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Executive Summary

Swaziland has experienced the impacts of climate change, which has affected maegafdtaic
sectors. Erratic rainfall patterns have alredmbgun to affectcrop yieldsin recent yearslt is
anticipated t ha twillBewdfected by clidabechargandkeyosaciorthat need to

adapt to climate chandrclude land, agriculture, water, forests and healthe country faces many
capacity and technology constraints in addressingatdinchange challengeghere is low level of
awareness of the threats and opportunities of climate change; limited human resources; low
technological capacity; anthadequateavailability of the financial resources to address climate
adaptation. Technologylays an important role in managing the impacts of climate change and in this
regard, the &chnologyNeedsAssessment (TNAprojectcan play an important role iBwaziland

The TNAhelps identify as well as prioritise climate technolodoeskey sectorén the country

The Ministry of Tourism and Environmental Affairs (MTEA), Department of Meteorology (DOM)
spearheaded the TNA project with the support from the United National Environment Programme and
Denmark Technical University partnershjgfNEP DTU Partnership. The purpose of the TNA
project was to assist Swaziland to identify ardhlysepriority technology needs. Thimrmed the

basis foridentifying and prioritisinga portfolio of environmentally sound technology (EST) projects
and programmes tiacilitate the transfer of, and access to ESTs and Kmow This in turn helpsn

the implementation of Artle 4.5 of the UNFCCC Convention, to which Swaziland is party to
(UNFCCC, 2015).

The TNA process in Swaziland began with extensive stakeholdggemenin 2015 The sector
prioritization process involved brainstorming on country development priorities and discussion of
sectors which are mostulnerable to climate change and likely to affect long term national
developmentlt was decided to pridize water, agriculture and forests and biodiversity sectors for the
TNA process under climate change adaptation. Stakeholders felt that these sectors contribute
significantly to the development priorities of the country andliaedy to be affected adversely by
climate change. It is imperative thdte country build resilience ithese three sectots enable
adapation to climate change impacts and adopting environment friendly and climate compatible
technologies that address stresses @sdhsectors. Technologies that would help in climate change
adaptation for the sectors were listed for all three secfekeholders further prioritised three
technologies per sector, which would undefgaher analysis and be developed into technology
action plansin the water sectortechnologges prioritized were integrated river basin management,
rooftop rainwater harvestinrgnd wetland restoration. For the agriculture sector, livestock and poultry
selective breeding, conservation agriculture amdro and drip irrigationwere prioritised. For the
forestry and biodiversity sectoagroforestry conservation of genetic resources and alien invasive
species management were prioritised. Further toghaitization the TNA process will develop
ConceptNotes for attracting funding to implement selected technologies in priority areas of national
relevance.
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Report |
Technology Needs Assessment Report

Chapter 1 Introduction

1.1Background of TNA project
Technology transfer has been under focus since theSRiomit in 1992, where issues related to
technology transfer were included in Agenda 21 as well as in Articles 4.3, 4.5 and 4.7 of the United
Nations Framework Convention on Climate ChafigFCCC) These were subsequently discussed
in the Conference Of Rties (COP) 1 in Berlin and COP 4 in Buenos Aires with Decision 2/ COP4
requiring GEF to provide funding to developing country Parties to enabletthidentify and submit
to the COP, theiprioritized technology needs particular sectors of their natial economiesvhich
are conducive to addressing climate change and minimizing its adverse effeet3.echnology
Needs Assessmel(iTNA) process originates from the Poznan Strategic Programme on Technology
Transfer established at the Fourteenth Confereidte Parties (COP 14)n 2010, aTNA was
undertaken in Swaziland, however it focused only on mitigation and it was decided that Swaziland
will participate in second phase of TNAhe first phase ofjlobal TNA activitiesconcluded in 2014
and TNA Phasellwas initiated in November 201with 26 countries in Asia, Africa, Latimnd
Central America and Europe invited for participating in this second Phase, including Swéziahd
2015)

The Ministry of Tourism and Environmental Affairs (MTEA), Department of Meteorol@®M)
spearheadetthe Technology Needs Assessment projacdwazilandwith the support from the ited
National Environment Programme and Denmark Technical Univepmtinership(UNEP DTU
Partnership The purpose of thTNA project was to assist Swaziland identify and prioritse
technology needs, which formed the basis for a portfolio of environmentally sound technology (EST)
projects and programmes to facilitatee ttransfer of, and access to ESTs and khow in the
implementation of Article 4.5 of the UNFCCC Conventi@dNFCCC, 2015) Hence TNAs are
central to the work of Parties to the Convention on technology transfer and present an opportunity to
track an evoling need for new equipment, techniques, practical knowledge and skills, which are
necessary to mitigate GHG emissions and/or reduce the vulnerability of sectors and livelihoods to the
adverse impacts of climate change.

The main objectives of thENA project are:
1. To identify and prioritize through countdriven participatory processes, technologies
that can contribute to mitigation and adaptation goals of the participant countries, while
meeting their national sustainable devehemt goals angriorities;

2. To identify barriers hindering the acquisition, deployment, and diffusion of prioritized
technologies; and
3. To develop Technology Action Plans (TAP) specifying activities and enabling

frameworks to overcome the barriers and facilitate thesfieanadoption, and diffusion of
selected technologies in the participant countries.
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Further, the TNA process will develop Concept Notes for attracting funding to implement selected
technologies in priority areas of national relevance.

The TNA Processi Swaziland began with a National Inception Workshop which was held on 24th of
March 2015 at Mountain Inn, Mbabane. The TiAooordinaed by the Department of Meteorology

and consultants for this project were Dvlduduzi Mathunjwa (mitigation) and DrDeepa
Pullanikkatil (adaptation)The @nsultantgparticipated ira methodologyrainingworkshop in Arusha,
Tanzania from 22nd to 24th June 2015. The methodology used for the TNA process includes Multi
Criteria Analysis (MCA) with extensive stakeholdeparticipation at every stagef dhe needs
assessment. Furthermoneethodology training, a stakeholder consultation for prioritization of sectors
was done at Royal Villa, Ezulwini on 13 July 2015. Here stakeholders selected three sectors for
adaptation; namely Water, Agriculture and~orestsand Biodiversity. Furthemore the consultants
developed factsheets for technologies in each sector wieiddigtributed to stakeholders vianeail.

A workshop on prioritizing technologies was held at Simunye Cowltrly from 20th to 21st August

2015 where stakeholders prioritized three technologies per sectothusM@A method. This report
provides information regarding the TNA process and outipu®wazilandfor adaptation to climate
change

1.2 Existing national policies related to technological innovation, adaptation to
climate changeand development priorities

Swaziland has experienced the impacts of climate change, which has affected maegafdtaic
sectors. Erratic rainfall patterns tawalready reduced crop yields in the past,notedin the
Swaziland Annual Vulnerability Assessment and Analysis Re@mvérnment of Swazilan@012).

The Second National Communicatiolidofernment of Swazilan@012)prepared by Department of
Meteorology under the Ministry of Tourism and Environmental Affairs (MTEA) states that a number
of sectors will be affected by climate change in Swaziland including land, agriculture, water, forests
and health, and it also elueidd many capacity and technology constraints that the country faces in
addressing climate change challengestudy by Southern African Regional Universities Assaociation
(SARUA) made mention of sectors including energy, water and industrial processasgilag, land

use change and forestry, waste, health and smanomic sectorghat will be adversely affected by
climate change (Urquhart and Lefisitka, 2014). To respond to these challenges, Swaziland has
taken several steps including developmenpolicies and regulationsnd establishingorganizations

and committees to coordinate efforts dackling climate changeFurthermore, it has also been
implementing projects and programmes on climate change adaptation and mitiguicim,are
geared towards achieving objectives of the UNFCQ&overnment of Swaziland, 2014)

The actions towards managing climate change in Swaziland began in 1992 with the establishment of
the Swaziland Meteorological Services. In the same, y@anzilandparticipated inthe Rio Earth
Summit and becamParty to the UNFCCC. It was a milestone for the country and in 1992, the
Swaziland Environmenfuthority Act was also passed by Parliamepatting in place a parastatal
responsible for environmental mattehs 1994, the country ratified the International Convention on
Biodiversity. The UNFCCC convention as well as the United Nations Convention to Combat

7
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Desertification(UNCCD) were ratified in 1996. The following yea number of major milestones
were achéved with regard to signing of soft laws. The Flora Protection Act was gazetted in 1997 and
the Swaziland Environment Actioilan was also developed that year. The Convention on
International Trade in Endangered Spe¢@d ES)of Wild Flora and Fauna wassoratified in 1997.

The year 199 saw Swaziland talng a major step in planning its development by formulating the
National Development StrategfNDS) and Vision 2022 which articulated a vision of seeing
Swaziland as a developed country in the futlmeyear 2000, the National Environment Policy was
approved and a&ational Greenhouse Gas invery was completed in year 2000. In 2001, The
National Action Programme of the Convention to Combat Desertificatiothengural Water Supply

and Sanitation Séar Policy were approved.

In year 2002,tte National Forest Policyhe Swaziland Biodiversity Strategy and Action Plan and the
Tourism Policy and Strategwand the National Environmental Health Poliggre approvedand the
Environment Management Act was gazetid in the same year, Swaziland prepattes First
National Communicatianin 2003,the Water Actwas gazetted the Mining Policy,the National
Forestry ProgrammeThe Swaziland National Solid Waste Managem8trategyand the Rural
Resettlement Policy wergpproved.ln 2004, the Alien Invasive Strategy Action Pldhe National
Framework on Biosafetywereformulated and in the same year, a National Capacity/A&siéssment
Report on National Capacity NeedsprStraints and Priorities for the Implementation of Climate
Change, Desertification and Biodiversity Conventions was prodlice2D05, an Assessment of the
Status of Access and Benefit Sharing (ABS) of Genetic Resources in Swamildride Integrated
Water Resource ManagemeftvVRM) Plan and Water Efficiency Plan were formulat&tle Kyoto
Protocol was ratified by Swaziland in 2006 and in the same year, Department of Meteorology became
the Designated National Authority (DNA) for Clean Development Mechag@&DM) in the country

In 2010, the MTEA along with DOM established a multi sectoral National Climate Change
Committee (NCCC) comprising of various sectors and members from both Government and non
governmental agencies. The first Technology Needs Assessment {@iN&yazilandwas also done

in 2010, however it focused mostly afimate changeanmitigation issues. In 2012, the National
Development Strategy was reviewdd 2015, Swaziland joined many countries in developing the
Intended Nationally Determined Contributions (INDC),igthwere tobe discussed at theQP 21 in
December 2015. This Esothe year when Swaziland joined 26 other countries in the second phase
of Technology Needs Assessment. The timeline of these major events are pictorially depicted in
Figure 1.

