaided by skills development and career
advancement through work experience. Hence, pnedominance (60.0%) of respondents from

the 35¢cpn &SFNHE | 3S O2K2NI Ay (GKS al A3KE RADSNA
capacities are comparatively advancedlike the other age cohorts. This scenario possibly
explains the less prevalence of respondeintshe 3xpn &SI NJ | 3S O2K2NI Ay
strategy diversification (1.82%) compared to the other age groups (Table 4.5). In addition,
respondents irthe 18;34 years age cohort exhibited lower levels (48.0% compared to 56.7% or

Y2 NB O 2F AaGNXG0S3&8 RAGSNAATFAOFGAZ2Y GKFYy (GKS 2
(Table4.5). This phenomenon could be due to theavoire fairebeing in a ledgling phase

compared to the more experienced age cohorts.

In developing countries, such as South Africa, laaskd livelihoods are a key component of rural
livelihoods but highly sensitive to climate impacts. The employment of diverse strategiesiad cr
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for safeguarding landbased livelihood activities (UNDP 3)1akner et al. 2018However, the

OF LI OAGe (2 KINYySaa O NA2dza AGNI §S3IASavoird a YSR
faire, market orientation of a household, livestock ownership, -faffim employment
opportunities, and available land resources inter aay@nkoya 2014WWaha et al. 2018). This

may account for the relative distributions of the age groups in the different caiegaof
diversification (Table 4.5) as mediated by the interplay of these background factors.
Furthermore, it is posited thathe age of an individual or their stage in life can affect their
vulnerability within their social conteXFAO 2000Bavinck etal. 2014. The elderly (Plate 4.C)

and the youth (Plates 4.A & 4.B) are classified as vulnerable groups which require social support
due to their relative dearth of resources (Zaidi 20J)rthermore, it has been observed that

such vulnerable groups relpn landbased resources disproportionately, which further
compromises their resilience in the face of resource degradati®avifick et al. 2004 The
LINBR2YAY Il yOS 2F (KSaS (G¢2 |3S O2K2NIa 6SaLISOA
mitigation strategies (Table 4.5) indicates that these groups at the study site require further
assistance in enhancing their labdsed livelihood activitiedN@sa'i et al. 2010Bavinck et al.

2014) Given that such lanbased livelihood activities (Table 4.2) axe to the sustenance of
vulnerable groups, it is necessary to introduce targeted policies that will address the peculiar
livelihood needs of these vulnerable groups. This is critical to government efforts to transform

rural areas into thriving centres thi vibrant economies (Vision 2030) instead of their present
reputation as migransending areagSTATSSA 2015)it is noteworthy, that the significant
AYyFEdzSyOS 2F |3S 2y NBaALRYRSydaQ f SasSiilar 2F RA
observatons in other parts of SuBaharan Africa, which argue that age is a core socio
demographic parameter influencing the capacity of individuals to diversify their livelihood
strategies in support of related activitieNgsa'i et al. 2010However, unlike dter parts of sub

Saharan Africa such as rural Nigeria where the majority of respondents was observed in the

G[ 26¢ RADGSNEAFAOIGAZY OFGS3I2NRs Y2ald NBaLRyR
OFGS3a2NE 2F &l A3IKEéE RA DS NE Tk AsCoengfkial o the Foaldoii NI G S
optimising the capabilities and productivity of labdsed livelihoods and safeguarding
household wellbeingUNDP2018 Lakner et al. 2018). This has positive implications for
respondents across the four localitiestbé study site
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Plates 4.A. & 4.B. Youth herding livestock at study site
Note young herder in the background behind the herd of goats in Plate 4.B.

e v
. i

Plate 4.C. An elderly herdsman leading livestock for grazing at the study site

4.4.2.2 Education and strategy diversification
Education had positiveinfleunce2 Yy NB aLR2 YRSy (i aQ wih@e§drdst@land RA O S NA&
based livelihood strategies at the study site (Table 4.6). Education is a vital ingredient in
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reinforcing landbased lielihoods (Barrantes & Yague 2015). Education also comes with the
advantage of increasing interest, flexibility to adapt and proactivity towards new technologies
(Barrantes & Yague 201&ducation can also reinforce the availability and viability of kndgéde

between core actors in realising the objective of agriculture as a key contributor to food security,
environmental sustainability and economic opportuniBgfenser& Torfing 201). Respondents

with relatively lower educational levels demonstrated relatively lower levels (57.1%) of
diversification (Table 4.6).RS& L2 YRSy Ga 6AGK ab2 SRdzOFGA2YE N
diversification relative to the other education categories. Conversely, it is noteworthy that as
SRdzOF GA2y tS@Sta NARaAS FNRBY ab2 SRdzOmhthelldvy ¢ {0 2
diversification category generalhgduces Therefore, education comes with positirgluence

on agricultural innovation adoption such as the diversification of strategies for improved land
based livelihood activities (Schut et al. 2015). Remnore, it is argued that building synergy
between indigenous and external knowledge (particularly scientific knowledge) is key to
developing localhadapted options that address fresh livelihood challenges (Barrantes & Yague
2015). This is more so fordigenous communities where education levels largely tend to be low.
Education can also reinforce the availability and viability of knowledge between core actors in
realising the objective of agriculture as a key contributor to food security, environmental
sustainability and economic opportunit@grenser& Torfing 201). Nevertheless, the impact of
education is often marginal in the absendeaolequate socieconomic conditions (IFAD 2011).

This can be attributed to the scenario of formal education having a marginally significant
Faa20AF A2y 6A0K NBA&LRY RSYase @ssdtsh@Sriparifor to hes y S NA
reference categoryTable 4.10), as the study site falls in the category of areas classified with high
poverty levels (ARC 2015). Social capital is an essential element in thesmoamic dynamics

of such rural areas.

4.42.3 Locality and strategy diversification
Af 2 Ol f Apfiydic@lzonditiores can also affect the success of-tmskd livelihood activities

(Obi & Tafa 2016). Thus, the overriding influence of assets such as land on the success of land
based livelihoods cannot be overemphasizéthga'i et al. 20Q). In conditions of highisk
agriculture and poverty, smallholders, due to their lack of requisite resources, are forced to find
alternative income sources by adopting nfarm activities (UNDP2018. Conversely,
smallholders in unfavourable or resourgmor conditions are incentivised to secure their
livelihoods by adopting several strategies to protect their Hyaded livelihood activities (Asare
2018). The latter scenario seems to be at play at the study site as the areas regarded as
unfavourable foragriculture (as expatiated in chapter 3) record relatively higher levels in the
Gl AAKEé RAGSNBRAFAOFGAZ2Y OFGS3I2NE 0¢Fo6fS nodTt0d
recorded relatively high levels of diversification (63.8% and 66.7% respectivalyypaigson to
Magamzim and Gaganene (35.7% and 38.7% respectively). Therefore, in terms of the study site,
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respondents from the areas with favourable agricultural conditions (Table 4.7) are less motivated
to diversify their livelihood mitigation strategiés secure their lanebased livelihood activities.
Moreover, diversification in lantlased strategies is mediated by livelihood survival and distress
under deteriorating conditions, as well as with livelihood enhancement under improving
economic conditiongKassie et al. 2017). When this outcome (of an insignificant association) was
investigated further by controlling for other factors in a regression model, the results were
significant (Table 4.15). Thus, individuals from the Magamzim locality were mete ik
diversify their mitigation strategies relative to Mambayin (reference category). Therefore, the
AAGAY3 2F FENNSNBQ | ANAROdzZ Gdz2NF £ | OGADGAGASA
diversification of mitigation strategies.

