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EXECUTIVE SUMMARY

Year Three of the Resilience in the Limpopo River Basin (RESILIM) Program has been greatly successful
in profiling USAID Southern Africa and the RESILIM program and building and strengthening
relationships and networks with stakeholders in the Limpopo River Basin.

RESILIM has managed to start building a network of partner organizations working on building climate
resilience — from international structures such as the United Nations Environmental Program (UNEP)
and the Global Biodiversity Information Facility (GBIF) in hosting the Africa Rising Conference together
with local partners; to transboundary structures such as SADC with the co-hosting of the 6t SADC
River Basin Organizations Workshop and the 7t Water Multi-stakeholder Dialogue, and the Great
Limpopo Transfrontier Conservation Area (GLTFCA) with the development of a livelihood
diversification strategy; to various national and local partners. Strong relationships and networked
organization are a key requirement to achieving improved climate resilience in the basin.

Climate vulnerability reduced:

This year RESILIM participated in and implemented various outreach and awareness campaigns. With
global reports on climate change becoming increasingly disheartening, RESILIM has focused its
messaging on the opportunities that exist to build climate-resilience, as per the recommendations
from the RESILIM Risk and Vulnerability Assessment, to not only absorb the impacts of climate change,
but to respond to these challenges through the diversification of livelihoods that derive socio-
economic benefits from sustainable natural resources management and conservation.

RESILIM celebrated Water Week 2015 with its partners, the South African Department of Water and
Sanitation (DWS) and the Botswana Department of Water Affairs (DWA) in the respective countries
by hosting water dialogues, school outreaches and field visits. RESILIM and its partner in improved
catchment management, the Marico River Conservation Association (MRCA), reach over 600
community members with a door-to-door campaign, sharing information on the impacts of climate
change and best practices on water conservation such as grey water systems and rainwater harvesting.

More than 1700 youth learned more about the wonder of science in nature, the functionality of
ecosystems, climate change, and the importance of water conservation at the Science for Resilience
Expo. A replica of the Limpopo River Basin was built and stands as a permanent structure at the venue
of the Expo. During the expo it was used to visually explain to pupils the different elements that make
up the Limpopo River Basin system, and how decisions made upstream can impact negatively or
positively downstream, all the way to Mozambique. This structure is continue to being visited every
day by students attending youth conservation camps.

Conservation and management of priority ecosystems improved:

In Year Three RESILIM participated in two major global biodiversity-related events: the World Parks
Congress and the World Forestry Congress where RESILIM shared and learned key messages on
resilience building.

RESILIM supported the participation of a park manager from the Makuleke Contractual Park in the
Great Limpopo Transfrontier Conservation Area and other, in partnership with the USAID’s Southern
Africa Regional Program (SAREP), delivered five technical presentations to delegates at the conference,
held in Sydney, Australia. RESILIM, SAREP and IUCN committed to bring the messages from the



conference to Southern Africa and hosted the first post-World Parks Congress workshop in South
Africa together with the country’s Department of Environmental Affairs. RESILIM focusses on the
interface between biodiversity, livelihoods and climate change, and is now incorporating the World
Parks Congress lessons into the Great Limpopo TFCA alternative livelihoods strategy.

RESILIM took eight community delegates from significant water producing and conservation areas
identified in the RESILIM Risk and Vulnerability Assessment as important for the long term resilience
of the basin, to the World Forestry Congress that was held in Durban, South Africa. At the Congress
the delegates learned about the role forestry can play in climate change adaptation and biodiversity
conservation.

RESILIM further participated in the revision of South Africa’s National Biodiversity Strategic Action
Plan and is recognized in the plan as one the essential investors of technical expertise in the plan. The
intervention recommendations in this plan, which includes recommendation from the RESILIM Risk
and Vulnerability Assessment, will guide government and non-government investment in building
resilience of ecosystems in South Africa for the next ten years.

Furthermore, RESILIM supported the Marico Conservation River Association with their application of
19 674 hectares of protected area that will serve as the core area for a proposed Marico Biosphere
Reserve.

Another great success for biodiversity conservation in the Limpopo River Basin is that RESILIM and
the Centre for the Sustainable Development of Coastal Zones (CDS-ZC), through its partnership in
the rehabilitation and conservation of the mangrove ecosystem in the Limpopo River estuary, planted
100 000 mangrove seedlings in a 10 hectare area.