Besides the establishment of the NCCC and DNA, Swaziland has developed a National Climate
Change Policy which is awaiting approval from Parliaméntharmory wi t h  t he country?o
2022 that incorporates environmental sustainability in her quest to achieve sustainable development

and poverty eradication, Bational Climate Change Strategy and Action PAICCSAP) was

developed in 2014The NCCSAPprovidesn f or mati on regarding the coun:
change management. Both these instruments will ensure that climate change is mainstreamed in
national development policies and programmes. Furthermore, the food security and agricultural sector
policies, biodiversity conservation and management policy, natural disaster and emergency policy,
national biofuels strategy and action plan, national energy policy implementation strategy have

8
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included climate change considerations and adaptation and noitiglatiasures have been included in
national action plans. The Technology Needs Assessment (TNA) conducted in 2010 identified
technologies forclimate changemitigation and reported that there were botimitigation and
adaptation measures available to addileskey impacts of Climate ChangeSwaziland However,

since this document was skewed towards mitigation, Swaziland joined Phase Il of TNA process to
conduct another TNA in 2015 and this report is pamA Phase Il At the same time, theNFCCC

has leen supporting Swaziland to participate in some of the UNFCCC programmes such as the
adaptation panel and the Nairobi Framework Programme on adaptation and the Poznan technology
transfer programme.
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Figure 1 Timeline of events for Swaziland with regaréto environment and climate change management
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1.3Vulnerability assessmentsn the country

Swaziland is a middle income landlocked country and has a land area of 17iK363Mgnyatsi and
Mhazo, 2013). It is surrounded by the Republic of South Africathedrepublic of Mozambique.

The land is classified into six physiographic zones: Highveld, Upper Middleveld, Lower Middleveld,
Western Lowveld, Eastern Lowveld and Lubombo Range (Sweet and Khumalo, 1994). The country
has a population of 1.268 million, withpredominant agriculture based economy and 63% of people
live in poverty (WorldBank, 204). The country i€ndowedwith natural beauty and cultural heritage,

and is a popular tourist destinatiorhe broad climatic characterization of Swaziland is sytital

with wet hot summers and cold dry winters (A{8#&ptember) and the country is highly vulnerable as

it lies at the transition of major climatic zones and is prone to a number of-mgdemrological
hazards, with drought being the most common, wigdikely to be exacerbated by climate change.
The country isaffected by climate change and éesmmitted to managing its environment and
economic growth and to address the global challenge of climate change. It is imperative that the
country adaptto the changing climate, build resilience and reduce vulnerability in order to survive
and develop in these circumstances. Swazil andbs
has reported significant increase in temperatures and varying rainfall pattémate@hange is said

to affect many sectors including energy, water, industry, agriculture, forestry, waste management,
health sectors (Urquhart and LeBisitka, 2014). The urgent need for enhancing adaptation is
mentioned in the Second National Comnuation by the Minister of Tourism and Environmental

Af fairs; AnFor Swazil and, adaptation is not an o|
strengthening institutional and human resources for the country to adapt to the impacts of climate
changeo ( GfGwaziland20&2).t

Swaziland has experienced increase in overall temperatures and varying rainfall patterns due to
climate change. The frequency of extreme weather events have also increased in Swaziland (Manyatsi
et al, 2010). Doughts were reported in the years 1983, 1992, 2001, 2007 and 2008, while cyclone
Domonia in 1984 and floods were reported in 2000 (Brown, 2010; Gamedze, 2006; Mahgajsi

2010; Oseni and Masarirambi, 2011). Between years 1961 to 2000, annual meeratimapas
increased by8 °C and rainfall patterns have changed with delayed onset of r@ioge(nment of
Swaziland 2014). It is predicted that in future the country will be faced with overall warming and
drying, with increase in extreme weather evesush as droughts as well as floods (UNDP, 2015).
This has implications for the economy and the people. Furthermore, the country is vulnerable, mainly
due to its undiversified economy, as it is dependent on food imports, have limited land area (being
landlocked geographically) and have a weak private sector (UNCCD Secretariat, 2006). It is
predicted that temperature rise will continue while rainfall patterns will change with extreme
fluctuations, while overall rainfall may remain the sa@eernment of Swaland 2014).

Climate change is also causing extreme weather events such as droughts andidlbedgresents

the natural disasters related to climate change such as droughts, windstorms, hailstorms and floods
that have occurred in the past in Suazil. These have impacts on various sectors and livelihoods.
High temperatures are likely to lead to high evaporation and drying thereby reducing water
availability, thus impactinggriculture,forest plantations and indigenous forests. A drier scenario

11
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may also trigger forest fires. Agriculture will be adversely affected when rainfall patterns are erratic
(Urquhart and LotSisitka, 2014). This will also affect biodiversity and species decline may be
experienced, while warmer temperatures may increageniearne diseases such as malaria. Water
resources may be affected negatively with snowballing impacts on food, availability of water and
health of ecosystems (Government of Swaziland, 2014). Therefore, it is vital that the country must put
in place meages to adapt to this changing climated secure future water supplies

Table 1 Climate Change related disasters in Swaziland from 2001 to 2011.

Hazard Year Number of people affected
Drought 2001 347,000

2007 410000

2008 287634

2009 256283

2010 170000

2011 88511
Strong winds/Windstorms 1984 632500

2005 1,150

2006 6,535

2010 1,000

2011 + 200 families
Hailstorms, thunder and lightning | 2000 No data

2011 + 200 families
Floods 2008 272000

Source: National MultHazard Contingency Plan 202D13(Government of Swazilan@01d).

Droughts in the past were severe (years 1983, 1992, 2001, 2007 and 2008) and in 2007, about 40% of
the population was faced with acute food and watesrtages. Incessant lightning during rainy
seasons, cyclone Domonia in 1984, and torrential rains and floods in 2000 are some of the other
hydrometeorological hazards in recent yeaBoyernment of Swaziland®2012; Manyatsi, 2011).

These aspects contute to increasing vulnerability in Swazilaim various sectors, with the most
apparenbne being agriculture.

The most recent Vulnerability Assessment and Analysis Re@avgrnment of Swaziland®014)

stated that the agriculturagctorperformance, articularly crop production remains highly vulnerable

to the effects of climate variabilitydeavy storms and dry spells affected productivity in this sector,

and hence the country has beemesting in climate smart technologies to improve productivity.
Rainfall patterns have been changing, according to the report, January 2014 experienced dry spells
and February received below average rainfall, while above average rainfall was experienced in March
2014, in the high and middle velé&igure 2 shows how teperatures and rainfall patterns have
changed in the past in Swazilaricemperature patterns have changes, however, rainfall patterns are
not showing a big difference (see figure 2).

12
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Figure 2 Average Monthly temperature and rainfall patterns for Swaziland comparing 19061930 and
19902012
(Source: World Bank.or@014)

Poor cold storage arbstharvestiosses contribute to increased vulnerability in fagrhouseholds.
Mortality rates of livestock has been high in 2014, adiowy to the reportGovernment of Swaziland

2014). It appears that the Lubombo region is more vulnerable as dependenceemphkslment and

social grants is high irthat region when compared to the other regioAsother factor that
exacerbates vulnergiby is lack of paid employmentUnemployment in the country is 29% and is 64%
among the youth aged between 15 toy2drs Migration in search of jobs is also common in the
country, especiallyrural to urban migrationvVulnerability is also high in households where orphan
hood is higher, as the report notes that approximately 19% of children are orphans in Swaziland
(Government of Swazilan®014). According to the Vulnerability Assessment and Analysis Report,
rural howseholds experienced a number of shocks including weather related (drought, irregular rains
and prolonged dry spells), health related (such as illness of family member) and market related (food
price increase and unemploymeimt)all regions. These shockswe an impact on the ability of the
rur al householdds to provide for their food anda
Lubombo regions reporting a higher percentage followed by the Shiselweni region. To cope with the
shocks, householdslyeon low nutrition value and less preferred food and selling of productive assets
which have a negative impact on their food security. Nationallierims of nutrition, the report states

that the prevalence of stunting in Swaziland is 31 % and 1% airterfive children are wasted,
whereas 6% are underweidl@overnment of Swazilan@014) World Bank,estimates that abo68%

of the populatiorof Swazilandive below the national povertine (World Bank, 204). Vulnerability

is driven by poverty andinemployment as well as limited adaptive capactBovernment of
Swaziland 2012).

Sectors that are affected by climate change have been highlighted Natibeal Climate Change
Strategy and Action Plan 202019 Government of Swazilan@013).These includagriculture and
food security, water resources, biodiversity and ecosystems, health and human settlements, which will
need to adapt to climate chang8ogernment of Swaziland2012). As solutions, he document
identifies five strategic focusreas, namely:
1. Integration of climate change adaptive and mitigative measures into the various sectoral
policies and national development planning badgeting
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2. Promotion of development of adaptation and mitigation actions that contribute to
achievementfosustainable devepment and eradication of poverty;
3. Provision of mechanisms for mobilizing and accessing support for technology

development and transfer, capacity building and financial resources from the international
community and other sources;

4, Building awareness and understanding of climate change among various stakeholders
through education, training and public awareness; and

5. Strengthening legal and institutional framework for effective coordination and
implementation of climate change adaptation amtigation actions, programmes and
initiatives.

Swaziland is constrained by a number of challenges to effectively deal with climate change. These
include weak human resource capacity, poor climate data collection and management systems and
framework and low levels of funding for climate change related activities (Urquhart an8ikitka,

2014). There is low level of awareness of the threats and opp@suaft climate change; limited
human resources; low technological capacity; imadequateavailability of the financial resources to
address climate adaptation. There is need for capacity development, training, enhanced and better
resourced research, texogy development and innovation, and mainstreaming climate change into
policy and ensuring implementation through awareness raising and enforcement (Urquhart and Lotz
Sisitka, 2014). Technology plays an important role in managing the impacts of cllmatgecand in

this regard, the TNA project is a necessity for Swazilartie following chapters will provide
information on how the sectors and technologies were chosen for the TNA.

1.4 Sector selection

Sectors and areas most vulnerable to climate chen§evaziland have been listed in kaegtional
documents such as theaCESAP (Government of Swazilan®013). These aragriculture and food
security, water resources, biodiversity and ecosystems, health, human settlement, energy, natural
hazards and prepareshs, climate changaduced migration and conflicts and climate risk
management. The Second National Communication to the UNF@o@efnment of Swaziland

2012) has identified severallnerablesectors including agriculture, forestry, biodiversity, water,
energy, industry and mining and healithese sectors are vulnerable to climate change and need
adaptation measures. Having referred to national documents and research on climate change, in
particular the National Climate Change Strategy and Action Bdéansectors or areas of focus for
climate change adaptation were presented to stakeholders during the sector prioritization workshop
held on 18 of July 2015. These were then prioritised and three sectors selactbé TNA process

for Swaziland.

1.4.1An Overview of Expected Climate Change and its Impacts in Sectors Vulnerable to
Climate Change

I't is now considered O6unequivocal 6 that the glo
globally. Sustainable development in Swazilangigiskto the impacts of climate change, as many
sectors are affected includirgosystemshealth, water, forests, agriculture, economic activities and
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physical infrastructureThis section describes theectors andexplainshow climate change may

impact on the, beginning with the most important onegriculture. The National Development
Strategy and Vision 2022, is the highest l evel
Year 2022, the Kingdom of Swaziland will be in the top 10% of the mediumahuwlevelopment

group of countries founded on sustainable econor
(Government of Swazilanti999). Environmental management and agricultural developheet

been recognised in the document to be kegcimeving this vision. Both are necessary for adapting to

the impacts of climate change, which will affect many sectors including agriculture.