It is argued thaareas with favourable agricultural conditions often record higher diversification

in livelihood strategies due to a marked desire to increase income or accumulate \(ica#tbie

et al. 2017 Mkuhlani et al2018. However, results from the study site iodie the contrary.
Areas described as comparatively more favourable foraaskd livelihood activities (by local
FINYSNAO SEKAOAGSR fS3aa RAOGSNBEAFTAOFLGAZ2Y AY
those with unfavourable conditiong:urthermoe, rural people predominantly construct their
livelihoods through three core avenues including agricultural intensification; livelihood
RAGSNEAFAOFIGAZ2Y YR YAINIGAZ2Y oOblal QA S I f
respondents from Manjesand Mambayin are more involved in intensifying their agricukure
related strategies to secure their lafithsed livelihood activities compared to Magamzim and
Gaganene. However, given the statistically insignificant association recorded for this vagrable p
Table 4.7, it can be surmised that the differences observed are largely marginal because it did
not translate into causality. Ultimatelyand use/land cover is largely dynamic in nature and
affords an understanding of the association between anthragog activities and the
environment. Moreover, fluctuations in land conditions affect land use/land cover and related
livelihoods of people (Kassie et al. 2017).

4.43 TheNexus ofSocio-EconomicParameters and thdJse/Ownership ofLand-Based

Assets

4.43.1 Social capital and strategy diversification

{20AFft OFLWAGEE gl a Fy Asedvieishipsflandbdsatassetid A y
comparisonto the reference category (Table 4.14). Thismdicates thatsocial capital is an
important component of lanebased livelihoods at the study site which is harnessed for farm
related work inter alia. Moreover, social capital is sometimes the most important resource at the
disposal of communities of poor smallholder farmers characterised by loasmies, limited
education and few physical assekairleyGrenot& Carberry2014;GomezLimon et al. 2014). It
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Oly GKSNBFTF2NB 06S 2LIAYSR GKIFG NBaLRyRSytaQ az2c
alleviate associated high transaction costs.

Thereciprocity(receive)dimensionofd 2 OA It OF LA Gl f KFR | yS3FGAGS
use/ownership of lanébased assets at the study site compared to the reference category (Table

4.14). It is argued that reciprocity is high amongst poor indiv&llend communities as
households depend on each other for subsistence. Consequently, the impact of social capital as

a safety net in such communities is amplified (Zhang et al. 2017). Smallholders who exhibit
significant levels of reciprocity dependencee ¢gess likely to be wealthy and hence own multiple
land-based assets (Table 4.18)F 6 2dzNJ 61 & 2yS 2F (GKS 1S@& OKIff¢
productivity at the study site (as expatiated in Chapter 3). Furthermore, during the field work

it was observd that farmersNBSf ASR 2y (GKSANI a20Alft ySGg2N] &
FINYSNBEQ FadaAadSR 2y SIFOK 20KSNRa FIFNya Sy of

¢tKS a20Alt OFLAGIE RAYSyaAzy 2F YSYOSNRKALI
associationwitia YI £ £ K2f RSNE Q dzhaSed asgeys Gtk $ukly Sitex TRblef 4114).R
The intangible value fostered through networks and trust developediwitftoupsa lasocial
capital promote safety nets that empower resource poor individuals and communities to cope
with shocks, particularly in lieu of formal risk management options dileit or insurance
(Scoones 2009; Saiktlle et al. 2016)ln addition, the availability of common pool resources and
associated larbased assets can create an avenue for nurturing social capital, whilst their
scarcity/paucity can translate into diminished social capital stocks (Baiaeghe et al. 2015).
During the field work, the chairman of the farmers association explained that although many
smallholders in the village joined the association, their lack of commitment by not attending
meetings and paying dues had largely compromised the effectiveness of theiaissoc
Therefore, it might be possible that the ngryment of dues is indicative of a dearth of financial
capital and hence the means to own several Hyaged assets. Furthermore, although many
smallholders may claim to be members of the farmers assioaian principle, their lack of
resources might prevent them from being active members in practice.

4'4;3;2 Use/ownership of lanebased assets and strategy diversification

l RRAGAZ2Y I ffeY GKSNB gl a || KAIKE @ elofsiategyh Ol y (i
diversification and the level of ownership per labdsed livelihood assets (Table 4.9).
Respondents with the lowest numbers of labdsed assets (47.5%) simultaneously recorded the
lowest levels of strategy diversification. Converselgpmdents with the highest numbers of
land-based assets (72.7%) also recorded the highest numbers of strategy diversif{datine

4.9). This outcome indicates that there is a positive correlation between the numbers of land
based assets used/owned anket levels of strategy diversification by respondents. It has been
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observed that generally, rural communities in South Africa utilise a wide variety of natural
resources to support theiivelihoods (Andrew et al. 2@)Jacobs & Makaudze 2012jowever,

the nature of dependence on land and natural resource assets for employment and survival by
the rural populace has become more nuanced within the past 50 years in South Adicobg &
Makaudze 2012). Moreover, rural households engaged in agriculturahandarm activities
depend on a bricolage of livelihood sources including wage employment, agricultural activities
and social grantsJacobs & Makaudze 201Rgves & Du Toit 2013). In addition, less vodil
farmers and those with smaller herds, tend to makere use of various goods and services such
as provided by livestock and tend to depend more on laaded livelihood assets unlike
wealthier farmers (Etongo et al. 2016; Duiabp, 2016). It can therefore be surmised that
respondents in the lower levetd ownership/useof landbased livelihood assets simultaneously
registered lower diversifications (Table 4.9) because they have limited options for diversification.
In addition, they could be comparatively more invested infaffn activities or relativel
GSIEOGKASNY / 2y@SNESt &> NBalLRyRSyda oK2 NBO2NR
NB LJ2 NIi Sdwnecshipfugeséof lanebased assets could represent the youth or people who
are contracted to manage such assets by proxy or perform farm ladmtivities on behalf of the
bona fide ownergJacobs & Makaudze 201Roole et al. 2013)

The allocation of land in rural areas is controlled by traditional leaders who have voiced their
opposition to independent ownership of land within their tribal bwlaries (Cousins 2013;
Claassens 2015). One of the criticisms of land ownership in the former homelands (such as the
dddzReé aAGSov Aa dGKIFG fft20FGA2y Aa &adzneSOoa G2
This cancome with implications for eqtable access (Cousins 2013; Claassens 2015) to areas
NEIFNRSR +a aOK2A0S I NBFaé¢ adzOK Fa al3IFYIAY |
Nature Reserve and are described as more fertile areas by locals (Chapter 3). Thus, it might be
possible that wealthdr households or individuals with closer links to the rural elite could be more
concentrated in such choice areas. However, this was not investigated for this study site during
the study.Moreover, it might be possible that the phenomenon of respondent Vaw land-

based assets having more livestock than those in the medium and high categories could be
attributed to them being more successful due to their specialisation (Table 3.13).