Funds leveraged for climate change adaptation and biodiversity
conservation:

In Year Three, RESILIM managed to leverage more than USD 260 000 towards various climate change
adaptation and biodiversity conservation interventions from newly formed partnerships. Peace Parks
is matching RESILIM dollar-for-dollar, to about USD 148 000, in its partnership to develop a livelihood
diversification strategy for the Great Limpopo Transfrontier Conservation Area. The International
Water Management Institute is contributing USD 78 000 to the partnership with RESILIM in the
research on the potential of the transboundary Ramotswa aquifer. The Kwalata Community
Development Initiative and other partners contributed and invested about USD 34 000 in the Science
for Resilience Expo to inspire and capacitate over 1700 youth for a more resilient future.

Increased resilience for people through increased adaptive capacity:

In Year Three, 2 604 people, of which | 418 are women, have increased their adaptive capacity to
cope with impacts of climate variability as a result of RESILIM support through various projects. These
projects include various trainings with stakeholders to better understand climate-resilience through
ecosystem and water conservation that can diversify livelihoods. Trainings, such as a training in the
economic valuation of mangroves provide stakeholders with science-based tools to make the case for
ecosystem conservation and payment for ecosystem services. The upgrade for the mangrove
community nursery in Xai-Xai, Mozambique and the replantation project as part of RESILIM’s support
to CDS-ZC to rehabilitate and conserve mangroves in the Limpopo River Estuary saw more



community members, mostly women, employed or involved in the mangrove seedling collection,
replantation and other conservation efforts.

See Annex One for more details on RESILIM’s results against program indicators.

Challenges and remedial actions

RESILIM’s LIMCOM-related challenges continue, but the program is continuing efforts to better
understand where the capacity needs and bottle necks for progress lies. Thus, in Year Three RESILIM
conducted an Institutional Capacity Needs Assessment to identify opportunities within institutions for
designing interventions that build and strengthen resilience to climate impacts, identify common
challenges and opportunities for transboundary projects that enhance resilience capacities, and to
develop a capacity strengthening plan for transboundary institutional resilience building. The primary
beneficiary is LIMCOM, but the governments of the four basin countries are also beneficiaries at
national level. The plan is targeted at all basin custodian institutions and possible investors in capacity
strengthening initiatives that would result in improved resilience across the system.

As RESILIM is planning the last two years of the program, dubbed the consolidation phase, RESILIM
will involve LIMCOM in the planning and share the draft RESILIM work plan to explore further ideas
how RESILIM can support LIMCOM. For example, the LIMCOM 2011 — 2015 Integrated Water

Resource Management Pan is coming to an end and will need to be revised.

RESILIM has also experienced challenges in soliciting buy-in from stakeholders at the various levels of
consultations, which delayed the completion of key products such as the Limpopo Basin Disaster Risk
Reduction Strategy, the Water Demand Management Strategy and the Basin Communication Strategy
for LIMCOM. Coordination across the four countries have been time consuming and delayed getting
these activities off the ground.

Similarly, RESILIM has been presented with challenges attaining buy-in from a complex system of
stakeholders in the basin into the RESILIM Risk and Vulnerability Assessment and draft Investment
Strategy. Moving forward, RESILIM has developed a strategy to be more sufficient in its engagement
with stakeholders by bringing RESILIM products together when presenting to stakeholders instead of
presenting products in its various levels of completion at separate events. Once the products are
finalized, RESILIM will work at embedding these products in institutions across the basin.
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YEAR THREE PROGRESS RELATIVE TO RESULTS

Component |: Vulnerability of the Limpopo River Basin reduced

.1 Development of Limpopo River Basin Disaster Risk Reduction Action
plan

In 2013 RESILIM and the Global Water Partnership Southern .
Africa (GWP-SA) commenced with the process of developing o920, 207 stakeholder's
a Disaster Risk Reduction (DRR) strategy and action plan for ' . ‘ implementing risk reducing
the basin in support of the Limpopo Watercourse
Commission (LIMCOM) with the implementation of its 201 |
- 2015 Limpopo Basin Integrated Water Resources
Management (IWRM) Plan. The IWRM Plan acknowledges the
UN-HABITAT work on the Limpopo Basin Strategic Plan for
Reducing Vulnerability to Floods and Droughts, and

recommends for its review and update.

LIMCOM

LIMPOPO WATERCOURSE COMMISSION

practices/actions to improve
water conservation and water
demand management, such as
early-warning systems, the
inclusion of ecosystem impacts,
and transboundary DRR
cooperation.

LIMCOM was formed to improve the transboundary management of resources water resources
management. LIMCOM has put in place a strategic Plan, the 2011 — 2015 Limpopo Basin IWRM Plan
with the goal of developing capacities (individual, organizational and institutional) in the riparian states for

sustainable management and development of the Limpopo River Basin.