Agriculture sector: The agricultural sectotould be impacted by climate change both directly and
indirectly. Direct impacts from temperature precipitation changes, increased variability in weather and
extreme conditions (heat waves, hail storms, wind storms) will affect the agricultural sector
(Government of Swaziland2012, Government of Swaziland2013). Indiret impacts include
changing cropveed competition dynamics, range changes of pests and pathogeus)desmters

allow increase in pests and decreased biodiversity in natural ecosysternsding to the 2012
Swaziland Annual Vulnerability Assessmentainalysis ReportGovernment of Swazilan@012a),

erratic rainfall affects agriculture, causes declining production and has serious implications for food
security. Climate change in Swaziland is anticipated to lead to overall warming and drying and
frequency of floods and droughts may increase with an increase in their intensities too. Agriculture
will be hard hit, with yields of staple food crops such as maize, sorghum and beans likely to decrease,
thereby threatening national food security (UNDP, 2013).

Agriculture has a direct impact on household vulnerability, which, under projected changes in climate,
is likely to increase in Swaziland (FARNPAN, 2015). The Second National Communication for
Swaziland to UNFCCCGQGovernment of Swaziland2012) states that climate change will affect
production of crops and livestock. Studies have already shown that climate change and variability has
negatively affected livelihoods for most subsistence farm households in the Lowveld through low
agriculturd productivity (Nxumalo, 2012). Up to 40% of such households still rely on food aid
(Manyatsiet al,, 2010). Studies have shown that although awareness about climate change was there,
however, not all households responded by adapting or reducing thevaéggtact and they continue
relying onrain fedagriculture (Shongwet al, 2014). The farmermterviewed in the study who were
adapting to climate change adoptedious copying techniques antkthods including use of drought
tolerant varieties, earlyna late planting, minimum tillage, crop rotation, intercropping, mulching and
irrigation. The studycalled for government support to adopt anticipatory or proactive adaptation
strategiesather than the currently used reactive strateg@esngweet al, 2014). FARNPAN (2015)

notes that a major challenge in climate change adaptation in Swaziland is the lack of empirical climate
and agronomic data which could help in provision of targeted adaptation solutions and policies.
Adaptation to climate change mienclude shifting planting periods, growing of drought tolerant crops,
and raising suitable crops in appropriate regions.

Swaziland produces many agricultugoduds that it exports to neighbouring countries athe

global marketgTable2). Climate clangeaffecting agricultural yieldManyatsi and Singwane, 2013)
is detrimental to the economgf Swazilandas agricultural exports will be affected Although
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Swaziland is a net importer of food, fuel and machinery, nevertheless agriculture eaqgorts
impor t ant for the countryds economy and thet sectol
may be necessary to change planting times to adjust with changing rainfall patterns (Urquhart and
Lotz-Sisitka, 2014)A recent FAO/WFP report states thatended dry periods have affected farming

and maize yields were half of their average levels in the year 2015 and Swaziland continues to import
maize (FAO/WFP, 2015). Solutions for agriculture to adapt to climate change include crop
management adjustmenitscluding crop diversificationuse of improved crop varietieend other
technologies which will be discussed further in the next section
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Table 2 Export of agricultural produce from Swaziland 20072011

Units Export Quantity Export Value, 1000 US$
Produce 2007 2008 2009 2010 2011 2007 2008 2009 2010 2011
Unrefined sugar tonnes| 877,705| 206,869| 197,129| 283,962| 264,841 152,490| 121,829| 103,410/ 133,213| 135,157
Refined sugar tonnes| 24,003| 83,656| 68,472| 56,972 33,012 12,117| 43,922| 39,519 32,138| 20,646
Grapefruit tonnes 15,496 14,184 9,494 13,073 17,478 3,494 12,131 7,143 10,975 15,837
Vegetable produce for animal feed tonnes| 17,473 17,473 17,473 17,473 17,473 6,296 6,296 6,296 6,296 6,296
Oranges tonnes| 31,017| 15,772 14,017 11,968 12,866 3,204| 11,200 9,028 9,127 10,068
Sugar Confectionery tonnes 9,681 8,500 8,500 8,500 8,500 11,502 10,100, 10,100 10,100/ 10,100
Prepared fruit tonnes 1,939 11,201 9,772 9,441 8,232 2,968 16,330 12,892 12,495| 12,066
Bananas tonnes 8,075 6,000 7,000 7,500 7,500 727 550 600 700 700
Chocolateproducts tonnes 7,043 7,043 7,043 7,043 7,043 8,276 356 356 356 356
Prepared foods tonnes 379 379 379 379 6,178 823 823 823 823 36,432
Other sugar products tonnes 5,571 5,571 5,571 5,571 5,571 9,934 9,934 9,934 9,934 9,934
Food Wasté's tonnes 5,527 5,527 5,527 5,527 5,527 1,709 1,709 1,709 1,709 1,709
Pineapples Cand tonnes 897 2,957 3,164 2,809 1,947 1,136 3,947 3,816 3,294 2,566
Beer of Barley tonnes 257 685 1,278 1,084 1,362 394 599 1,163 1,119 1,375
Potatoes Flour tonnes 1,167 1,167 1,167 1,167 1,167 3,535 3,535 3,535 3,535 3,535
Cattle Head 317 1,100 1,100 1,100 1,100 130 140 150 150 150
Pet Food tonnes 834 834 834 834 834 258 258 258 258 258
Chickens 1000 Head 792 792 792 792 792 442 442 442 442 442
Groundnuts Shelled tonnes 745 745 745 745 745 246 246 246 246 246
Hen eggs, in shell tonnes 579 579 579 579 579 552 552 552 552 552

Source: Bod andAgricultural Organization 2015.

1 Sweetened forage and preparations used for animal feed such as wine lees, argol.

2 Fruit pulp prepared in water

3 Beverage made from barley. Both alcoholic and non alcoholic.
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Livestock is important for Swaziland amadaptatiorto climate changean be achieveldy providing

support to traditional breeding through development of pastoral facilities and securement capacities in
grazing areas, increase productivity of livestockdeyelopment of agriculture/livestock integration

and support to village poultry farming.

With respect to arable agricultutechnologies such as drip irrigation, efficient sprinklerajge of
wastewater, water harvesting technologies and other irrigation optimization, and water management
techniqueswill help this sector adapt effectively. Capacity building initiatives sugtiraining in
farming technologies, strengthening of agricultural data collection and expanding micro credit, can go
a long way to help the agricultural sector. Development of early warning systems and developing
flood maps and areas prone to drought wediock disease caisohelp (Government of Swaziland

2013). The NCCSAP recommends mainstreaming climate change into agricultural policy, strategy
and action plans and enhance adoption of sustainable land management pr@ctieesnient of
Swaziland 2013). There is need to enhance agricultural research, technology development, innovation,
strengthen extension services and promote risk management and insGareraent of Swaziland
2013).

Forestry

The forest sector is very significant for Swazdams it provides jobs for 168 % o f Swazil an
work forceandc ont ri but es about 2 6thoughfexporthoktimioelamiti,r vy 6 s 1 ¢
2006). In Swaziland, there are a number of plantations including pine plantations as well as
indigenous forest which satisfy human needs for timber, recreation and provide habitats for wildlife.
According to Swazil ando6s Gaeromend of Svearilandela)ltheCo mmu n
country may be much drier posing potential changes to ecosystems and it is anticipated that the drier
Acaciasavannalis expected to be dominarthe forestry sector ialsoaffected by climate change as

forests are vulnerable to water availi#yp (drought and waterlogging), changes to species
composition especially increase in invasive species, pests and pathogens and decrease in pollinators.
The countryis alreadyfaced with the challenge of spreadimfasivealien specieswhich take over

farming and grazing land and also consumes wit@005, the governmeudeclared invasive species

a national disaster and committed $1.4 milliorthteir eradicationand managemerfSAID, 2007)

Grasslands and Lebombo bushveld thiereforelikely to be affected with loss of their bio climate

area. Higher temperatures will cause higher evaporation and increase in demand for water in forests.
Extended droughtmaylead to reduced forest productivity, land degradation and loss of soil fertility,

as well adorest fires. Drier areas with higher temperatures may be affected by forest fires and result

in smoke haze, pollution, loss of seedlings and biodiversity. Solutions include fire monitoring,
afforestation, providing corridors for migration of species, aeah of invasive alien species and

managing pestsin a drier situation, frequency of forest fires may increase thereby affecting
ecosystem functian Forest fires will also affect biodiversity and contribute to species (BB,

2014) Forestsact as a&arbon sink and therefore havelaar rolein mitigation, butalsohavea role to

play to improve livelihoods which help withdaptation. Forests help humans adapt by providing a

safety net and buffer in times of shock to reduce vulnerability throughsjowof medicinal plants,
mushrooms, wood and other forest products.
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Water

The water sector will also be affected by climate change in many ways. Water quality and availability
will be affectedwith consequenimpacts on water supply, ecosystem seavjdiydropower generation,
human healti{through water borne and hygiene related diseases trighgriohited availability of

clean wateras well agesource depletion for species that need water (like fishé@Ges)ernment of
Malawi, 2012 Ziervogeletal., 2019. Surface flows in rivers and streams are likely to have greater
variation, with lower bas#ows in the dry season, potentially resulting in water shortages for
domestic, industrial and agricultural use. Groundwater reserves, which are ataimgource of
water for many rural communities, may be reduced as a result of increased rainfall intensity and
concomitant increases in surface runoff (UNDP, 2013). The Second National Communication
(Government of Swaziland 201 2) states that runof f changes
namely Usuthu, Mbuluzi and Ngwavuma. Reduced wateailability will affect industrial
productivity, agriculture and householdfue toclimate change (Manyatsi and Singwane, 2013).
Productivity in key industrial processes such as timber, fruits and agriculture related indigsgies
sugar productioninay be affected by climate changeurthermore, extreme weather events is likely

to impact on worker productivity due to indirect imgacin their healthln the agriculture sector,
water availability for irrigation will be reducedt household level access to water is indispensable
for adaptation through benefits of hygiene, sanitation, economic growth through use of water for
agricultue and improved healtiBesides reduced water flow in rivensater availability may be
affecteddue todry spells,and in dry conditions, people may resort to using contaminated water
sources thus triggering disease outbreaks such as cholera.

Table 3 Dams in Swaziland their capacity, use, surface area, date established and source river

No. | Name of Dam Capacity Use Surface Date River
(1000n) area established system
(1000n7)
1 Maguga 332,000 Hydropower| 10,420 2001 Komati
and
irrigation
2 Mnijoli 153,000 Irrigation 14,800 1980 Mbuluzi
3 Sand River 50,330 Irrigation 698 1965 Komati
4 Luphohlo 24,000 Hydropower| 120 1984 Usuthu
5 Hendrick Van| 9,865 Irrigation 145 1969 Usuthu
Eck
6 Sivunga 5,920 Irrigation 120 1972 Usuthu
7 Nyetane 6,780 Irrigation 137 Raised 1992 | Usuthu
8 Hawane 2,750 Irrigation 70 1984 Mbuluzi
9 Lavumisa 345 Irrigation 27 1996 Pongola

Source: FAQ(20153.
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In Swaziland water withdrawal is predominantly for irrigation and construction of dams have
increased water storage capacity in the country for irrigation and hydropower generation. Swaziland
has a number of dams established since 1965 (Table 3) dependiuat Komati, Mbuluzi, Usuthu

and Pongola river systems. With climate change bringing drier scenarios, it is impeyagdece
wastage of water and improve efficiency in order to have continued access to water for irrigation,
hydropower generation ardbmestic useTechnologiedor increasing water use efficien¢guch as

drip irrigation), deploying integrated planning and practices within and between sectors, modelling
water and climate scenarios, recyclingater reuse, rainwater harvesting anditernative supply
sources are all usefih a climate constrained wotl&olutions proposed for the water sector in the
NCCSAP include mainstreaming climate change into water sector policies and plans, enhancing
holistic management through Integrated Wd&esources Management (IWRM) and enhancing risk
management and early warning (Government of Swaziland, 2012).