Ultimately, the diverse use of laduhsed livelihood strategies is annovative approach to
securing related livelihood activities and asg@eetthauer 2014Farme®@ Weekly 2014, akner

et al. 2018).This enhances farm production and is one viable approach to limiting competition
over scarce resources and environment@gradation with implications for sustainable
livelihoods (FAO 2000; Dusaiop 2016 Dean2018).

177



4.5. CONCLUSION

Landbased livelihoods are considered as important modes for transforming the rural economy
and facilitating sustainable rural developntein the context of the Sustainable Development
Goals and the National Development Plan (Vision 2030). However, a convergence of factors has
compromised lanebased livelihoods with consequences on the global goals of equitable decent
work and sustainableatnmunities (SDGs 8 & 1This has become more urgent as job prospects

for the unskilled continue to dwindle and alternative livelihood sources are being explored.
Understanding how other livelihood stressors combine with climate change to affecbksw
livelihoods is imperativeAge, education and locality of activity have significant influences on the
capacity of smallholders to diversify their livelihood strategies in support of their-basdd
livelihood activities. This comes with consequencedHteir ability to optimise theitand-based

f A0St AK22R FaaSdad CAdNIKSNY¥2NBEzZ F3ISs t20FfA
use/ownership of lanébased asset classe€onsequently, rural agrenvironment policies need

G2 NBAYT2NDSmate ddaftatiod 2dudat®mNandreladed interventions for enhanced
climate adaptation and improved productivityThis also feeds into the poapartheid
government policy of facilitatingmallholders into the mainstream econoniyltimately, land

based livelihoods and associated assets are an essential element in the bricolage of rural
livelihoods. Hence, they are an important lever through which the goals of decent work and
sustainable communities (SDGs 8 & 11), as well as thefid@ 2 F & [ S @S b2 hyS
can be effectively addresseBurthermore,the sustainable use of land is linked to national and
local food security, jobs and wealth creation through the vaddeing chain in agriculture,
biodiversity protection on fan land, and the prevention of land degradation through sustainable
land management.andbased livelihoods (in whickacksand-Jillsof-many-tradespredominate)

are particularly seen as an avenue to enhance employment amongst the rural communities in
SouthAfrica as part of a National Development Plan to spread wealth in one of the most unequal
societies in the worldInterventions to safeguard vulnerable rural livelihoods and promote
sustainability need to also give focus to related assets for-teng swccess. This study is of

policy relevance to the National Development Plan (Vision 2030) which aims to safeguard the
sociceconomic rights of the rural populace inter alia, by eliminating poverty and reducing
inequality through enhanced livelihoods to trgform the rural economy.
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4.7. APPENDICES
4.7.1 An ordinal logisticregression modelfor levels of strategy diversification and
ownership/usage of lanthased assets amongst respondent farmers.

Logistic regression model, also called logit regression, was used on the levels of strategy
diversification and ownership/usagd andbased assets across diverse key individual traits. It
was performed in the form of log of odds where the odds were a function of probability of
strategy diversification category or level of ownership/usage of Jaasked assets in relation to

key indvidual traits. The specific model was binary logistic model due to the fact that the
dependent variable was coded 1 to denote positive (Yes) and O to represent negative (No). Letting
X represent independent variables (sex, age, villagessghbon or zongeducation level etc.),

the logistic model can be represented by;

pAA”/C*r8 [ 8 [ 8 [ 8
Source: adapted frorfWeisberg 2013; Ndagurwa 2013)
2 K S NB Qepresents the conditional probability of a negative response per a level of
strategy diversification or ownership/usage of labdsed assets;
“-ds the conditional probability of strategy diversification or ownership/usage of-taas®d
asset; and sithe conditional odds of strategy diversification or ownership/usage oftased
assets. In order for interpretation of logistic regression using odds, antilogs were applied to the
equation to have the model as;
- ‘Q ‘Q X

Source: adapted frm (Weisberg 2013; Ndagurwa 2013)

2 KSNBE (GKS (g2 O2yallyda YdzZ 0ALX ASR o6& SIFOK 21
additional explanatory variable added on to the regression has a multiplicative effect on the

2RRa 2F NBaLRy RS wérsification & avhérship/dsaga of Mdmhises AsdetsR A

This helped test the impact of key individual parameters on the levels of strategy diversification

and ownership/usage of lanblased asset whilst controlling for other factors.
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Appendix 4.7.2

QUESTIONNAIRE

Area/Zone
1) Mambayin  2) Manjesa 3) Magamzin 4) Gaganene
Section A. Biographical Data
2. Gender 1. Male 2. Female
3. Age Range 1)18-24 2) 2534 3) 36! 4)454
5) 5564 6)6574 7) 7584 8) 85 or over

4. What is your highest qualification?

1) No formal qualifications 2) Grade 4 3) Matric

4) Degree or equivalent 5) Gratié 5 6) Vocational
7) Post graduate

Section B Agricultural Activities and Adaptation
Crop Production
5. Did you plant any crops in the last 12 months?

1) Yes 2) No

6... Type of crops...........

a) Vegetables (moroho, cabbage etc) b) Crops (e.g. maize, sorghum)
c) Fruits trees (avocados, mangoes, bananas, citrus) d) other

COMMEBNT. ...t e e e e e e e e e er e

7. Reasons for growing these partiatucrops?

1) for family subsistence 2) for selling 3) raw materials 4) ornamentals
5)other

(O70] 111 411 o1 ST UPPPTTTTR

8) Doyou have additional fields outside of the homestead yard?

1) Yes 2) No

9). How many fields outside of the homestead yard do you own? (if yes)
a)l4 Db)EI0 c¢)1114 d) 120 e) 20 plus
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10)Have you adopted anyf these measures in your crop farming?
a) Increasing the diversity of plants and animals
b) Maintaining populations of pollinators or beneficial insects
(NjeniyaSebentismalnsect kuti Nisite Kukulisa tihlahla?)

¢) Low mechanical soil disturbance, no till or minimum tillage

(NjeniyawaSebentisa maTraktel?)
(Njeniyayekela lomhlabati kuti ampumule?)
d) use of manure or compost

e) less use of chemical fertiliser

reason................

f) Increased use of chemical fertiliser

reason................

g) vermiculture

(Njeniyakulisa tibungu for Mtsuba)

h) use of cover crops

i) crop rotation

J) growing of leguminous crops

k) others? .........