RESILIM is supporting the implementation of this plan to reach the its objective of improved disaster
management, in particular the operation objective on disaster preparedness where LIMCOM tends
to strengthen the coordination among the member states to reduce the adverse effects of droughts and
floods, with the development of a Disaster Risk Reduction Strategy and Action Plan.

A diagnostic assessment was carried out with a view to identify strategic problems associated with
disaster risk management and how DRR could be used as a tool to enhance resilience of ecosystems
and livelihoods in the Basin. The process involved an analysis of socio-economic and bio-physical
factors of DRR and their interaction with resilience building.

As part of the foregoing, RESILIM and GWP-SA also conducted in-country consultations in Year Three
with key stakeholders dealing with the climate-related disasters. The consultation workshops identified
the strategic problems associated with disaster risk management, and made recommendations for a
DRR action plan that is also addressing climate change—related disasters.



I.1.1 Findings of in-country consultations: The status of factors that influence
resilience in the Limpopo River Basin

The following is adapted from Turnbull et.al', and guide include the analysis of key factors behind DRR
and how such can be applied to enhance the resilience of the basin to climate change:

Factors influencing resilience

* Assessing how the factor is contributing to enhancing resilience in

Disaster Risk Management (DRM)

Institutional and policy landscape

Cultural

Socio-economic

Human development

Environment

Physical

*SWOT analysis on the institutional, political and policy
environment with regards to DRM towards resilience building

* Assessment on how indigenous knowledge, practices and system
are taken into consideration in DRM

* Analysis of the social and economic situation in the basin and how
this is impacted by water related hazards in the basin (strengths
and weaknesses)

* Analysis of poverty issues and how these influence recovery and
vulnerabilities

* Analysis of the impact floods and droughts on the
environment/biodiversity and land use

* Analysis of infrastructure with regards to loss and damages and
operation in DRM

A Institutional and policy landscape
m All four countries have been successful in the establishment of institutions that

manage disasters at various levels — the effectiveness of the institutions, however, varies and needs to

be strengthened. The countries have also developed legislation and are at various stages of ensuring

that legislation is implemented.

However, capacitated institutions are needed to implement climate-resilient DRR that can influence

land-use, development decisions and development planning up-stream.

The DRR Action plan will consider the strengthening of institutional capacity that will improve climate
resilience in the basin. Such interventions include:

a) Improve data generation, interpretation into information and communication
between and within countries, especially regarding disaster preparedness. There are
currently no clear guidelines on dealing with cross-border information sharing and
cooperation for disaster management.

I'M. Turnbull et.al. 2013. Toward Resilience — A guide to Disaster Risk Reduction and Climate Change Adaptation. Practical

Action Publishing Ltd. Warwickshire.



b) Harmonization of policies, clarification of mandates and cooperation between
DRR and DRM state and non-state actors. LIMCOM could play this coordination role.

c) Leverage funds for institutions and the implementation of plans and policies.
Often DRM budgets allocate funds for responding to emergencies and very little is allocated
towards preparedness and being anticipative, a key element of resilience building.

Cultural issues and disaster management

.....

[ L4
Q a Cultural values and traditional institutions can play a critical role in mobilizing and
communicating with local people in disaster management. A DRR Action Plan that will
improve climate-resilience in the basin needs to include documentation and

incorporation of indigenous knowledge practices and systems in planning and
implementation of strategies and actions.

Socio-economic issues, human development and disaster management

The Limpopo River Basin supports various forms of livelihoods in the basin, ranging from subsistence
agriculture, to eco-tourism to mining. Climate disasters have a negative impact on economic growth
and livelihoods of especially the people who rely on natural resources.

On average, subsistence
farmers in the basin only

produce enough food to
> (i "
| 900 I&' feed their families bm|I.I|on Ofl

/ adequately for less than asin rura

active mines in

eight months of the

year

live on <$| per day

It is thus essential for the DRR Action Plan to include interventions that:
a) Integrate disaster risk management into development planning at all levels;

b) Carry out vulnerability and risk for disasters assessments in the basin to gain a better
understanding of the impact of floods and droughts to social and economic activities in the basin,
identify the highly vulnerable areas and plan disaster mitigation strategies;

c) Promotes gender and equity.

Environmental issues and disaster risk management

Well-managed ecosystems can mitigate the impact of most natural hazards, such as
landslides, hurricanes and cyclones. In addition, productive ecosystems can support



sustainable income-generating activities and are important assets for people and communities in the
aftermath of a disaster2.