Biodiversity and Ecosystems

Climate changés expected taffect biodiversity and ecosystems in many ways. Swaziland is home to
many endemic spgs and there are several species of flora and fauna that are under threat of
extinction as indicated in Tab#e Swaziland has about 2,600 species of fltaging social, economic

and cultural value (USAID, 2007BRiotic systems provide food, materialsdamedicines, store and
release fresh water, absorb and detoxify wastes and satisfy human needs for recreation and wilderness.
Biodiversity and ecosystems will be affected by climate chamgkthis would result ispecies loss

which can result in disrumh of natural ecosystems, which provide an array of services that
ultimately support human welleing. According to the Second Nat&@ Communication and
Swaziland National Trust Commissi¢8NTC) (2015) several flora and faunspecies have already
facedextinction(Table4).

Table 4 Endangered and threatened species of fish, amphibians, birds and mammals in Swaziland

Scientific name Common name
Barbuscf. neefi Sidespot barb
Fishes Chiloglanisbifurcus Incomatisuckermouth/rock catle
Astatotilapiabrevis Orange fringed largemouth
Barbusbrevipennis Shortfin barb
Amphibians PyX|cep.haIusid.sr.)ersus |
Hyperoliussemidiscus Yellow-striped reed frog
Gyps coprotheres Cape vulture
Grys carunculata Wattled crane
Anthropoides paradisea Blue crane
Birds Balearica regulorum Crowned crane
Ardeotis kori Kori bustard
Scotopelia pel Pels fishing owl
Buphagus africanus Yellowbilled oxpecker
Hirundo atrocaerulea Blue swallow
Sigmocerodichtensteinii Lichtenstein's hartebeest
Mammals . -
Acinonyxubatus Cheetah

20



gef

Lycaonpictus African wild dog
Dicerosbicornisminor Hook-lipped (black) rhinoceros
Manistemminckii Pangolin

Cercopithecusnitis Samango monkey

Source:Swaziland National Trust Commission, 2015.

The State of Environment Report for Swazila@byernment of Swazilan@012) states that climate
change will adverselyimpact biodiversity and ecosystems with westerly shifting of ecosystem
boundaries and increases in aridity in the eastern parts of the country. Species extimayidres
experienceddue to changed climate and due to lack of corridors for migration fonadgiand

inability of plants to migrate species, and as a result some species with low populations may even get
extinct. Ecosystem services will be affected when there are changes to the ecosystem as a whole.
Ecosystems and, animal and plant species lmaddpt to the changing climate and there is need for
monitoring of species loss to understand how changes in ecosystems are occurring. Adaptation for this
sector can be enhanced through provision of corridors for migration of species, promotion of
ecosystmbased approach to biodiversity conservation, removal of invasive alien species and
promoting ecosystetbhased approach to biodiversity conservation through data collection and
information disseminatiorGovernment of Swazilan@01z).

Health

The healh sector will likewise be impacted by climate change, and health impacts of heat waves and
extreme weather events (floods, droughts) will increase many vector, food anderaediseases.
Predictive models have shown that under different climate chsegy®arios, there would be a net
increase in the geographical range of potential transmission of malaria, dengue fever, yellow fever
and several types of encephalif@ervogelet al,2014; Government of Swaziland, 2012danyatsi

and Singwane (2013ertify undernutrition as an impact of climate chandee to poorfood
production.Government of Swazilan(R012b) states that it is necessary to project health impact of
climate change by analysing future risks and impacts under climate change on pubkic hea
Furthermore, most vulnerable populations and geographical areas need to be identified for targeted
assistance. Other emerging infectious diseases may also increase due to changing weather and climate
patterns (Urquhart and Lo&isitka, 2014). Healthinfrastructure and services need to cope with
increased diseases induced by climate chahgeelp this sector to adapt effectively, it is useful to
establish preventive measures and surveillance systems, improve disease surveillance systems,
improve prepredness and emergency response, develop and implement an early warning system and
promote domestic water treatmesystemgGovernment of Swazilan@012).

Human Settlements

Human settlements will similarly be affected by climate change and variabilipacts of extreme
weather events such as floods can impact negatively on unplanned settlemebts]dings with
poor constructiorrethe most vulnerabléHouses thalack insulationexposes families to discomfort
dueto temperature variationslumansettlements are expected to be affected with climate chiinge
they are positioned in rigkareas for example flood pronareas Construction on flood plains is a
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hazard and with climate chandesquency of floods may increase posing a risk to thoskesethts.

In order to effectively adapt in this sector, interventions such as developing and implementing land
use plans and regulations that take into account climate relatedigigkghly recommended.
Additionally, strengthening and expanding buildingsiyn standards and codes to cover all areas
taking into account climateelated riskswill help reduce vulnerability. thproving settlements of
communities living in climate change risk prone areas and relocating settlements from climate change
high risk pone areaslso will help in this regarGovernment of Swazilan@01d).

Energy

Energy sources and systems are affected by climate change, diretityn di r ect | vy . Swazi
generation capacity is mainly from hydropower and biomass. Both these sources of energy are heavily
reliant on precipitationClimate changaffectsrate of erosion and subsequent siltation ratéesting

dams and river&Enhancing conservation of ecosystems which support energy production and use and
enhancing access and use of clean energy sources and technologies, are adaptation Tieasures.
National Climate Change Strategy and Action Plan suggests enhancing consesf/aimsystems

which support energy production and use and enhancing access to clean energy technologies in the
country Government of Swazilan@013).

On the other hand, the energy sector is also important for climate change mitigation. Energy sector
contributes emissions that cause climate change, espedaéy to transport (vehicles) and
manufacturing activities. With changes in weather including heat waves there is likely to be high
demand for energy for cooling needs and energy infrastructurenotalge able to cope with the
increasing demand. With climate change affecting wateply and hydropower generation will be
adversely affectecEnergy sector has potential for climate change mitigation, however, for adaptation,
energy securityi.e. ensung communitieshave sufficient access to energy serviées)f paramount
importance. Having access to energy and clean sources of energy (less polluting for users) helps
communities become more resilient to climate change through improving their [wvitduahd
reducing their time spent on collecting (say) firewood for their energy needs as well as avoiding
negative health impacts fromdoor air pollution

Climate induced Migration and Conflicts

Climate induced migration and conflicts are said togase with the changing climate. By 2050, it is
estimated that adverse effects associated with global climate change will result in the displacement of
between 50 and 200 million peoplieofn Government of Swazilan®013) Seasonal migration in

times of sarcity like droughts a continuous phenomenoh combination of environmental change,
resources capture and population growth decreases the per capita availability of natural resources,
particularly the poorest that depend on these natural resourcesrioras Both scarcity and
abundance of environmental resources can exacerbate existing tensions and contribute to conflict
between families and communities. Adaptatiomeasures carinclude the development and
implemenéation of a risk management strategy to protect citizens from climate change induced
migration, to enhance the capacity of local institutions to address climate change induced migration
related conflicts through cooperative conflict resolution and management epgstzat take into
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account gender and to expand the understanding and recognition of potential migration issues through
better analysis, better data and better predic{i@osernment of Swazilan@013)

Disaster Risk

Climate change increases disasigk by changing the magnitude and frequency of extreme events. It
also changes average climatic conditions and climate variability, thus affecting underlying risk factors
and it generates new threats which might never have been experienced or dealtthgtihenfion

Both adaptation and disaster risk reduction, poverty reduction and sustainable natural resource
management are essential components of reducing vulnerability to hazards and climate change.
Mainstreaming disaster risk reduction into nationanping processes, enhancing early warning
systems and building resilience in every sector is imperdtive.important to note aboutadeoffs

between adaptation and mitigation, where an adaptation intervention may end up producing more
climate changenducing emissions. An example is the use of air conditioners that help people cope
with heat waves, however if the air conditioners are using unclean sources of energy such as coal
based power, it contributes to more gréeunse gasesnd ultimately further climate changeSome
adaptation measures may havebemefits for mitigation, for example planting trees for income
generationwill help sequester carbo8waziland needs to strengthen national capacity to prepare and
respond to disasterssévernment b Swaziland 2013) and setting up the Disaster Management
Authority in the country is a step in the right directioifable 5 shows the sectors likely to be
impacted by climate change, according to several national documents.

Table 5 Documents that indicate sectors to be affected by climate change

No. | Document Sectors prioritized/affected by climate change

1 National Climate Chang( Agriculture and food security

Strategy and Action Plan (2014 Water resources

2019) Biodiversity andecosystems

Health

Human settlements

Energy

Natural hazards and preparedness

Climate change induced migration and conflicts
Climate risk management

2 Third National Communicatio] Energy

to UNFCCC Government g Water andndustrial Processes
Swaziland, (uder preparation | Agriculture

Land use change and Forestry
Waste

Health

3 Second National Communicatiq¢ Energy

to UNFCCC, Government ¢ Industrial Processes

Swaziland, 2012 Agriculture

Land Use, Land Use Change and Forestry
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First NationalCommunication tq Agriculture
UNFCCC, 2002 Natural resources
Water

Public health
Biodiversity

5 State of Environment Repol Biodiversity

2012 Ecosystems

Forests

Water

Agriculture

Land use and land conditions
Human health

7 Swaziland: A FrameworkFor | Agriculture
National Development Strateq Education

(NDS) Review, 2013 Health
Water & sanitation
8 Strengthening Universit| Energy

Contributions  To Climat¢ Water and Industrial Processes
Compatible Development I Agriculture

Southern  Africa Swaziland| Land use change and Forestry
Country Report, Urquhart an Waste

Lotz-Sisitka, 2014 Health

A comprehensive list of sectors was taken from these docammethipresented to stakeholders for the
sector prioritizationThis is discussed in the nepdragraphs.

1.4.2 Process and results of sector selection

Sector prioritization was done at a workslag" of July 2015 wherethe TNA project was presented
to the stakeholdersStakeholderaundertooka brainstorming session which was facilitated thg
Department of Meteorology where theyioritised threesectors for climate change adaptation and
identified technologiedor inclusion into factsheetsn each sectorThe consultant presented ten
sectors based on review of key national documents imgjutie National Climate Change Strategy
and Action PlanGovernment of Swazilan@013). The ten sectors were

1. Agriculture and food security
2. Forestry
3. Water resources
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Natural hazards and prepdnesghazards such as drought, hail, diseases management)
Climate changénduced migration and conflicts

10. Climate risk management(integration of climate risk into national planning)
(Government of Swaziland, 201L3

4, Biodiversity and ecosystems
5. Health

6. Human settlements

7. Energy

8.

9.

Stakeholders then discussed these sectors in the plenary and prioritized three from the tEndisted.
were prioritized byanswering questiorgiven in table below.

Table 6 Questions asked during brainstorming of sector prioritization

Num. | Questions

1. Is the sector a priority for Swaziland in terms of sustainable development?

2. Is there potential for reducing risks, threats and vulnerabilities with regard to c
change?

3. Does the sector have scope for using clincatapatible technologies?

4, Would addressing climate change in the sector be beneficial for the coeugtiyvould
it create jobs, have social benefits etc.)