1)Yes 2)No
1) Yes 2)No

1)Yes 2)No

1) Yes

1)Yes

1)Yes 2) No
2) No

1)Yes 2) No
2)No
1pye

1P Nes
1) YBsNo

11. What were the main constraints/difficulties in changing your farming approaches?

Key for Reasonst: lack of money, 2: lack of information, 3: shortage of labor, 5: high cost of

labour § Other

12. Did you use livestock manure (dung) as fertiliser or fuel in the last growing season?

1)Yes 2)o

i) Section CLivestock farming
13. Are you involved in livestock farming?
2) Yes 2)No
Are you involved in farming the following

Livestock
category

does household
own any (yes,
no)

Number

Main
use

Second
use

tertiary
use

How many havgou
slaughtered in the last 12
months?

Cattle

Sheep

Goats

Pigs

Do |To

Chickens
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Key : Livestock use
M = Meat N= Manure |=Investment/assetl.= MilkP = Ploughing= Cultural/religious E
= Eggg =Transport

14)In the last 3 years did you experience any shortages of food forliyestock?
1) Yes 2) No

15. Have you adopted any of these measures in your livestock production?
a) Early morning dew pasturing 1)Yes 2)No

(taking livestock to feed and take advantage of dew due to scarcity of water?)
b)any other odd timing?

COMMENT.....ouiiiiiiiiii e

¢) Growing areas ahade ornyour farm 1) Yes 2)No

D) Growing own forage 1) Yes 2)No
e) Use of resistant varieties 1) Yes 2) No

(Njeniyahlanyela tihlahla letilwa maPests, nema dis@as
h el 9wXXXOCHEMDMIEN. ...

Section DSocial capital

16. Do you belong to a social group, committee or association?

1) Yes 2) No

17.Does the household head belg to a social group, committee or association (If different
from farmer)?

1) Yes 2) No
18.Do you have a close friend living in this village?
1) Yes 2)No

19.Did youget any money, food or other type of assistance from the close friend in the last 12
months?

1) Yes 2)No

20. What type of assistance do you get from the close friend? Key

a)=Food b= other household greeries c =assistance with cultivation d =tools

e = assistance with herding  ftrel e.g. wood, petrol, paraffin g=money h=
Clothes i= child care j = care of the elderlyrosick k = cell phone airtime
| = transport

m= Sharing of information

21.Do you have any relatives living in this village?

1) Yes 2) No

22) Did you household get any money, foodtrer type of assistance from these relatives in
the last 12 months?

1) Yes 2) No

23.What type of assistance do you get?
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a)=Food b= other household groceries c=assistance with cultivation d =tools

e = assistance with herding  ftrel e.g. wood, petrol, paraffin g=money h=
Clothes i= child care j = care of the elderly or sick k= cell phone airtime
| = transport

m= Sharing of information

24.Do you have relatives living in the other village or in the city (migrant labour?)
Yes No

25. Did you get any money, food or other typeassistance from any relatives living in OTHER
villages in the last 12 months?

., Sa b 2

26. What type of assistance do you get?

a)=Food b= other household groceries c=assistance wh cultivation d =tools

e = assistance with herding ftrel e.g. wood, petrol, paraffin g=money h=
Clothes i= child care j = care of the elderly or sick k= cell phoneaairtime
| = transport

m= Sharing of information 12= Sharing of information 13=0ther (specify)

27.Did you get any money, food or other type of assistance from your neighbours who are NOT
close friends or relatives of the head and his/Bppuse in the last 12 months?
MPO, Sa& HPO b2

28. What type of assistance do you get?
a)=Food b= other household groceries c=assistance with cultivation d =tools

e =assistance with herding fizel e.g. wood, petrol, paraffin g=money h=
Clothes i= child care j = care of the elderly or sick k= cell phone airtime
| = transport

m= Sharin@f information

29. Did you GIVE any money, food or other type of assistance to ANOTHER
household in the last 12 months?
MO , Sa& HO b2

30. What is the relationship to this household?

Key 11Relationship of assisted households/individual with this household

1 = Relatives living in this villae= Friends living in this village= Neighbourg = Other
(specify)

2 = Relatives living in another village Friends living in another village= Members of your
church congregation
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Disputes related to natural resources

31. Have you had any dispute related to agriculture and natural resources
1) Yes 2) No

32. Have you approached the chief or induna for assistance (e.gatimgda dispute) in the last

12 months?

1) Yes 2). No

33. Have yowapproached the village C.D.F. for assistance (e.g. mediating a dispute) in the last
12 months?

Yes No

Section E. Information Sources on agricultural activities

34.What is your most regular and important source of information on your agricultural
activities?

1) Newspaper 2) Radio 3) Television 4) Friends 5) Church
6) CSIR/Agricultural extension 7) Internet 8) Traditional healer
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Dynamics of effective natural resource governance in transitional social contexts: evidence
from traditional versus state institutions in a rural conanagement framework

ABSTRACT

¢CNFRAGAZ2Y I AyaldAddziazya SESNDAASR O2yGNRt 2¢
era. This role hasow been diluted and in some cases usurped by democratic institutibms.

paper assesses the changing roles of traditional institutions in the management of natural
resources and the challenges to effectivemanagement with state institutions. This casedst
involves interviews with ten key informants and 180 household heads from Mpakeni in the
former KaNgwane homeland (Mpumalanga province) of South Africa. Effective resource
governance in the area is being compromised by the insufficiency of governathexacerbated

by an inadequate understanding of civic rights, resulting in their abuse. Compared to other areas
in the same province, traditional natural resource governance in the study site is perceived as
functioning relatively better, butit is inadequate to address the scale of burgeoning
environmental degradation, making €oanagement urgentThis necessitates novel approaches

to the successful governance of common pool resources and related ecosystem services by core
actors.Ultimately,the paper oulines how effective natural resource -coanagement by these
principal institutions can be facilitated given the acceptability of both institutions.

Keywords socieecological systems, adaptive-omanagement, traditional institutions, natural
resource govarance, democratic transition.
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5.1. INTRODUCTION

5.1.1 Institutionsand SQustainableDevelopment

¢tKS S02aeaiSY aSNaAOSa LINRPOJIARSR o6& GKS SINIK

livelihoods (Shackleton &ackleton, 2015). Consequently, the recent Sustainable Development
Goals (SDGs) seek to protect the environment by combating climate change, and protecting
oceans and forests within the larger framework of sustainable development (UN, 2015). This goal
of protecting nature resonates with the Millennium Ecosystem Assessment and the erstwhile
Millennium Development Goals (MDGS). Institutions generally have a crucial role in mediating
such humarenvironment interactions. Hence, in recognition of the transgfative power of
institutions, Goal 16 of the SDGs is dedicated to building effective, accountable institutions at all
levels (UN, 2015). Nonetheless, institutions operate at different scales and in different contexts,
which influences their capacity to epate effectively for the socieconomic wellbeing of society.

This process involves continuous innovation. Social innovation empowers actors to address
societal challenges and stimulate social change (Avelino et al., 201§ paper thus contributes

to an understanding of natural resource governance at the local level and its impacts on rural
livelihoods in a communal land tenure setting.