Therefore, proper land-use planning and management are critical in disaster management as poor land
planning and use weakens the resilience of communities and ecosystems to respond to disasters.

A DRR Action plan that will build climate resilience when implemented should consider the following
environmental issues:

a) Improve land management practices for mitigation of disasters or the minimization of the
impact of disasters

b) Increase the understanding of the potential impacts of climate-related disasters on
biodiversity and ecosystems in the basin to inform DRR planning. Climate-related disasters
can affect biodiversity through the spread of invasive species, mass species mortality and the loss of
habitat3. Poorly planned post-disaster response and reconstruction work often do more damage to
biodiversity than the disaster itself. This in turn threatens the ecosystem services — including food
and medicinal plants and animals, clean water and air and buffers from extreme natural events — that
are critical to people’s livelihoods.

Physical infrastructure and disaster management 8

All of Botswana’s

Water infrastructure can play a critical role in storing water for

. . dam
drought management and also act as a retention structure in ams

flooding situations. However, if not properly managed physical infrastructure

can also worsen disasters and cause destruction. e
are in the LRB
. V)

Interventions in the DRR Action Plan should include:

a) Investment in climate proof physical infrastructure for mitigating flood and droughts

b) Promotion of joint operation of infrastructure, such as joint dam operations. LIMCOM
can play a key role in facilitating such linkages amongst state parties.

1.1.3 Climate change uncertainty:

The RESILIM Risk and Vulnerability Assessment* generally concludes that rainfall events are expected
to become heavier, with increased risks of local and regional flooding. Dry spells and droughts are
expected to increase in frequency and severity, and changes in tropical cyclones along the Mozambique
coast remain uncertain, but could become more intense.

The uncertainty of climate change projections means that a DRR Action Plan needs to strategize for
both extremes, flooding and droughts. The information gathered through the diagnostic analysis,
including in-country consultations, is being used to put in place a DRR action plan that also promotes

2 Seier-Rieux, K. et al. (2006). Ecosystems, Livelihoods and Disasters: An integrated approach to disaster risk management.
IUCN, Gland, Switzerland and Cambridge, UK,

3 Seier-Rieux, K. et al. (2006). Ecosystems, Livelihoods and Disasters: An integrated approach to disaster risk management.
IUCN, Gland, Switzerland and Cambridge, UK

4 Petrie, B., Chapman, A., Midgley, A. and Parker, R. (2014) Risk, Vulnerability and Resilience in the Limpopo River Basin
System: Climate change, water and biodiversity — a synthesis. For the USAID Southern Africa “Resilience in the Limpopo
River Basin” (RESILIM) Program by OneWorld Sustainable Investments, Cape Town, South Africa.
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resilience to climate change, taking into account the current variability and also the projected extreme
events for both floods and drought situations.

Increasingly, development and disaster management practitioners are discovering the need for using
approaches that integrate concepts from both DRR and climate change adaptation. Both concepts look
at issues of exposure and vulnerability - the greater the vulnerability and exposure and magnitude or
likelihood of the hazard/climate change impact the greater the hazard. Meaning exposures and
vulnerabilities need to be reduced and capacities for resilience built to address both disasters and
climate change risks simultaneously.

I.1.4 Presentation of in-country consultation findings at regional workshop

Following the in-country consultations, RESILIM and GWP-SA hosted a two-day regional workshop in
March in Maputo, Mozambique with 25 disaster management stakeholders from across the basin who
all have interest and influence in the practices and actions that contribute to water conservation and
water demand management. Through the facilitation of workshop on the development of national and
regional coordination mechanisms that link disaster risk reduction and adaptation plans, RESILIM and
GWP-SA was able to promote climate-related disaster risk reducing practices and actions that will
improve water conservation and water demand management. Stakeholders discussed and proposed
actions that needs to be taken at different levels to ensure the improved disaster preparedness of the
basin to mitigate, respond and recover to the climate and water-related disaster issues and challenges.
The input from expert stakeholders provided guidance on the development of a draft DRR Strategy
and Action plan for the basin.

Stakeholders at the meeting also learned more about what neighboring countries are doing with
regarding disaster risk reduction, how to align ecosystem management and expected climate change
with national development plans, and make use of this platform to move from national DRR
management to basin level DRR.