5. Would addressing climate change in the sector address needs of vulnerable
genderard culturalappropriateness?

6. Are there technologies that are mature for implementation in Swaziland for that se

7. Does the sector have scope for benefits in economic and environmental areas?

Using these questions, participants were able to come up with phigeéty sectors which have
potential for climate change adaptation: water resources, agriculture and forestry, biodiversity and
ecosystems. Forestry and biodiversiy ecosystems wer separate sectors, however, they were
combined into one sector due to overlaps and prioritised as the third sector for the TNA. The
stakeholdergurther identified some technologies that could help each of the three secictgeee
adaptationFactsheetsvere developed for the identified technolodi@sdiscussion irthe technology
prioritizationworkshop.
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Chapter 2 Institutional arrangement for the TNA and the stakeholder
involvement

Climate change management in Swazildegjan withparticipation atthe Earth Summit in 1992,

when the National Meteorological Service Act of October 1992 established the Department of
Meteorology in 1993 undghe Ministry of Tourism and Environmental AffairSwaziland ratified

the UNFCCC and Kyoto Protol and the Department of Meteorology has the responsibility to
domesticate the convention and treaty and lead climate change activities in the country. The National
Climate Change Committee drives and oversees the climate change agenda in Swaziland. Other
bodies related to environmental management include Ministry of Natural Resources and Energy,
Sectoral Ministries such as those responsible for water and agriculture, Swaziland National Trust
Commission, Swaziland Environment Author{f§EA) and the recefyt established National Disaster
Management Authority. Town Councils, Municipalities, Universities, Reseaettires River Basin
Authorities, development partners and N&avernmental Organizations (NGO), all have a part to
play in mainstreaminglimate ¢ange into their work andeveloping appropriate strategiés.the

TNA processthe Department of Meteorology leathe process and stakeholders from various sectors,
academia and private sector were invitexd contribute to the technology identificaticend
prioritisation The full list of stakeholdeligivolved in the TNAis provided in Annex II.

2.1 National TNA team

A National TNAteamwassetup by the Ministry of Tourism and Environmental Affairs to oversee
implementation of the project. It comprises the TNA Coordinaher National Committee on Climate
Change which includes the Director of Department of Meteorolaggt the Consultants for
Adaptaton and Mitigation Also a TNA Steering Committe@as establishedomprising ofhigh level
officials from Government departments.

The National TNA Team was the main decision making body for the project, and the TNA
Coordinator was responsible for overallerseeing of the project and thationalfocal point. The
National TNA team was composed of a stakeholders (sectoral experts) and adaptation and mitigation
consultants and technical working groups (Figure 2). The TNA coordifetibtated the differen
groups and managithe overall TNA process. The Coordinatdso facilitatedcommunication with

the Working group, NCCC, National Consultants and stakeholder groagsisted in théormation

of networks, and comgition ofinformation, coordinabn and communicatg all project products.

The stakeholders provided inputs to the Tifough selection of sectors and technologies as well as
discussing which technologies are most suited to the country situatghni€al assistance was
provided by UNEHRDTU and Energy Research Centre (ERC). The consulfeuis worked closely

with the TNA Coordinatgr analysed country specific information and information provided by
UNEP/DTU to come up with country specific analysinalysedand synthesised the informati in
accordance with TNA guidebooks provided by UNEP/DTU. The stakeholders were central to the
TNA process as they particigatin discussions foprioritising sectors and technologies, which was
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key to national consultation and inclusive technology ptigation The TNA Help Desk provided
assistance for countries in undertaking the TNA project.

In country Global
TNA Steering Commitee
~ National Committee on Climate Change _ UNEP/DTU
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wltlgatlor/ - = Resources and
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— Outputs

Figure 3 Organization of the national TNA process in Swaziland

2.2 Stakeholder Engagement Process followed the TNA T Overall assassment

Stakeholders were involved in the TNA from the beginning in accordance withathieg provided
in Arusha, Tanzania in June 2015 andccordance witka guidebook provided by UNEP/DTU {®,
2015).The following steps were followed in stakeholdagagement in Swaziland:

1. A list of stakeholders wasompiled during the training in Arusha (June, 2015) and
invitations were sent to all the stakeholders for the inception and sector prioritization
workshogs. The list included representatives from Miniessrand sectors such as water,
biodiversity, agriculture, energyhealth, industry, academia, civil societyand
representatives from municipalities and city councils were also invited.

2. On 13" of July 2015, an inception workshop for TNA was held and at this workshop,
stakeholders prioritised sectofor TNA. The ten sectors that were presented to
stakeholders were deliberated and discussed. Then stakeholders choose three sectors for
which techmlogy factsheets could be developed. They also guided consultants on which
technologies to focus on.

3. Stakeholders were sent factsheets of all technologies suggested for sectors prioritised, via
e-mail before the technology prioritization workshop.

4. Stakeholders prioritised technologies during the technology prioritization workshop held
between 20 and 21 August 2015.
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Based on thesectors prioritized and technologies prioritised as well as information from MCA
exercisethe TNA reportwas prepared

Figure 5 Stakeholders at the workshop for prioritization of technologies
Stakeholder engagememad many benefits in Swazilanduring the TNA The stakeholders pointed

out ongoing projects using technologfes climate change adaptation asaime technologies that did

not work in the country, thukelping the consultants focus on technologies that were suited to the
local context For example it was agreed to exclude flood mapping as it was not a major issue for
Swaziland andrather include technologies such as alien invasive species management. The
stakeholders alsoecommended thénclusion of indigenous knowledge in technolog@doption
Furthermore, the TNA technologies prioritization wasiseful input into thedevelopnent of the
Intended Nationally Determined Contributions (IND@port for Swaziland. All the prioritised
technology needs weraso includedin the INDC documenttherebyaligning the national INDC
processwith the TNA.Images of ongoing projects in agriculture are provided in the photo essays in
Appendix
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Chapter 3 Technologyprioritis ation for Water Resources

Water resourcewas considered very important f8waziland aghey support other sectors such as
agriculture, industry and tourisr@limate change will impact the water sector in many ways. Water
quantity, quality and availability will be affecteand this will adverselyimpact water supply,
ecosystem services, hydropower generation, and lak® of habitatsfor aquatic species (like
fisheries).Human health is also affected through water borne and hygiene related diseases triggered
from limited availability of clean war due toclimate changeTo respoml to climate change,
stakeholders considered adopting technologies that will promote warteservation efficiency,
improved quality andavailability of water Stakeholders listethe technologies to be developed into
factsheets for the TNAndthesewereArtificial groundwater rechargdrainwater harvesting through
rooftops and damsNetlands restoratignSand damsintegrated River Basin ManagemehkiYater
recycling and reusé.eakage Detection in water supply schermpdEfficient water use technologies
(drip irrigation, efficient sprinklers) The factsheetavhich contain detailed information on the
technologies and how they help in climate change adaptatoprovided in Annex I.

3.1Key Climate Change Vulnerabilitiesin Water Sector

Swaziland has a number of rivemsdaunderground aquifers which azarrently being used for its

water supply needs. The combined mean discharge for all the rivers leaving the country?is @44m

4.5 million m¥/annum. Over the yearthe country has been able to store 765,06(pen annum,

which represents 17 percent of the available renewable water resources. This water is stored in major
dams and reservoirs located in different parts of the couBmydrnment of Swazilan@012l). The
Government is engaged in efforts to develop more dam infrastructure to capture available water
resourcesThe water sector is seen as an engine for development which ensures sustainable economic
prosperity anchelps inpoverty eradication in the counttigrough various interventions. This is in

line with the vision of the water sector, whichfigational economic prosperity and social upliftment
through equitable, productive and optimum utilisation of water resources while rgnsuri
environmental sustaia b i IGovergment ¢f Swaziland®009). But, this is one sector that will be
affected by climate changad €enarios have been modelled in the country where annualfrbias

been projected to decrease within a range of 2% to 6% in a normal yeateariigher in dry years.

In addition,demand forSwa zi | and6s av aialeady hlreosbltstrp@ng availablee r
supplyand under stregSeetal and Quibell, 2003) and it is expected thatet will be intermittent
droughts due to lowrecipitaion and floods due tintense rainfall andiigher flows Government of
Swaziland 2009).

According to the Annual Vulnerability Assessment & Analysis Report 2014, access to water is an
important part of household livelihood securitgovernment ofSwaziland 2014).Most people in
Swaziland have access to improved water sources such as piped water and boreholes. Because of the
dry spells and drought in some communities, many face ongoing water challenges. Some boreholes
have dried up and some comntigs continue to use unprotected water sources such as rivers and
manmade dams. This increaséhe risk of waterborne disease&ccording to the Millennium
Development Goals Report 2012, Swaziland is on track with achieving its water supply targets,
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howe\er, several schools still lack access to water and sanit&iove(nment of Swazilan@012i).

With the challenges of climate change, it is imperative that the water sector must adapt to the impacts.
This calls for the need for watepnservationefficient use,andrechargingof water resourcesgnd
ultimately providing benefitsfor sustainable developmenthese were the factors that helped in

listing technologies in this sectofhe technologies that were suggested by stakeholders during the
sector prioritization workshop address each of the needs. For example, need fosaweigris
addressed by sand dams, artificial groundwater storage, water recycling, reuse, rainwatémdharves
and leakage detection technologies. Environmental benefits will accrue with integrated river basin
management and wetlands protectiechnologiesAll thesecanhelp the water sector adapt better to
climate change.

3.2Decision contextand overview oftechnologies in Water sector

Water is a key factor in sociconomicdevelopmenfor Swaziland and the counthas a number of

policies that assist in managing water resources in the coltheyWater Act, No 7 of 2003, provides
guidance regarding water permits, borehole drilling, effluent control and extraction of water for water
supply needs. There are also standards for water quality and effluent dischzeg8waziland

National Water Paty (NWP) sets out the vision, intention and strategy of the Kingdom of Swaziland

on the development and management of water resources. The NWP is based on the concept enshrined
in the National Development Strategy (NDS), whereby the goal is povertgaiadiand economic
prosperity (Government of Swaziland2009). Swaziland also has an Integrated Water Resources
Management and Water Efficiency Plan (2007) which helpsaving from a fragmented approach to

a more inclusive and integrateapproach wherdwuman and ecosystem needs are considered in
managing water resourcée plan led to the piloting of a numberipitiativesincludingthe IWRM
Demonstration project in Swazilantmplemented bythe Swaziland Water andigricultural
Development EnterpriseSS(WADE) (SADC, 2009) Further to this, e Integrated WateResources

Master Plan developed with tlassistance of Global Water Partnership was abjgdeide strategic
guidance todecision/policy makers, water managers and wasers on how best tmanage and
developthe ount ryés water r es oregionadfsamawdrkshi n t he nati on

The National Water Authority governs the overall development and management of water resources
in Swaziland and uses a bottom up approach, as it involvesamddtrge scale wer users and work
together wih Government to guide planning for water resources. There are also River Basin
Authorities established as part of ecosystem approach and decentralized management of water.
Manyatsi and Brown (2009) notedtha Swazi |l anddés five river basins
countries (Mozambique and South Africa)aking the country subject to international agreements

and protocols. e Joint Water Commission established by the Government of Swaziland and the
Repubic of South Africa, the Komati Basin Water Authority established by the Government of
Swaziland and thdrepublic of South Africa, and the Tripartite Commission established by the
Government of Swazilandhe Republic of Mozambique and the Republic of SoAfttica are all

helping in managing these transboundary water resou®eaziland has implemented and is
planning to implement as number of projects prajrammes on reducing vulnerabilities in the water
sectorand thesare listed in Tabl&.