5.1.2 Impact of Socio-EconomicTransitions on theRural Landscape

A confluence of events has transformed the dynesyof rural livelihoods (De Brauw et al., 2014)

and similarly the management of communal resources in rural areas of South Africa (Claassens,
2015). For example, there has been an increased-tutaEn migration amongst South Africans,

with many desertinghe former homeland areas to towns and citi@ousins & Walker, 2015)
Nevertheless, many still maintain some connection with their rural origins for personal and
cultural reasons. Furthermore, there is the argument that it is those who are disinclmed t
migrate or are riskaverse who remain (De Brauw et al., 2014) as some go to urban areas to earn
with the intention of returning in the future (e.g. for retirement).

Notwithstanding their changing soeegronomic contexts, the environmentally dependent
livelihoods of rural communities makes them repositories of knowledge about their unique
environments (Dold & Cocks, 2012) and they have evolved associated customary laws to mediate
their relations with the environment inter alia (Hoffman, 2015). Thus,at@enovationinvolves

the transformation of social relations, the replication of pldmund and spatially exchanged
cultural norms and establishment of requisite governance frameworkekér& Vural 2017).
Moreover,such customs and norms are embodiadraditional institutions which, due to their
historical and cultural influence, tend to exercise oversight responsinilitihie governance of
common property resource@viowo et al., 2011)
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5.1.3 Traditional Institutions andManagement ofCommunal Resources

CNFRAGAZ2YIFE AyadAaddziAzya LINBRIFIGS {2dziK ! FNAOI
advent of democratic rule in South Africa in 1994, traditional institutions under the influence of
colonial and apartheid governmentecame instrumeii & 2F WWAYRANBOG NIzt ¢
greater powers and authority over the land and its resources than was historically the case (King
2005; Twine 2005)Traditional authority consequently became vital to the management of
communal resources and hbheen lauded as largely effective in the past despite its shortcomings
(Twine et al., 2003a; Kirkland et al., 2007). However, with the introduction of -pariy
democracy, its unique influence has waned as it shares overlapping and sometimes conflicting
responsibilities with government institutions (Table §Qlaassens, 2015This has been a source

of confusion and has made management of natural resources at the local level less effective and
failed to address increasing pressure on scarce natural ressuand resultant degradation
(Twine et al., 2003a; Kirkland et al., 200F9wever, innovation thrives best in an atmosphere of
effective alliances between core actors. This makes the case for effective collaboration amongst
the key stakeholders, whicls imperative for impactful social innovation (Mulgan et al., 2007).
Moreover,in a countrywide assessment of land degradation, communal areas were classified as
the most degraded in South Africa (Hoffman, 2015). This has been attributibe toiad of 1)

high population densities, 2) high levels of poverty, and 3) communal tenure with ineffective
institutions in these areasSuch complex, muHaceted issues are a core focus of social
innovation in facilitating real empowerment and equitable rural soche@nge (DST, 2012; Hart

et al., 2014).

The constitution of South Africa embraces the significant authority ofelented traditional
leaders, including heritable positions like chiefs and headmen (Eberbach et al., 2015). It also
acknowledges the instition, status and roles of traditional leadership, in consonance with
customary law(Table 5.1)and recognizes the invaluable function of traditional leadership
institutions visa-vis constitutional democracy and rurdévelopment (South African
Government2015). Although traditional leadership was given principal authority in managing
communal resources in the Apartheid era, the current democratic dispensation presents a new
context within which it operates in exercising this role (Eberbach et al., 2015)

5.1.4 GoodGovernance as &remise forCommon Property ResourcesManagement

Common property resources are bound to be eegploited as demand increases in the absence
of effective management mechanisms leading to the phenomenon oftthgedy of the
commons(Hardin, 1968). Generally, biological resources including corqmohresources are
finite and come with subtractive benefits because the more they are exploited by one party the
less there is for other parties (Wade, 1987). Consequently, the conpuol resources are highly
prone to congestion, depletion or degradation (Blomquist & Ostrom, 1985; Hoffman, 2015).
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Although there have been counter arguments which point to people as baitngnal norm
adopting individuals who eventually learn and adgganssen, 2013), there is a general
acknowledgement of the need fosome form of effective management to guarantee the
perpetuity of common pool resources (Millennium Ecosystem Assessment, 2a@Brsson &
Ostrom, 2008 These include natural resourcagh as forests, rangelands and water resources
which enhance rural livelihood&hackleton & Shackleton, 201&)d thus require collective
action for sustainable rural development (Mwakaje et al., 2013). Effective governance represents
one such avenue focollective action.Nonetheless, the prevailing significance of traditional
leadership in the rural landscape is not unique to South Africa but also evident in other places in
Africa and the globeRimRukeh et al., 201Frakash & Joshi, 2015

The termdgood governance A & 2F dzy AGSNEFE OdzNNByoOesx It ¢
comprehensive definition nor delimitation of its sco@H{CHR2016). This permits its use with
flexibility but equally presents difficulty at the operational level as it functions at different
echelons and contexts (e.g. international, national, local, corporate etc.). Moregeed
governance also denotes the $tepossible processes employed in making and implementing
decisions. Such good quality decisioaking processes and consequently good governance have
similar attributes(Puddington 2015;0HCHR2016) Hence, contingent on the context and the
overarchingagenda, good governance principally encompasses accountability and transparency
of processes and institutions, respect for the rule of law, responsiveness, -antgti
partnerships, equitability and inclusiveness, effectiveness and efficiency of the pgebtior,
participatory processes, legitimacy, accessibility to knowledge, political empowerment of people,
sustainability, and attitudes that foster responsibili@QHCHR2016). The greatest challenges to
good governance stem from corruption, violencedapoverty, which together compromise
transparency, security, participation and fundamental freedoaddington 2015; Banerjj

2016). Nonetheless the core attributes of good governance can be condensed OMHECKIR
2016): transparency responsibility ac@untability, participation and responsiveness (to the
needs of the people)
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Table 5.1 Some characteristics of state and traditional institutions and impacts on common
property resource management in South Africa

Indicator

State Institutions (national, provincial and local
government  departments  responsible  fg
conservation and natural resource management

Traditional Institutions

Institutional structure

The Provincial Executive Council (PEC) comp
the chairperson, three deputy chairpersons ang
extra members who manage daily provinc
matters. The 6 additional members inclug
government department levels like agricultu
(SALGA, 2018Jhere is notet a formal structure
to coordinate intergovernmental relation
between the national and provincial executi
(Parliamentary ~ Monitoring  Group, 2018
Municipalities fall under provinces and govern t
local affairs of its community (SALGA, 2018).

study site is under the Mbombela Municipality i
the Mpumalanga Province of South Africa.

Chieftaincies with traditional council comprising the chi
village headmen and additiahcouncillors (Claassens, 2014
The chieftaincy is hereditary but the villageadmen are
appointed.