1.1.5 Moving forward

The analysis of the information collected from literature review, the in-country consultations and the
regional workshop, will be used to develop the Limpopo River Basin DRR Action Plan using the
following framework, adapted from the SADC Climate Change Adaptation Strategy for the Water
Sector (CCASWY):

"
Governance

Management Q

Development

AREAS

% 0(\
9”@“
@

Once the draft action plan has been developed will be presented to stakeholders in the four riparian
countries for further input, following a request from LIMCOM to host a second round of in-country
consultation. The final draft DRR Action Plan will be presented at a regional workshop, which will
include members of LIMCOM, for approval and finalization.

Other support to LIMCOM - Water Demand Management

The IWRM Plan calls LIMCOM to promote methods of increasing water availability and the efficient use of
water. Supporting LIMCOM, RESILIM partnered with GWP-SA to conduct a cost-benefit analysis on different
water demand strategies applied against a business as usual approach. This analysis will assist water resources
managers to present economic arguments on why it is important to invest in specific WDM strategies as key
water resources management interventions for enhancing resilience of people and ecosystems in the basin
and allow decision-makers to make informed decisions on suitable investments related to various WDM
strategies.

An inception report and methodology has been developed and moving forward in Year Four, RESILIM, through
its partnership with GWP-SA will conduct in-country consultations in the four riparian countries of the basin,
and the information gathered will be converted into a draft action plan that will be presented at a regional

workshop to be endorsed and finalized.




1.2 Building resilience through the diversification of livelihoods: Marula oil
production

In Year Two RESILIM, in partnership with KnOWIGdge
the Kalahari Conservation Society (KCS),
built the capacity of the Kgesti ya Tsie a management PI’OdUCt
Developed that promotes the
integration of climate change
adaption in livelihood diversification

plans

women'’s rural development group based in
Lerala, Botswana to improve the quality
and quantity of their marula oil production
over a period of seven months. October
2015 marked the close-out of the RESILIM-KCS partnership.

RESILIM produced a knowledge management product that promoted the integration of climate change
adaption in livelihood diversification plans. This first product in the series, titled Resilience Series #1:
Marula oil production as a climate change adaptation strategy, looks at how the women of KYT have been
able to, with RESILIM support, produce high quality marula oil, ready for export to the Western
cosmetic market. This step-by-step video takes the viewer through not only the process of marula oil
production that will enable the viewer to replicate the process elsewhere in the basin and beyond, but
also look at the reality of living in a basin where water is scarce and climate change is expected to
make life more difficult.

Above: The packaged marula oil, produced by the
Kgetsi ya Tsie women’s group.

Marula oil is a highly sought after commodity used in cosmetic products because of its high nourishing
properties as well as being a good carrier of other medicinal or fragrant oils. Phytotrade estimated
that in 2014 there was a global deficit of 500 tons of marula oil.

Opportunities for further investment for improved capacity, identified by KCS:
Increase capacity of the women's group: in business enterprise and management through training on the
marula oil value chain
Researchiinto new: technologies in cracking and'pressing

Investment inithe integration of youthiinto the process iniorder to improve the sustainability, of the KYI;

oil production

Upgrade of; the existing facilities” infrastructure



https://vimeo.com/139574650
https://vimeo.com/139574650

RESILIM, in response to a request from KCS and KYT, facilitated discussions between KCS and KYT
and Debswana (DeBeers and Botswana Diamond Mining Company), Classic Woods, and Selebi-
Phikwe Economic Diversification Unit (SPEDU) from the private sector, as well as the University of
Botswana and Project Concern International’. The meeting discussed possible partnership
arrangements that could address capacity-related challenges that continue to stop KYT becoming a
sustainable business. Partners at the meeting recognized that a collective effort is needed to strengthen
KYT’s capacity to institutionalize and commit to the terms and conditions of its various partnerships.

1.3 Building resilient ecosystems: Mangrove ecosystem restoration and
conservation

1.3.1 The global threat to mangroves Qf 100 000 mangrove
-

Globally, mangrove areas are declining rapidly as they are seedlings planted

cleared for coastal development and aquaculture and

logged for timber and fuel production. Climate change is e

Upgraded

also considered a threat to all mangrove species. In the |\’ |

future, sea-level rise and flooding will be the biggest —— IMangrove
threat to mangrove ecosystemsé.
g Y nursery
Given their accelerating rate of loss, mangrove forests for improved capacity to
may at least functionally disappear in as little as 100 address climate change and
years’. Current exploitation rates are expected to conserve biodiversity
continue unless mangrove forests are protected as a S E ;
valuable resource. , conomic
» .
valuation

assessment of the
mangrove ecosystem for

improved management of
ecosystems

Tool/guideline
developed for the

economic valuation of
mangroves

33 stakeholders
trained in the

economic evaluation of
mangroves guidelines

5 Project Concern International is an organization that looks at the prevention of disease, improved community health and
the promotion of sustainable development worldwide (http://www.pciglobal.org).