30



&

gef

Table 7 Projects and

rogrammes in water sector

No | Name of | Donor/Partner Description of project

. Project

1 Lower International The objectives of the LUSHIBEF are to reduc
Usuthu Fund for Agriculturall land degradation, biodiversity loss and mitig
Smallholder | Development (IFAD), climate change through the application
Irrigation Global Environment| sustainable land management practices which
Project Facility (GEF) contribute to mitigation of, alsadaptation to
(LUSIP) climate changietheh ReUGB¢Ct
(2003 poverty and sustained improvement in the stan
ongoing) of living of the population of the project arg

through commercialization and intensification
agricul t ur eOnepf@E keydivRids
of this project is development of irrigatiomhich
helps with adaptation.

2 GERSCCF | Ministry of Natural| This project focuses on Incomati, Umbeluzi &
project  on| Resources and Ener¢ Maputo Rivers and incorporates climate risks i
adapting (MNRE) - Department Integrated Water Resources Management (IWR
national and of Water Affairs| Pilot projects on community level adaptatiq
trans (DWA) and including practices that increase infiltratig
boundary UNDP, funded byl rainwater harvesting, risk management, adapts
water GEFSpecial Climatg planning and knowledge generation are some o
resource Change Fund elements.
management
in Swaziland
to  manage
expected
climate
change
(2013 2016)

3 Sustainable | Projects under th( This project helps water resources adapt to clin
Watershed | Aligned Nationall change. The project focuses on groundweg
Management| Action Programme invasive alien spées control, community base€
(Future (NAP) of Swaziland land and rangeland rehabilitation, sustainable
project) for the United Nationg of wetlands and spring protection, restoration

Convention to Combg rehabilitation of natural forests and woodlantts

Desertification also looks atdevelopment of forest environmer
community based eemurism, documentation o
traditional/indigenous knowledge on soil and we
conservation, artificial recharge of ground wa
and national rainfall water harvesting. All these
climate change adaptation techniques.

4 IWRM As partof the PAWD| The project aimed to revitalize and tetsup
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demonstratio| (Partnership fol management rules for the Mvutjini earth dam
n projects African Water| KaLanga. As a result of the project the earth ¢
Development) was fenced and trees cleared, animal drink
program, the troughs built, boreholes were installed,
Swaziland Country organized gardening scheme was created
Water Partnershij sanitary facilitieswere built. The local communit
embarked on alwas also given training and education &
IWRM demonstratior] involvement of stakeholders from governmer
project to test how bodies, NGOs and local dwellers was waes
IWRM principles| throughcommunity meetings (Van Koppest al,
could actually beg 2009)
applied on the ground
5 Clean the MossFoundation This project has been ongoing since 2010
rivers project diverts river water into wash stations for womern
villages where previously they used to wash clot
in the river bed. The project has advantages
providing women with dignified and clean acce
to water and a washing facility as well as |
environmental benefits as washing is no lon
done in the river bed and waste water from w
stations are filtered through a filtration systs
before being discharged into nature. The &
surrounding the wsh stations are planted with tre
that provideshade to the women (see photo eg
on this projedt
6 Rainwater Several organization Rainwater harvesting from rooftops of househg
harvesting such as UNICEF| and institutions such as schools to augment w

Palm Foundation

supply. Rainwater harvesting helps househ
adapt to climate change primarily throu
diversification of household water supply a
increased resilience to water quality degradat
Harvesting rainwater éips reduce the pressure
surface and groundwater resources by decrez
household demand. With climate change affec
rainfall patterns, storage of rainwater can prov
shortterm security against periods of low rainf
and the failure or degradem of other watef
supplies. Water scarcity impacts of hinder
economic development and affecting human he
and weltbeing, can be reduced using t
technology

32



gef

In addition to the listed projects in Table 8, there are several water supply gatiarriprojects that

have been on going in the country. These projects have identified that public participation,
participatory approaches, local level infrastructural development, targeting vulnerable groups, being
gender sensitive, enhancing communigdership, transparency in financing, improving coordination
amongst supporting agencies and sharing knowledge are some of the success factors. These are good
principles that will help in improving the water sector and also helping with climate change
manag@ment. The NCCSARecommends prioritizing the implemenation of Integrated Water
Resources Management (IWRM) and enhancing risk management and early veysiamgs,in

addition to mainstreaming climate change into sectoral policies and fuarthe water sectar
Protecting catchment areas, promoting groundwater recharge, rainwater harvesting, recycling and
reuse and water saving technologies are suggestedNCBSAP Government of Swaziland, 2014).

3.3 Adaptation Technology Options for Water Sector and their main Adaptation
beneits
There are a number of technologies that can help the water sector adapt effectively to climate change.
These are listed irable below and further details anmpided in factsheets in AnnéxSome images
of existing projects are provided in photo essayShapter 6

Table 8 Water sector technology options for Swaziland and how they help in climate change adaptation

No. | Technologies| Adaptation benefit

1 Atrtificial With climate change, water stress is expected and recharging groun
groundwater | aquifers helps ensure water demand is met during dry seasons and
recharge ecosystem restoratiolt.also aids in conservation and storage of excess su

water for future requirements and helps improve the quality of exi
groundwater through dilution. In Swaziland demand for water lbdsto
drilling of boreholes to tap groundwater and it wagoréed by stakeholdel
that n many areas, especially ithe Lowveld boreholes have dried u
indicative of the need for replenishing growater through this technology.

2 Rainwater Rainwater harvesting helpsouseholds to adapt to climate changeoubgh
harvesting diversification of household water supply and increasing resilience to
through quality degradation. Harvesting rainwater from rooftops is simple
rooftops and inexpensive technology that helps reduce pressure on surfdggamdwatel
dams resources by decreasing household demand. With climate change af

rainfall patterns, storage of rainwater can provide steonh security agains
periods of low rainfall and the failure or degradation of other water supplie

3 Wetland Wetland restoration involves planting of wetland plants and providing fer
restoration around wetlansito protect themWith climate change, frequency ektreme

weather events such as floods will increase. Wetland rehabilitation
restoration helps maintain its ecological functions of flood control
biodiversity maintenance. Restoration of wetlands helps build ecos)
resilience as well as resilience of hams through hazard mitigation a
biodiversity and micreclimate preservation.
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4 Sand dams

Sand damsre steel reinforced concrete walls built across a seasonal
riverbed. It collects river sand and forms an underground reservoir whic
be used ¥ community through pipes from an infiltration gallery. Thee a
cost effective way of harvesting rainwater and providing communities w
clean, local and reliable source of water, especially during dry peiSaohsl
damsstore water below ground asdpply water year round in a clean man
as contamination, evaporation and parasite infestation is minimized. The
help communities access water during dry spells and the dam pre
environmental benefits of replenishing groundwater well asallowing
vegetation to thrive along river banks.

5 Integrated
River Basin
Management
(IRBM)

IRBM is the process of coordinating conservation, management
development of water, land and related resources across sectors within

river basin, in ordeto maximise the economic and social benefits derived 1
water resources. Since most of S
need for river basin level management which allows for regional integr
and uses an ecosystems approach. Climaegehcuts aoss many sectors ar
water supply directly and indirectly affects sectors such as agriculture, ind
tourism and socieconomic sectors, hence in managing water reso
integrated approach of IRBM is useful.

6 Water
recycling and
reuse

Climate change will create stress for wateencewater recycling and reus
will be a good way of meeting demands as well as utilising resourceg
sustainable manner. Water reclamation and reoggoyssame technologies ¢
conventional wastewater treatment. Recycling and reuse of water helps
aguatic ecosystems by decreasing the diversion of freshwater, as w
reducing the quantity of nutrients and other toxic contaminants ent
waterways.

7 Leakage
Detection

Controlling water leakage using water meters, acoustic detectors, ch¢
marking etc. helps prevent loss in water supply and conserve water resou
the wake of climate chandgaduceal stressesThis technology controls loss

water through leaks and reduces need for maintenance of water s
through early detectiorlJsing this technology is a way of conserving wé
resources which is essential due to presstaasé by climate change.

Source: Climatetechwiki, 2018NDP,2016

As indicated in Tabl8, thetechnologiedisted abovéhave adaptation benefits and were suggested by

stakeholders as they felt these technologies were mature for Swazilamg@ddreceiveexpert as
well as politicalsupport since they contribute to efficient use, water saving @nodide multiple

benefits (social, economic and environmental). These were developed into factsheets and further

prioritised during the technology prioritization workshop.

3.4 Criteria and process oftechnology prioriti sation
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Technology prioritization was done at a workshop held betwee1 Z0ugust 2015 where criteria for
prioritizing technologies was developed by stakeholders and multi criteria analysis was used to
prioritize technologies. The stefor undertaking the MC#ollowed bystakeholdersvasasfollows:

1. Identify the options. This is list of technologies for the sectahich were provided to
stakeholders and information presented in the forfaciheets.

2. Identify the criteria . Stakeholders chose various criteria for each sector. For instance, for the
water sector they choseater efficiency capital costsjob creation maturity, environmental
sustainability social acceptabilityand gender equity These were chosen after defié@ons
and discussions of what were most important for the country in terms of achieving their
development goals as well as improving resilience to climate chvager efficiency was
chosen as a criteria because with climate change southern Africpeistexk to face water
stress and therefore efficient use of water is neetiedanologies which had high capital
costs were not preferred, while technologies that created jobs, were environmentally
sustainable andocially acceptable were preferrddaturity was a criteria used because
technologies which were already mature for use in Swaziland were preferred due to ease of
implementation. Environmental sustainability was anosedgctectriteria due to the fact that
all technologies chosen should be ermwinent friendly and not cause pollutioAlso
stakeholders took into account that adaptatahnologies ought noésult in increased GHG
emissions which would need mitigation efforts. Furthermore, they felt technologies which
were accepted socially anticaved no gender bias were preferred.

3. Weighting. Assign weights for each of the criteria to reflect their relative importance to the
decision Stakeholders weighed their criteria according to importance by allocating
percentages to each criteria. For eplamin the water sector, high weightage (30%) was
given to environmental sustainability and water efficiency (20%). This was chosen by
stakeholders in a participatory manner by debating the importance of the criteria.

4. Overall value calculation. Combiningthe weights and scores for each of the options to
derive and overall valudhis was done by the consultant after entering the values of ranks
and weightages into tHexcel based/CA tool.

5. Examination of the results The results were presented to thenply and discussed.

An important feature ofulti Criteria Analysis MCA) is its ability to use the expert judgment of the
stakeholders e.g. withithe setting ofa sectoral working group in TNA. This includes establishing
targets and criteria, estimating relative importanteeights and in judging the contribution of each
technology to each performance criterion. The stakeholders arrived at a collective danision
prioritized three technologies per sector. The MERXcel based tool provided by NEP DTU
Partnershipvas used for the MCA exercise.
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Figure 6 Working group participants prioritization and ranking technologies
3.5Results of tehnology prioriti sation

Stakeholdergonducteda technology prioritization session where they selected three technologies per
sector for climate change adaptation. For the water sector the criteria for ranking technologies were
water efficiency, capital costs, job creation, maturity, environmentalaisasility, social
acceptability and gender equity.