Tenure

Elected representatives have a five year tenure §
are seldom concerned about issues with lo
term/future effects but rather focused on issue
with immediate returns. Moreover, because thg
have a definite tenure and aranswerable to the
electorate, they tend to be concerned about po
and public opinion. Hence elected representativ
often initiate measures that will please electora
and not necessarily promote sustainab
environmental management (Westley et al., 200

Traditional authorities have an indefinite tenure (Eberbach
al., 2015), and so they do not take public opinion into acco
in most cases. Thus, a traditional leader who is natur
concerned and informed about the environment c
implement measurethat promote sustainable environments
management (Chidumayo & Gumbo, 2010)ithout
necessarily being concerned about public opinion. Conver
a traditional leader whose actions or decisions do 1
demonstrate sound environmental stewardship, willdseh
yield to public concerns.

Guidance
Framework

Elected representatives are guided by tl
Constitution which explicitly states their roles ar
responsibilities (Eberbach et al.,, 2015). T
operation of the associated departments is al
guided by the constitution, legislative framewor|
and policies. fiis helps to limit abuse of power &
well as help the public to hold vote
representatives accountablefor their actions
whether directly or indirectly relating to thg
environment (Westley et al., 2002; Folke et g
2003). This helps to enhance transpacgand trust
in the operations of the elected representativg
(Pretty & Ward, 2001).

Traditional institutions are mainly guided by customary law:
which are fluid and subject to various individual
interpretations (Claassens, 2015). This makes the abuse ol
power common (Shackleton & Shackleton, 2015) and limits
accountability, transparency and trust in the functions of
traditional institutions.

Arbitration of conflict

Elected representatives can be challenged in

Constitutional Court for measures takehat are
detrimental to the sustainable management of th
environment ty affected individuals (Westley et al
2002; Folke et al., 2003). This enhan
inclusivenesg¢Reeves et al., 201®ut comes with
significant resource cost®r the judicial process
(Weeks, 2015).

Traditional leadership can largely be unchallenged in
context of the customary law (Claassens, 2015; Eberbach €
2015). Hence, when the traditional court makes rulings wh
may be detrimental to the sustainable management of t
environment it is very difficult to havéhem reversed by an
affected party in the context of customary law. This lim
inclusiveness.

Central government represents only one actor in the mfiaiteted nature of governance. Hence,

in rural areas there exist other players such as chiefs, headmen, influential peasant farmer
associations, community associations and religious leaders whqkga role (Mowo et al.,
2011). Social innovation in governance is a viable solution for policymakers to stimulate
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A

sustainable development, alleviate inequality, and increase societal welfandkegr & Vural,
2017).

In this study, this muklfaceted natire of governance is conceptualised and modelled around the
operation of a lever and a conventional traffic light along am@magement continuum (Fig. 5.1).

In the operation of a lever there ispavot point as in a seesaw so that as one end descends due
to excess weight, the other end ascends and vice versa. Similarly, the model integrates the
standard colours behind theegulation of vehicular traffic wherebgreenpermits free flow of

traffic; yellow (or amber) signals avarning and red stops traffic Arrows indicate dynamic
interaction.

Exclusivenes
S
& bias

Lack of
transparency,
distrust

Lack of
accountability

-

Inclusiveness Transparency Accountablllty
/participation & trust
& fairness resp0n5|b|I|ty

Traditional Institutions

v

-ve Coope natiimmco

Weak environmental governance

Effective environmental aovernance

Sustainablelevelopment
Cooperation
fulcrum

Healthy
environment

Figure 5.1/ 2Zmanagement cooperatiorcontinuum lever.

The direction and side of the arrows indicate a reciprocal relationgkiyove the fulcrum in
Figureb.1, yellowshows the boundaries of such cooperation. In the South African context
are different state institutions (toglown) tasked with similar natural resource management
responsibilities necessitating an enhandetia state cooperation.
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Traditional institutions have been tasked with roles similar to state institutions wdechands

an enhancednter cooperation between these institutions. The effectiveness of such cooperation
is enhanced by the presence of vital elements such as inclusivégagegss, transparency, trust
and accountabilityPretty & Ward, 2001; Lockwood at, 2010; OBHR, 2016) on the top right
of the fulcrum:

(a) Inclusiveness & patrticipationequal chance of involvement and contribution to decision
making for all partiesfairnesg the contributions of interested parties are valued or respected
without prejudice;

(b) Accountability & responsibilitywhere duty bearers are answerable to all actors and justify
their actions.

(c) Transparency trust T where the decisiormaking process is clear and open to scrutiny with
governance information and performance accessible to all actors.

These factors are considered critical for building a thriving social innovation ecosystem (Davies &
Simon, 2013). Moreeer, these positive elements are not limited to traditional versus elected
government institutions but embrace their engagement with the community as well (Mwakaje

et al., 2013). The absence of these factors breeds negative elements which are the exact
opposites such as exclusiveness, bias, lack of transparency, distrust and lack of accountability. An
enhanced presence of the positive factors helps tilt institutional cooperation towards effective
environmental governance, resulting in a healthy environmeith benefits for sustainable
developmentNevertheless, these positive elements in Figure 5.1 should ideally be coupled with
capacity building imanagement and governan¢€undill et al., 2013; Thondhlana et al., 2015),
amongst people in governance stitures to be effectiveThe colourgreen s used to indicate a
healthy ecosystem facilitating theadvancementof sustainable development (Fig. 5.1).
Conversely, the absence of such elements causes a fracture in cooperation leading to poor
environmental gogrnance which gravitates the scale of cooperation in a negative direction (Fig.
5.1) and compromises the goal of sustainable development (Figs. 5.1 & 5.2). Red is used to
indicate that the biological integrity of the ecosystem services needed for sustainab
development (Shackleton & Shackleton, 2015) has been compromised and isemmein a
healthy state to be able to function at maximum capacity. The fulcryaliswbecause it is the
transformative phase around which the negative and positive sideslve. Similarly, the state
institutions aredeep greerand the traditional institutiorpale greerbecause although both have

a legislated mandate, the state institution has more leverage (Eberbach et al., 2015).

In acknowledgement of the capacity of local institutions to promote sustainable development at
grassroots level, the recent SDGs (Sustainable Development Goals) aim to strengthen local
structures (Goal 15) to promote sustainable management of natural reesyUNDP, 2015). The
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management of communal resources in the péstartheid era introduces new demands inco
governance by traditional and state institutions which necessitate further studies to bring fresh
insights on the dynamics of such cooperatidhis paper addresses this gap with a case study of
how erstwhile powerful traditional institutions, which are now largely relegated to ceremonial
functions (Claassens, 2015), can effectively collaborate with state institutions in managing
humanenvironment interactions. The paper thus contributes to the body of knowledge,
including theory on effective mechanisms for-m@anagement of communal natural resources
between various stakeholder$heMpakeni area which forms part of the former homelands in
rural Souh Africa is a critical case as it epitomises the challenges faced by local institutions in
fulfilling the SDG goal 15. The scale and scope of current environmental challenges in Mpakeni,
has been described as alarming by both the traditional and statiutien in comparison to the
apartheid era. This comes with consequences for in situ and ex situ environmental management,
warranting such a studySocial innovation as a vehicle for effective matfttor governance
frameworks, facilitates the building ofiutual trust, social capital and social cohesion, and lends
great legitimacy to public decision making processes (Davies & Simon, 2013).