6 C. Giri, et. Al. 201 |. Status and distribution of mangrove forests of the world using earth observation satellite data. Global
Ecology and Biogeography. Vol. 20, 154—159.

7 7Polidoro BA, Carpenter KE, Collins L, Duke NC, Ellison AM, Ellison |C, et al. (2010) The Loss of Species: Mangrove
Extinction Risk and Geographic Areas of Global Concern. PLoS ONE 5(4): el0095. doi:10.137l/journal.pone.0010095.
Available at: http://journals.plos.org/plosone/article?id=10.137|/journal.pone.0010095#references [Accessed: 28 September
2015].
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26cy of the world’s mangrove forests degraded due to over-exploitation for fuelwood and timber
° production

4 O(y of animal species that are restricted to mangrove habitat and have been assessed under
O jucN Categories and Criteria are at elevated risk of extinction due to extensive habitat loss

Between 20% an d 3 5 % of mangrove area lost since 1980,

«»na global annual disappearing rate of approx. 1%

1.3.2 Mangrove forests in the

What makes mangroves

Limpopo River Basin

The mouth of the Limpopo River is the only place
in the Limpopo river Basin where mangroves can
be found. Mangrove forests in the river estuary at
Xai-Xai, Mozambique, have experienced
accelerated deforestation, mainly due to
anthropogenic factors such as over-harvesting,
land clearing for agricultural purposes and the
damage caused by the floods in 2000 which
deposited too much slit on the mangroves
breathing roots.

Given the Xai-Xai communities reliance on the
marine ecosystem for food and income, a
rehabilitated and healthy mangrove ecosystem will
significantly reduce community vulnerability and
improve their resilience to climate variability.

Thus, in January 2014 RESILIM partnered with
CDS-ZC to rehabilitate mangrove ecosystems in
the river estuary and support the implementation
of best practices in mangrove rehabilitation and
conservation.

First the partnership mapped twelve kilometers of
the Limpopo River Estuary and, with a baseline

so special?

Grows in terrestrial, estuarine, and near-
shore marine ecosystems interface in
tropical and subtropical regions.

Protects inland ecosystems and human
communities from damage caused by
coastal erosion, storms and salt water
intrusion.

Provides critical habitat for a variety of
terrestrial, estuarine and marine species

Serves as a source of nutrients and
sediments for other inshore marine
habitats including seagrass beds and coral
reefs.

80% of global fish catches are directly or
indirectly dependent on mangroves

USD1.6 billion per year provided in
ecosystem services

(Polidoro, 2010).

established through aerial photographs in 2005, found that the mangrove vegetation in the estuary
degraded from about 900 hectares to just more than 500 hectares of mangrove vegetation8. According
to CDS-ZC, one of the underlying drivers of mangrove depletion and degradation is the local

communities’ lack of information and awareness of mangroves’ economic value.

8 Da Silva, A. et al. (2014). Mapping of the Healthy and Degraded Mangrove vegetation in the Limpopo Basin Estuary. For the
USAID Southern Africa Resilience in the Limpopo River Basin (RESILIM) Program.
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1.3.3 The economic value of mangrove ecosystem in the Limpopo River estuary

In Year Three, RESILIM and CDS-ZC and appointed a regional ecosystem economist to do an
economic valuation of mangrove ecosystems in the river estuary, to better understand the value of
the livelihood and ecosystem services the Xai-Xai mangroves provide. This information will be used
to improve capacity for economic decision-making at the household, district and national level for
sustainable mangrove utilization and land-use planning processes.

The study commenced with a stakeholder engagement workshop in October 2014 to solicit buy-in
from the key stakeholders prior to the field-work components of the valuation. Stakeholders included
government officials, the local chief, community leaders and representatives from non—governmental
organizations.

The findings of the economic valuation were shared and validated at a second stakeholder engagement
workshop where the participants were trained in the economic valuation guidelines produced by
RESILIM and CDS-ZC, and a report on the mapping of the mangrove vegetation in river estuary was
also shared with the attendees®. See Annex Two for the methodology and the approach used to
conduct the economic valuation.

CENTRO DE CONFERENCIAS
REGIONAL DE GAZA

Above: RESILIM and CDS-ZC hosted a stakeholder engagement workshop to solicit buy-in from stakeholders regarding the study
to determine the economic valuation of the mangrove ecosystem. Another meeting was hosted to share and validate the findings.