Rationale for criteria selection

Water efficiency was chosen as a criteria because stakeholders felt that with changing climate putting
stress on water resources, technologies chosen should encourage efficient use of water. Overhead
sprinklersresult in a lot of water wastage due to evapation and wind dispersal, whereas a
technology like drip irrigation has high water efficiencgapital costsvas chosen as a criterdad

projects with high capital costs were not preferred. This is due to difficulty in sourcing for finance and
also in yp scaling.Job creatiorwas a criteria which stakeholders felt was important as technologies
that created jobs would boost the economy and address the unemployment issue in the country.
Maturity of the technology was important as some technologies mayerummmercialised and thus

have investment rislfor Swaziland. Environmental sustainabilityvas another criteria which
stakeholders felt was important as adaptation requires not only addressing human needs but also
ensuring environmental resilience is immped. Social acceptability was needed as many technologies
have failedas they werenot socially acceptableGender equitywas also a criteria because
technologies should be friendly for use to both genders to be widely acceptable.

Highest weight was praded for environmental sustainability (30%), followed by water efficiency

(20%) and capital costs and job creation were given equal weight (15%). Stakeholders then ranked
each of the technologies based on each of these criteria. The wesghtedwere comparedand
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three technologies were chosen which had highest scores. The rankings and weightages for each

sector during the technology priordtion process are provided iafle9.

Table 9 Technology rankings for Water sector

Option/Criterion Water | Capit | Job Maturi | Environme | Social Gend
efficien | al creati |ty ntal acceptabil| er
cy costs | on sustainabili | ity equit

ty y

Units Rank Rank | Rank | Rank | Rank Rank Rank
1-5 1-5 1-5 1-5 1-5 1-5 1-5

Preferred value High Low | High | High High High High

Weights 20% 15% | 15% | 5% 30% 10% 5%

Artificial groundwater| 5 3 3 2 5 4 5

recharge

Integrated  River Basil 5 4 4 4 5 5 5

Management

Leakage Detection 5 5 3 2 5 3 3

Rooftop Rainwatel 4 2 1 5 5 5 5

Harvesting

Sand dams 5 5 4 2 4 4 5

Water recyclingand reuse | 5 5 4 2 4 1 1

Wetland restoration 5 4 3 4 5 4 5

Water efficient technologies 5 5 3.5 2 5 4.5 5

Long distance water transfe 4 5 3 15 3.5 3.5 1

Earth dam lining 3.5 5 4 2.5 3.5 3 1.5

It is to be noted that HAEanghddamahcei wgbdbemwet ea

that were brought up at the technology prioritization workshop by stakeholders. These did not have
factsheets and were not part of the list developed during the sector prioritization list, when

technologies to beaveloped into factsheets were itemised. Thiestalders who haduggested these
technologies explagd to the participants, theey aspects of the technologyowever, both these
technologies scored low in final weighted scores, héneas agreed by theorkshop participants

that were notto be developed into factsheet$he Tablel10 provides final weighted scores and
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technologies prioritized. Integrated River Basin Management got the highest score followed by
artificial ground water storage and wetlaegtoration technologies.

Table 10 Prioritized technologies for water sector and weighted scores

Rank Option Weighted Scoréo
1 Integrated River Basin Management 87.3
2 Artificial groundwater recharge 83.2
3 Wetland restoration 78.6
4 Water efficient technologies 77.0
5 Leakage Detection 67.5
6 Rooftop Rainwater Harvesting 65.0
7 Sand dams 47.0
8 Water recycling and reuse 45.7
9 Long distance water transfer 16.3
10 Earth dam lining 12.1

The technologies thaicored the highest are technologies that Swaziland needs in order to assist the
water sector to adapt effectively to climate change. Stakeholders notedadtvadgater maps have

not been created for Swaziland due to lack of adequateHiatever they statedthat in many areas

of the country,drying of boreholes and lowering of water tables have been experienced. Hence
prioritizing groundwater recharge will be beneficial for the counifijze three top prioritised
technologies would be developed into tedlogy action plans with further stakeholder engagement at

a later stagen the TNA projectThey are Integrated River Basin Management, Atrtificial groundwater
recharge and Wetland restoration. They are explained in detail in the factsheets pi&Biéd.
provides tools for managingiver basins In Swaziland, there areseveral rivers which are
trandoundary in nature and can benefit from this technologyng an eosystemspproach in river

basin managemeganhelp in improving environmental healfthrough providing adequate water for
ecosystem functions and conserving vegetation aeckly biodiversity and habitatsThe second
technology prioritised, réficial groundwater rechargenelps improve water supply which in turn

helps improve health arfiygiene as well as opportunities for generating income through using the
water for irrigation and industrylhere is opportunity to do groundwater recharge in Swaziland at
various scales. The geology of the country and terrain makes it a suitable teghoalsg.For the
Swazi context, wetl and restoration is highly
event the reed dance requires reeds extracted from wetlands. Besides its cultural significance,
restoring wetlandallows it to continue itecological functions such as flood control and habitats for
biodiversity. Medicinal plants extracted from wetlands can help in improving health. Micro climate
around wetlands and its aesthetic qualities havaaaism potential and can have healing e§dor
humans. Opportunities for income generation through sale of products derived from wetlands such as
reeds used for thatching and basket weaving. In Swaziland there are several wetlands and if properly
utilized can provide socieconomic benefits asel as environmental benefits.
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Chapter 4 Technology prioritisation for Agriculture Sector

Agriculture isthemai nst ay f or Swazilandbs e Gmssdomestiand co
Product GDP) of the country (Food and Agricultural Organization, 2015). Given that the agricultural

sector is highly vulnerable to weather related production shocks, it is imperative that the sector adapts
effectively to climate change. In this regaadlaptationtecinologies are important and this chapter

will focus on the technology prioritization for the agriculture sector.

4.1Key Climate Change Vulnerabilities in Agriculture Sector
Swaziland is prone to hydimmeteorologicatlisasters, with drought being most commaeocording to
Manyatsi and Mhazo (2014)Downscaled global climate change models (GCMs) ipted
temperature rise of 1 th5 oC across Swaziland for the years 2000 and 2050, and a reduction of up to
200mm in annual rainfall over much of the country (Matsiet al.,2012).The high rate of poverty
and large number of subsistence farmers that depend on rain fed agriculture, compromises their ability
to adapt to climate chang&. h e E| Ni Ro weather phenomenon has
rainfall levels and Swaziland experienced this in year 2015, when poor crop production was
experiencedin 2014/15 a prolonged dry spell between January and March had a severe impact on
yields and it reducegroductionby 31% (Food and Agricultural Organization, 201%Yith climate
change, extreme weather events, dry spells, higher temperatures and climate induced risks such as
increased pests and higher evaporation will all affect agriculiwestock included. Swaziland has
reported 25.6% under five years stuntingeravhich is indicative of poor nutritiothe Times of
Swaziland (14 August 2015) noted that due to poor harvesting practices, Swazi farmers lost about
E41.2million (equivalent to $3.1million) or 16,000 tonnes of méMaziya, 2015) Swaziland needs
to improve the capacity oftd small scale farmergarticularly in the light of climate change.
Therefore, technologies such as irrigation and improved land managareeitial for the sector to
effectively adapt and ensure food security in the coumtnisis discussed in further detail below.

4.2 Decision contextand overview of existing technologies in Agricultural sector
Swaziland has been implementing projects that help the agricultural sector adapt to climate change
and this includes conservation agrtone which was introduced in 2002 ke Ministry of
Agriculture with support from Food and Agricultural Organization and the Cooperation of the
Development of Emerging Countries (COSPE). Drought tolerant varieties have been introduced
through the Harmonéxl Seed Security Project (HASSP) and it is estimated that 50% of farmers in
Swaziland use recycled seeds, which are cheaper than hybrids and have bettarvpsthg
gualities (Manyatsi and Mhazo, 2014)aize yields on SNL are very low and are headgpendent
on rainfall. Maize being the staple crop, is wideljtivatedin Swaziland. The average yield of maize
varies depending on the area with highest yields obtained in the Highveld andMitudtveld
(MOA, 2013). The mie yield on Swazi Nationdland (SNL) which is communal land wheran
fed farming is practised mostly, is 4.42 tonnes per hectBtan{ini and Masuku, 2011). Maize
farmingon Swazi Nation Land is mainfgr subsistencevith little intention for commercial purposes.

Irrigation is used by commercial farmers such as the sugarcane estates, however the small scale
farmers reported lack of access to water and high costs to be some of the baraeksdbadopton
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of this technology. Introduction of new crop varietiesé been done in the Rural Development Areas

to improve dversity and improve production, and theselliide baby vegetablés cassava,rish
potatoes, sorghum, fruit trees, mushrooms, beans and cotton. Use of animal dung as manure and
agroforestry are somef the practices also being done in the countgwever,unreliable rainfall
patterns, persistent droughts and pests and diseases have all affected agriculture in Swaziland.

There are a number of efforts taking place in

productivity in the agriculture sector. These
government and development partners as well
listed in Table below.

Table 11 Agricultural projects in Swaziland

the country to address foaitysaod enhance
include projects and programmes supported by
as those done by civil society and othisraglaye

No.

Name of Project

Donor/Partner

Description of project

1

Food Security in
a Changing
Environment
(20092012)

European Commis
and Vusumnotfo Ltd.

Sio

This project focuses on environmen
education andraining. It includes element
of sustainable gardening practices throug
programming response refined for further r
out. It contributes to poverty reduction

Swaziland, through sustainable food secu
at family level Target egions were Norther
Hhohho Tinkhundla 6 communities within
Mayiwane, Etimphisini, and Entfonjel
Tinkhundla.

Harmonised See
Security Project
(HASSP)

(ongoing)

Supported
FARNPAN

by,

The Harmonised Seed Security Proj
(HaSSP) is a FANRPAN project that seekg
addres seed security in the SADC region
aligning country protocols in order {
increase availability of and access to qua
affordable seed for smallholder farmefsie
project aims to ricrease production ar
uptake of drought and heat tolerant seedsg
use by those at riskFurthermore, it alsg
helps dign seed variety release policjg
phytosanitary policiesand seed certificatior]
policies It also helps tsengthen capacity g
government, civil service and other k
stakeholdersas well as tengthen seag
certification facilities

Swaziland
Smallholder

Supported by Europesg

Commission

and

The project helps develop land for irrigati
and then assists smallholders, who pool t

4 Baby vegetables arelfy ripe miniature vegetables which have same nuiritas normal vegetables, but take less time to
mature, hence in one cropping season multiple harvests are possible
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Irrigation Project| implemented by GRM land, to become effective farmin
(SHIP) (2009 | International enterprises
2012)

4 Smallholder UNDP, IFAD and FAO| The Project aims at improving the incom
Agricultural with  support from a n d food secur ity
Development European Union disadvantaged smallholder familie
Project (SADP) particularly women on Swazi Nation Lar
(20072011) (SNL). Includes intervention on agricultur

productivity, irrigation and livestoc
management.

5 Mitig ation of | International Relief anq The project provides interventions that aid
negative impacty Development climate change adaptation in agriculture 4
of climate changg water with outcomes of improved foc
in Swaziland security, sanitatiorand hygiene. They hay
(20122015) targeted 15 TinkhundlasActivities such as

conservation agriculture, horticulture, fo
preservation and trainings on water g
sanitation are part of this project.