The importance of robust institutions backed by effective policy inter alia in the sustainable
governance of commoproperty resources is demonstrated in Figure 5.2. Secmnomic factors

(such as high levels of unemployment and poverty, increased population, and migration) in the
face of climate change, have implications for the sustainable management of naturatagesou
(Fig. 5.2). And when these resources are managed sustainably it helps to enhance rural
livelihoods and quality of liféMowo et al., 2011)Similarly, environmental degradation, such as
excessive deforestation, unsustainable harvesting of woodtasdurces, excessive poaching of
wildlife and poor land use practices, tend to negatively affect the sustainable management of
resources $hackleton & Shackleton, 201%jurthermore, in places where there are multiple
institutions tasked with managing theame resource, emanagement is one sudhnovative
approach to manage critical resourc€Bhondhlanaet al., 2015). In response to such secio
economic and environmental pressures, societies formulate new ideas and adopt measures by
way of innovation to si@guard their livelihoods.
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Figure 5.2Flow diagram of thematic areas of the study

This paper contributes to the discussioneffective cemanagement of common pool resources
0SUBSSY GNIRAGAZ2YI YR adl S pehsation faddddier 2 y &
consequences for rural livelihoods. It investigates how the changing roles of traditional
institutions in the management of natural resources after democratic transition, is affecting
effective comanagement between traditional and statestitutions and how they can be
overcome in the context of social innovatioihalso assesses the nature of participation or power

in decision making at the institutional level (traditional versus state institution) which is novel
vis-a-vis participation and power in CPR governance.
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5.1.5 TheoreticalFramework

The theoretical framework for the study stems from seeawlogical systems theoryvany
environmental and social challenges involve the complex interaction of social and natural
systems (Berkes et al., 2003). A number of studies indicate that current environmental challenges
are not effectively addressed by their prescribed solutiohsisthighlighting the gulf between
contemporary environmental challenges and available capadity (len Berg et al., 2011; Levin

et al.,, 2012). Complex societal problems, such as climate change, food insecurity, and
environmental degradation, are intricdieentangled in value conflicts amongst stakeholders,
and cannot be solved with ona#f solutions (Levin et al., 2012). Such convoluted yet pressing
challenges defy simplistic or straightforward planning responses and hence demand constant
social innovatn to produce the requisite novel approaches for wider systemic transformations
(DST, 2012; Hart et al., 2014). These embrace complementary innovations (such as technological
change within organizational and institutional change), coordinated (amongsiugevels and
sectors) and collaborative frameworks (such as joint partnership by diverse societal stakeholders)
(Levin et al., 2012).

This scenario comes in the face of mounting evidence of the profound impact of hatadad
factors as drivers of emanmental change. Thus, there has been increased demand for creative
forms of crosglisciplinary collaborative approaches to tackle social and environmental issues in
depth (Berkes et al., 2003). This has resulted in a number of concepts with suchtestribu
including socieecological systems (Halliday & Glaser, 2011).

Some of the terms used in the study are explained as follows:

Socieecological systems (Sp®fer to the intricate interaction between human and ecological
elements of a complex systemitiv multi-scale feedbacks and dependencieBhey are
aeyz2yeéevzdzat e NBBYNMBR yivSyria a®radaslvyvaé o{ OKz2f1 =

Adaptive managementunderscores the process of learning by practice and suggests that
resource management policies can be regarded as test cases from which managers can learn
(Berkes et al., 2003). It distinctively lays emphasis on the significance of environmental feedbacks
in steering policy, accompanied by a cycle of tests to shape policy (Berkes et al., 2003).

Institutions are the formal and informal structures which shape human interactions with
normative and cognitive attributes (Berkes et al., 2003).

Local, indigeous and traditional knowledgendicate the unique environmental insight
accumulated not by scientific experts but by lay people who are in close proximity to a resource
and who use and interact with such a resource (Berkes et al.,; 20@i, 2017.
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A livelihood consists of the abilities, material and social assets and actions needed to sustain a
living (Scoones, 1998).

Social innovationis an enhanced remedy to a social problem that is relatively more useful and
successful than prevailing options armd Which the value created principally benefits the society
instead of private individualéhillset al., 2008, p. 36).

5.1.6 StudyArea

5.1.6.1 Mpakeni village

The village of Mpakeni falls under the Mpakeni Tribal Authority which is a cludtrofillages:

Daantjie (where the chief resides), Luphusi, Zwelisha and Mpakeni. It is located in the
Mpumalanga Province (nortbastern South Africa), flanking the neighbouring countries of
Swaziland and Mozambiqud&he Chief of the Mpakeni Tribal Autitgris represented by a
headman in Mpakeni villag&dhe Mpakeni area is found in the Nsikazi District on the sougbt

of the Kruger National Paik Mpumalanga Province, South Africacéintres ongeographical
coordinates 25° 29' 08" South, 31°16' 38t a4 FyR Kl a |y | f1immtzRA Yy I §
encompasses thbithetomushaGame Reserve as well as Bongani Lodge (Hampson2£04),

The area is predominantly populated by people of the siSwati (Swazi) and xiTsonga (Tsonga)
language groups, whicare originally traced to the southern region of the Kruger National Park
(Van Riet et al., 1997). Rainfall is circa 700 mm per annum (Hampsor2@03), with an average

low of 22C and average high of & in temperatures per day (Maplandia, 201%)e Tributaries

of the Makhomane, Luphusi and Nsikazi rivers drain the area and act as water sources (Hampson
et al.,2002. The soils are characteristic of sandy loam soils interspersed with granite outcrops
(Hampson et al.2002. The prevalent flora islassified as sour Lowveld bushveld or Malelane
mountain bushveld whilst part of the area is categorised asiinerable vegetation type Croc

Gorge Granite Mountainland&errar & Lotter, 200)7 It also has an abundance of trees such as
kiaat (Pterocarpus angolensis corkybark acacia Acacia davyi broadleaved erythrina
(Erythrina latissimpg rock figs Ficus glumosa milkwood Mimusops zeyhexi marula
(Sclerocarya birrea scented thorn Acacia niloticy spiny monkey oranges{rychnos spino3a

and Lowveld chestnutSterculia murex(Low & Rebelo, 1996)The Mpakeni Dam is one of the

key landmarks of the area. This 150 million cubic metre live storage capacity dam, is located
downstream on the confluence of the Ngwavuma and Mantambe RiBagurst 2008). The

main purpose of the dam is to store and distribute water to irrigated lands especially the lower
reaches of the Ngwavuma River catchmdBlaCkhurst 2008). It has a perimeter of 132 square

km and area of 36 square km
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5.1.6.2 Population of Mpakeni

At the time of the research, no official census data on the populatiere available (M,

personal communicationuly 3, 2015; T, personal communication, July 5, 2015; F, personal
communication, October 5, 2018jukuka, 200§. To help estimate the population at Mpakeni,
government officials working in the study community were consulted (P, personal
communication, July 30, 2015). Researchers who have conducted research in the Mpumalanga
province were also consulted, coupledthwperusing published research in a comparable area
(Twine et al., 2003b) to arrive at an average of six individuals per houséhbtuisehold is a

basic unit of enumeration used by Statistical Services for Housing and Population Census.