More about CDS-ZC:

CDS-ZC is a Mozambique parastatal organization supporting coastal natural
resources planning and use on behalf of the Mozambican Ministry of Land,
Environment and Rural Development. Apart from mangrove rehabilitation, CDS-ZC
also implements aquaculture projects, study water saline intrusion and soil suitability
and other in-land activities that influence coastal zones, assess climate vulnerability in
Mozambique, and participate in LIMCOM and other transboundary committee

meeting to ensure the consideration of the environmental issues Mozambique faces.

9 In Year Two RESILIM mapped the Limpopo River Estuary to determine the status of the mangrove vegetation in the estuary
and inform possible conservation and replantation areas, as reported in RESILIM Annual Progress Report October 2013 —
September 201 4.
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The findings of the economic valuation of the mangrove ecosystem in the Limpopo River
estuary:

The assessment reconfirmed the multi-functionality of mangroves, providing various products,
functions and services of high ecological and economical value. Over 120 fish species and diverse
shellfish species breed and live in the mangroves. The mangrove flora and fauna have various ecological
functions that contribute to its productivity; for instance, the shellfish break down litter and absorbs
any excessive metals and nutrients which could otherwise upset the ecological balance. In turn some
fauna are a source of food for various types of fish. The ecological relationship between mangrove
fauna and flora is closely intertwined through an ecosystem food web.

Non-anthropogenic activities, particularly floods, have catastrophic impacts on mangroves and could
worsen with climate change. Mangroves can potentially mitigate against climate change impacts, and
have protective functions against coastal erosion. These functions include the dissipation of wave
energy, control of flooding and storms, and sediment load regulation, which contribute to the
protection of sea grass and corals reefs. Protection of these ecosystems significantly contributes to
offshore commercial fishing, the control of salt water intrusion into agricultural land, and more.

Direct and indirect economic value:

Shellfish, fish and fuel wood were indicated to be the most important in communities’ livelihoods.
Market price based approaches were used to determine the value of these products. The tables below
indicates the direct and indirect value of the economic value of the ecosystem services mangroves
provide.

Table: Economic value of the identified products based on quantity harvested on annual basis

Economic value (Millions

uUsD)'?

Fish 4.321
Crustaceans 3.022
(shellfish)

Timber 1.038
Traditional medicine 0.017
Fuel wood 0.008
Apiculture 0.001
(beekeeping)

Total direct use value 8.407

Indirect values are the economic values that are associated with the contribution of the mangrove
ecosystem to production processes. In this case the mangrove products are not harvested, but its
attributes positively influence the production of goods and services. For instance, by controlling floods,
mangroves regulate salt water from intruding into agricultural fields and thus positively impacts upon
agricultural productivity. Deriving the indirect use value was based on production function techniques

10 Converted from Mozambican Metical to US Dollars as per 29 September 2015. [Online]. Available at
http://www.oanda.com/currency/converter/. Accessed 29 September 2015.
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and replacement costs methods. However, due to limited data, some of the vital economic values of
mangroves were not estimated.

Table: Indirect economic value of mangrove ecosystems

Economic value (million

Mangrove function usD)"
Carbon sink 0.9
Offshore fishery 0.76

Total indirect use value

Thus, the total use value of mangroves was estimated at about |0 million USD, annually'2. However,
this excludes the contribution to agriculture and sedimentation control which protects coral reefs. As
coral reefs and sea grass contribute to the commercial fishery sector, the value of this protective
function is partially included in the estimations.

Willingness to pay:

In addition to the direct and indirect use value of the mangroves, the study found that many households
were willing to pay (WTP) for the conservation and rehabilitation of the mangrove forest, in either
the form of cash or labor.

84% are willing to pay I 0 days of labor valued at $ I 5

I 6% are willing to pay $ I 65 cash per month

The big difference between WTP in cash and labor is mainly due to the psychological effect of the
value of money, which means that labor is assigned a lesser value, relative to paying in cash.

Sustainability of the project:

The economic valuation also evaluated the sustainability of the mangrove restoration and conservation
project based on economic, social and ecological aspects. The project was assessed to be financially
unsustainable. Even though it has a healthy mix of financing resources, there are no measures in place
to internally generate revenue. The results indicated a need to devise measures for internal revenue
generation. CDS-ZC, being highly human resourced, was found to be highly capable to solely
implement the project without the support of external expertise. It was found that law enforcement
and monitoring, however, is lacking resulting in the high exposure of seedlings and new established
mangroves to unsustainable practices such as unregulated harvesting.