6 Komati Gowvernment off This project helped smallholder farmers by
Downstream Swaziland anq irrigation infrastructure, intensify productid
Development implemented by and link with markets.

Project (KDDP)| Swaziland Komat
(20032006) Projects Enterprise

7 Sustainable Projects  under th({ Although not specifically aiming at climati
Livelihoods, Aligned National Action| change adaptation, the activities in t
Poverty Programme (NAP) o] prgect help communities adapt. The proj¢
Alleviation and| Swaziland for the Unite¢ promoted indigenoushickens agroforestry
Alternaive Nations Convention t( and nurseries, mushrooms, Heeeping,
Livelihoods Combat Desertification | flexi-biogas systems and home garde
(Future project) infield water harvesting technologies, gd

production and notimber forest products.

8 Organic Farming COSPE COSPE considers organic agriculture as
(Ongoing) of the technologies that can truly adapt 4

mitigate climate change. The project
implemented in the Lubombo region a
target small to middle scale farme
Processing and maating of organic produc
is also part of this project.

5Thinkhundla is a tradition@dministrative subdivision smaller tha district but larger than ehiefdom The country has

55 Tinkhundland 385 Chiefdoms.
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In Addition, Ministry of Agriculture is undertaking many activities such as provision of extension
services to farmers, agrofetey, conservation agriculture, fodder conservatind equipping farers
with tractors and irrigation facilities.

4.3 Adaptation Technology Options for Agriculture Sector and their main
Adaptation benefits
There are many adaptation options in agriculturetoseranging from irrigation to modern
biotechnologyand tese are praded in table belowTable 12 providesa brief description and
adaptation benefits of the technologies. However, detailed information for prioritised technologies are

provided in the factsheets in annex 1.

Table 12 Adaptation technology options for agriculture sector

No.

Technology

Brief description

Adaptation benefit

1

Conservation
agriculture

Conservation agriculture i
a form of farming wherg
minimum soil disturbance
maintaining a permane
soil cover throughetention
of crop residues an
growing cover crops, Cro
rotations and application ¢
integrated pest manageme
strategies help in makin
farming sustainable.

This technology helps increase ability
soil to store or sequester carbon, enrich
soil, improve soil surface stabilizatio
reduce leaching of nutrients, decrea
evaporation, improve water retentio
increase yield and reduce need for trac
to pass on field thereby reducing need
fossil fuels.Conservation agriculture is n
widely pradised in Swaziland, althoug
some projects do exist. There is scope
small holders and subsistence farmers
adopt this technology. This technology w
be replacing conventional tite farming
which is mostly rairfed.

Crop
diversification

Crop dversification is
addition of new crops in
farm aimed at enhancin
crop productivity,
improving quality, health
and nutritional value an
helping with improving
crop resilience to diseaseg
pess and environmenta
stresses.

Having diversified crops on darm will
increase income on small farm holdings &
farmers will be able to withstand prig
fluctuatiors. Some plants which are droug
tolerant when grown with normal crops, W
assist the farmer to mitigate the effects
increasing  climate  variability This
technology also helps in improving fodd
for livestock and depending on the types
crops, decrease pests, diseases and

problems. This technology will be replacin
normal monecropping that is practised [
most farmers in Swaziland. The advant:
in using crop diversification will be t
reduce their risk when rainfall patter
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change.

w

Greenhouse
farming

Farming in greenhous
structurs and allowing
crops to grow in g
controled environment
protects crops from pest
Greenhouses ar
constructed with variou
materials including glass
plastic sheetsand insect
proof nets that provide
insulation and aeration ar|
captue condensate wate
from plastic coves.

Farming in greenhoes helps improve
yields and reduce risks. Greenhouses al
for increasing planting season, providi
better yields, longer season of product
and crops that are more resilient to
environmental and market risks.

This technology is not widely practised
Swaziland andtould replace normal tillage
farming whichis vulnerableto climate and
weather fluctuations.

Hydroponics

Hydroponics/soilless
culture is a technology thg
can contribute to thy
preservation of ater
resource and thus to foog
security. Using this
technology one can contr
the crop growing
environment and avoi
uncertainties in the wate
and nutrient status of th
soil.

The technology allows for growth of cro
in neutral medium (such as water)in
controlled conditions thereby increasi
yields and being less vulnerable to clim
change impactslhe technology contribute
to climate change adaptation by improvi
crop productivity thereby aiding i
increasing food security and reduci
pressureon water resources through wa
saving.

This technology has been piloted in t
country but is at very low scale. It is «
improvement to normal rainfed farming a
aguaculture as it combines both the
methods to provide increased vyields &
reducing rgks.

Livestock and
poultry
selective
breeding

Selective breeding is
technology that aims t
improve the value o
animal genetic diversity
This technology can b
applied to all types o
livestock, including cattle
sheep, goats, pigs ai
chickens.

Selective breeding of livestock and poult
helps improve animal genetic diversi
productivity of species, health and welfz
of animals. The livestock and poult
produced through this method will
sturdier and can withstand shocks such
prolonged dy spells, extreme temperaturé
pests and diseases

Micro
irrigation

Micro irrigation systems
include drip irrigation
which target roots of fielg
crops, and sprinklers, whig

With climate change, rainfall patterns w
vary and dry spells are expected. |
agriculture to adapt tahese conditions
irrigation is important. Drip irrigation an
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are pressurized irrigatio
systems that use movir
platforms or devices t
simulate natural rainfall
Water efficiency  for
sprinklers is 5670%, while
for drip irrigation it is up to
90% and can also be us
in greenhouses, nurserie
orchards and plants i
containers. Both systen
can be gravity fed o
pressurized.

sprinklers provide just the right amount
water and is an efficient technology thati w
help contribute to improving food securi
and enhancing food productionBoth
systems increase crop yield and allow
various types of crops including row, fie
and tree crops that are grown clos
together, such as cereals, pulses, wh
sugarcae, groundnut, cotton, vegetab
and fruits. Swaziland is a mountaino
country and both drip and sprinkl
irrigation technology is well adapted to
range of topographies and is suitable for
types of soil, except heavy clay.

This technology will bereplacing rain feg
agriculture and inefficient irrigatio
methods such as overhead sprinklidisst
farmers are dependent on rainfall for ci
production and are therefore vulnerable
reduced rainfall and accompanying moist
stress on crops. Micro igation systemsse
water efficiently thereby conserving water

Organic
farming

Organic farming is ai
agriculture system whic
excludes the use ¢

synthetic fertilisers
pesticides and growt
regulators. Instead

promotes the use of crg
rotations, geen manures
compost, biological peg
control and mechanicg
cultivation for weed
control.

It helps in climate change adaptati
through improving soil fertility, wate
retention and yields of crop$he economig
benefits of organic farming include lo
erergy and cost of investment. Input co
for seed, fertiliser, pesticides, machine
and hired labor for example in a rotati
system with a leguminous crops are @
approximately 20% lower than conventior
rotation system. It improves soil fertility
The benefits include health improvems
due to reduced pollution of water bodies &
soil, with reduction of nitrous gasg¢
compared to conventional farming usi
synthetic chemicals. Improved health he
people adapt to climate change.

This has already been practised
Swaziland anctould replace farming usin
synthetic chemicals. Stakeholders felt t
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there is scope for expanding orga
farming in the country as the products fe
a higher priceon themarket and have healt
benefits

Solar drying

In a solar dryer produce
can be placed in rack
without direct exposure t
the environment and the
is no secondar
contamination of  the
products from rain, dust,
insects, rodents or bird
The products are dried K
hot air only. The alar
energy produces hot air
the solar collectors. A
steady stream of hot air inf
the drying chambe
circulating through anc
over thecrop being drieg
results in continuous an
efficient dehydration.

With climate change comes varying rainf
patternswhich will affect agriculture anc
thereby food production. Preserving fo
and reducing wastage helps in adapta
and solar drying is a technology to dry fo
at a faster rate without contamination
dust, mould and flies. It helps wit
increasing food availability during off
season period.

This technology is not being widely used
the country. It will help improve foo
security by keeping dry vegetables g
fruits available for longer and also redy
wastage. It will replace the practises
wasting excess products which cannot
consumedor sold due to their perishab
nature.

Fodder
conservation

Fodder conservation i
conservation and storage
succulent roughage crop
residues or hay.Silage
making is practiced to stor
and preserve green fodde
when it is available in
excess, folater use during
scarcity The fodder
conservation proces
commences with the cuttin
of the crop. The croj
should be at a phase in t
growth cycle wher¢
vegetative growth and plaf
sugars are at or near the
peak. This will ensure tha
important feed tributes
such as protein, digestib
energy, dry matte
percentage and digestibilit

Fodder conservation improves availabil
of feed for livestock. Fodder mayk
conserved fotwo purposes, either to act
a longterm drought reserve or to redu
nutritional problems that occur within t
year say for example in winter. Th
improves productivity of livestock.Hay
production is the most common fodd
conservation practiceHaymaking can be
mechanizedusing rotary mowers, tracto
and baling machinesStoring hay also
reduces pressure on grazing land.

Despite livestock farming being importa
and widely practised in the country, farmg
tend to only depend on grazing to prov
food for their livestock. Fodderonservation
will help improve livestock food securit
and therefore improve their health aangbid
livestock deaths during lean season w
food for animals is not available.
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are at their highest potenti
at the beginning of th
conservation process.

10 | Modern

biotechnology

"Biotechnology" means th
application of science an
engineering in the direct ¢
indirect use of living
organisms, or parts (@
products of living
organisms, in their naturs
or modified forms.
"Modern biotechnology" i
used to distinguish newe

Benefits of Moden Biotechnology include
improved yields, better waste managem
and value adding of  product
Biotechnology can be used as a tool
improve crops and animals yields, th
ensuring food security. It can be used in
industry to produce environmentalendly
products such as biofuel and biodegrada
plastic materials.

applications off This could replace the traditional metho
biotechnology, such & for livestock breeding andeducediseases
genetic engineering and cq in plants. Plants and animals can

fusion from more| improved by selectively breeding f
conventional methods suq particular traits or by gestic modification.
as breeding, o| Beneficial traits can be identified visually
fermentation. by DNA profiling. For example, farmer

may want plants with herbicide or inse
resistance, tolerance to different growi
environments or improved storage, or th
may want livestock withbetter meat an
wool or resistance to disease.

Solar drying fodder conservation and modern biotechnology were technologies brought up by
stakeholders in the technology prioritization workshop. These technologies were not initially
discussed in the first workshop (sector prioritization workshop) and did not deatebdets developed

in the first stage of the project. Since the TNA is a stakeholder driven process, it was accepted that the
second workshop discuss these three technologies and include them in MCA exercise. Details
regarding the technologies were prdedrto the forum by the experts who suggested the technologies
(academicians and practitioners). Therefore, stakeholders at the wonks&epgiven adequate
information abouthe technologies prior to the MCA analysis. All tieehnologiesn table12 have
elements of water saving, soil improvement, productivity improvement and numerous of benefits
including food security enhancement and environmental welfares.

4.4 Criteria and process of technology prioritisation
Criteria for prioritization of technolggwere income generation, job creation, food and nutrition

security, capital costs, sustainable production, gender, maturity, availability and accessibility of
implements and level of capacitffhese criteria were chosen by stakeholders after deliberamhs
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