This householdverage was also confirmed during the community mapping process vilgére
households were visited (see Table 2.4). Google Earth was then used to count the homesteads in
Mpakeni. A homestead denotes the residence of a household, consisting of one or ous&sh

and a household is a social and economic unit of production and consumptidypically
exhibiting ceresidency in the same homestead or compound, and having a common catering
arrangement whilst mutually sharing resources (Ellis, 20€€gt, a seath was made on Google
Earth with Mpakeni in Mpumalanga Province of South Africa as the target which was zoomed at
different levels (1km, 500m) to make the homesteads visible and easily countable. A printed
version was then compared and contrasted with tdegital version. Approximately 270
homesteads were counted. A mean of six individuals per homestead was multiplied by the
number of homesteads counted from Google Earth to arrive at a population figure of 1,620
individuals (270 * 6).

5.1.6.3 The Mtheéhomusha Game Reserve
Mthethomusha Game Reserve is 8000ha of previous communal land nestled between the south

western boundary of the Kruger National Park and the Malelane Mountains in 8éith. The
rugged terrain and diverse ecosystems of the reseprevide refuge forLowveld
antelope species likeebra, sable, kudu, nyala ara number of smaller mammal$S#
venues.com, 2019 The presence afamage causing anima(®CA}uch as buffalo, rhinoceros
and elephant coupled with predators like lion and leopard widohectivelyform the big five

tend to deter people from trespassing into the park. At the time of the study, the pride of lions
was about 45 in number (J, pers@h communication 18th March, 2013h addition, there is a
wide diversity of bird species with over 300 record8ayenues.com, 2019Inside the reserve,
there are about 67ock art sitesas well aancient Bushmen (San) paintings, with cultural and
spritual significance. The reserve contailten Age settlementfHampson et al.2002 Sa
venues.com, 201%and graveyards where the local tribes perform burial services, consult with
their ancestors and obtain resources like firewood, thatoluthi (medichal plants) and marula
fruits in summer annuall{P, personal communication 18th March, 2015).
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The reserve, which also hosts the Bongani Mountain Lodge, is the result of an
agreement between thdate Chief Charles Nkosepresenting theMpakeni Zombig Tribal
Authority and the KaNgwane Parks Corporation in 1993. The site was hence puKahtigvane
government management as a game reserve modeled around the concept of close community
involvement in conservation. The locals requested a 2B&6e of thegame reserve incomgN,
personal communication, 26 October, 201Furthermore, 60% of workers in the reserve are
sourced from the neighbouring communities and 40% from the larger society (E, personal
communication 18th March, 2015). Trophy hunters areastonally invited to hunt with the
proceeds credited to the villag&€onsequentlythe community gets additional income in the
form of 12 buffaloes each year with one buffalo valued at about R 15,000 or USD 1,116 (P,
personal ommunication, 28th May, 2025
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Figure 5.3. A satellite view of the study sjtiés relationto some neighbouring communities and
major centres such as NelspruitThe lighter areas are places with high human disturbance and
hence low vegetation coveln addition, Figure 5.5 shows the relative boundary positions of the
Mthethomusha Game Reserwgith the Bongani Mountain Lodge, the Kruger National Park,
Malelane Mountainsand Mpakeni village with its neighbours whiRlate 5A depicts the
topography and vegetation in the Mthethomusha Game Reserve.
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5.2. METHODOLOGY

Qualitative research methodwithin the field of discourse studies witNexus Analysias the
analytical approach (Scollon & Scollon, 2004) are used in this study. Discourse refers to how
language is used in social interaction in producing and maintaining certain identities and power
relations.

5.2.1 NexusAnalysis

The principal focus of nexus analysis is the intricate relationship between discourse and action.
Thus, nexus analysis considers human action instead of language or culture as its unit of analysis.
A robust nexus analysisust embrace the three activities of engaging, navigating and changing
(Fig. 5.%; rather than focus exclusively on one. Engaging the nexus of practice denotes the social
field where humans, discourses and cultural artefacts overlap to produce soca@.actn this
research, the interventions employed to achieve sustainable management of natural resources
at the local level formed the basis of analysis with the goal of highlighting the principal mediated
actions and cycles of discourses.

Engaging
Recognition and identification

Mediated
action

Navigating
Mapping,
circumferencing and J

Changing
Activism and
change

discourse analysis

Figure 5.4. Activities of nexus analysis
Source: Adapted from Scollon & Scollon (2004)

The principal task under thengagement phasmvolved ethnographic engagement at the study

site and gathering of data on the research topic. mhaeigation phasénvolved the processing of

the gathered data, whereas tlehanging phaseeals with the possible policy implications of the
findings of the study for Mpakeni and the larger society. Moreover, nexus analysis gives focus to
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of focusing exclusively on discourse). Given the dynamic and-dissiplinary themes underlying

the study (characterized by policies, context, competing ideologies and power hierarchies), nexus
analysis was deemed to be an appropriate method.

5.2.2 Researh Designand Data Gollection
Data were collected during October 2015 using household interviews, rapid rural appraisals (RRA)

and key informant interviews. The data consisted of biographical information, perceptions of
environmental governance, resourcevalability, trade in natural resource products, and
resolution of disputes related to natural resources. Sagonomic data were gathered using a
semistructured questionnaire in households. For the interviews, 180 heads of household were
randomly sampld from the four zones which constitute Mpakeni village (Fi%) Svith an
average of ten per day. Homesteads from the four village-sadiions were visited and
depending on availability and consent, the household head was interviewed. The homesteads
were numbered and the odd numbers on the left and right were selected. Furthermore, ten key
informants were interviewed by virtue of their unique knowledge of the study topics (USAID,
1996) to gain insighinto themes relating to the objectives of this studypffendix 5.1) using
snowball sampling. These key informants represented various governance structures and
included persons from local, provincial and national levels of government. Household interviews
typically lasted for 460 minutes and key informant terviews for 3@90 minutes. Informed
consent was sought from the interviewee in each case before being interviewed. The anonymity
of key informants was guaranteed by assigning each of them a letter of the alphabet for
identification. Ethics clearance wa®tained from the University of the Witwatersrand non
medical human subjects research committee with certificate number H15/09/05. Furthermore
in this research, qualitative techniques were predominantly employed such asatbe study
approach to investiga the study themes within their real life conteftin, 2014).

Gven the remoteness of the study site and lack of official data pertaining to it, a community map
was produced using participatory mapping techniques to help facilitate future res@aigs).

This involved a field survey of the entire community to map the relative distribution of key socio
economic resources or communal assets. This exercise was complemented with Google Earth
and ArcGIS software to create a community/asset map calépi village.
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Figue 5.6 Community map of Mpakeni village
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