Il Converted from Mozambican Metical to US Dollars as per 29 September 2015. [Online]. Available at
http://www.oanda.com/currency/converter/. Accessed 29 September 2015.
12 Converted from Mozambican Metical to US Dollars as per 29 September 2015. [Online]. Available at
http://www.oanda.com/currency/converter/. Accessed 29 September 2015.
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Recommendations from the economic valuation:

The economic valuation acknowledges that communities are the main beneficiaries of the
mangrove restoration and conservation project.

The community should maximize the benefits from indirect uses of mangroves, as indirect benefits
do not result in the harvesting of mangroves. There is a need to agree and implement
additional economic activities, such as aquaculture, bee keeping, agricultural practices, and
eco-tourism. There is a need to find ways to relieve pressure created by the harvesting of
mangroves for fuel. The potential for eco-tourism and other economic activities should be
explored through a feasibility and viability assessment and the development of management
plans with an emphasis on cost benefit analysis.

Improve monitoring and law enforcement through co-management by the community, which means
the community is included in the decision-making process.

Design and implement tools for revenue generation to ensure the financial sustainability of the
project. One way to generate revenue for monitoring and law enforcement is through
Payment for Ecosystem Services!3.

Disseminate information on the actual values and economic contribution of mangroves to the
communities’ household income.

1.3.4 Development of communication materials

The last area of support included the development of communication materials for an awareness

campaign in the local schools around Xai-Xai. With support from a communications consultant,

RESILIM and CDS-ZC incorporated some of the findings of the economic valuation assessment, and

developed 6 teaching lessons for teachers and a posters for the classroom. See Annex Three for the

Teaching Notes and the poster. In addition, the communications consultant leading the development

of the communication materials and the RESILIM Outreach and Communication Specialist, worked

closely with Ms. Laissone to strengthen her technical communication skills.

Above: Ms. Jacinta Laissone, Communication

“l learned more about the different
approaches and methodologies for
developing awareness materials and
how to develop and conduct surveys.”

~ Jacinta Laissone, CDS-ZC
Communication Specialist

Specialist at CDS-ZC put her improved skills to the
test during World Ocean Day on June 8, 2015.

13 Examples of payment for ecosystem services include charging for using products, the sale of sustainably harvested products
and time, REDD++ programs.
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1.3.5 Mangrove Community Nursery Upgrade

RESILIM supported CDS-ZC with the upgrading to the community mangrove nursery to increase the
number of seedlings the nursery and cultivate at a time and speed up the cultivation period of

seedlings.

A=

o,

it

(Hlf

T

Above left: The new nursery sign was unveiled by Southern Africa Mission Director, Cheryl Anderson, and head of
USAID Mozambique, Cheryl Stumbras during a field visit to the mangrove replantation site in November 2014.
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1.3.6 Further opportunities to build resilience

The key challenge facing the local community who are voluntarily replanting the mangroves is the lack
of clean fresh water. The water in the estuary is too saline and polluted for the community to drink
or use to cultivate crops or fruit trees. Installing a borehole in the village that provides access to clean
water for drinking, domestic use and cultivation of crops and fruit trees would immediately strengthen
the resilience of livelihoods in the Zonguene community who have become the responsible custodians
of the mangroves.

RESILIM, CDS-ZC and PhytoTrade Africa'4 met to discuss additional areas of support to CDS-ZC to
further build resilience of people and ecosystems in the Limpopo River estuary.

The initial concept involves the following areas of support:

|f Sink a borehole for use by the

community and for a new, non- Conti h ) distribut
mangrove nursery ontinue the nursery program, increase distribution

= of plants to local communities through sale and
replantation campaigns. Nursery to focus on native
species, including marula, mafurra, mapfilwa, date

Mangrove honey harvesting
palms, and others.

Fish farming Link CDS-ZC to microcredit institutions

Mushrooms cultivation Implement the mangrove awareness campaign plan

Establish a Mangrove Ecosystem Increase CDS-ZC'’s capacity to get further funding for

Information and Support Centre the mangrove rehabilitation.
in Zonguene Village

1.3.7 Moving forward

RESILIM plans to consolidate its work in this area through support to CDS-ZC in establishing a
“Mangrove Ecosystem Resource Center” and implementing the communication strategy developed in
Year Three to secure on-going awareness of the importance of mangroves to the local ecosystem and
livelihoods. RESILIM will support the Centre in the establishment of a nursery for cultivating trees for
dune-stabilization for further protection of the Limpopo River estuary. The trees will also provide a
long-term sustainable supply of firewood for the local communities, thus relieving t