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Abstract

This paper outlines potential opportunities foriéd’s Large Marine Ecosystems (LMESs) devel-
opment driven by blue economy from key strategat@s including: Coastal and Marine Tour-
ism; Climate Resilience; Environment; Blue Carbod &cosystem Services and Infrastructure.
The sectoral approach is key to economic developmeffrica with potential for income gen-
eration, employment creation and poverty reductaswell as creating blue and green carbon
sinks to address climate change problem and envieatal management in African LMEs. The
sectors establish linkages to countries’ estalditi@tionally Determined Contributions (NDCs)
under the 2015 Paris Agreement on Climate Chandengnat possible to promote Integrated
Approach at national, regional and continentalanable development in Africa. The approach
is complemented by the utilizing desk-top literatoeview and secondary data source on LMEs
in Africa for blue economy. This approach is suppated with professional experts’ views and
opinions, and additional data gathered from figklts to 13 African countries in August 2019
and Nairobi, Kenya Africa Blue Economy Strategy Sdtative Workshop in October 2019. The
Blue Economy approach development in Africa wilhbit both inland and coastal countries. It
is recommended that a strong development of thérmortal tourism will boost the demand for
tourism services and infrastructures. The develaprageco-tourism will contribute to the con-
servation of ecosystems and reduce the ecologicdprint. Blue Carbon and Ecosystem Ser-
vices offer an opportunity to develop coastal wetlgrojects to mitigating climate change.
Coastal protection, biomass production and wateifipation are among the most important
ecosystem services delivered by African LMEs. Tleeirrent value is estimated to the average
monetary value of carbon sequestration of about WSMO00 per kimof mangrove, salt marsh-
es and sea grasses.
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1. Introduction and context
The objective of this paper is to contribute to timelerstanding of how Africa’s Large Marine
Ecosystems can potentially contribute to harnesamjgrowth of Blue Economy. However, this
paper is not about the whole Blue economy, buty arffew components as discussed in the Afri-
ca Blue Economy Strategy. The African Union Interédn Bureau for Animal Resources (AU-
IBAR) has developed a Blue Economy Strategy foio&fr The Strategy includes Coastal & Ma-



rine Tourism, Climate Resilience, Environment, BlDarbon & Ecosystem Services and Infra-
structure as key sectors within the Large Marinesgstems (LMES) of Africa (Canary Current
LME, Mediterranean Sea LME, Red Sea LME, SomalistalaCurrent LME, Agulhas Current
LME, Benguela Current LME, Guinea Current LME). ThEIEs in nature cover coastal and
Mediterranean while the Blue Economy extends tandlwater masses as stipulated in the Blue
Economy Concept recognising harvesting both livamg non living resources in water bodies
(World Bank-UN 2017; UNECA 2016; UNEP 2016; UNEP18D The Blue Economy is de-
fined as: sustainable development that incorporstem-economic benefits and ecological con-
servation and essentially seeks to promote econgroiwth, social inclusion and the preserva-
tion or improvement of livelihoods while at the satime ensuring environmental sustainability
of the lakes, rivers, oceans and coastal areastfers in Marine Research, 2020; Tralac, 2018;
UNECA, 2016; UN, 2013). Both coastal and inlanderage show potential for prosperity and
with ability to generate and provide economic gand benefits to local communities. In order
for gains and benefits to be optimized in blue ecoy, some incentives including monetary and
fiscal policies targeting LMEs need to be developdthese incentives inform of subsidies, dis-
counts, tax rebates, tax holidays, tax waiversctora in blue economy would contribute to and
enhance resource mobilization efforts applicablegteen bond initiative best practices and
emerging blue bond instrument linked to both wakeagrass and wetland ecosystem services
potentially sequestering carbon as sink to geneateon credits with linkage to Nationally De-
termined Contributions (NDCs).

Effective implementation of NDCs that incorporat®lEs in Africa for blue economy require

monetary and fiscal tools. The tools inform of intbees (subsidies, taxes), legal, regulatory and
institutional framework for governance and econostimulus are essential. The application of
these tools is necessary for mainstreaming theogims of environmental policy in blue econ-

omy. The application builds on tools developed Hatural resource accounting, economic in-
struments, incentive measures, governance and raregg. The application is mirrored in tools

as applied to carbon trading and environmentalieesvand anchors the LMEs in Africa to the
blue economy growth and development. The LMEs incaf potentially, enables blue economy
to be more equitable, sustainable and utilizingismo resources. Tourism is important to most
African countries’ economy. Economy with expanspatential to coastal and marine tourism.
Economy coverage including inland tourism with fester, springs, mountains among other
ecosystem services and sceneries. Tourism and stleesrs impacts environment causing ma-
rine litter pollution related issues and impactinfastructure resilience. Tourism within LMEs

should not be viewed in the context of businesSwbs and Dollars. Should be viewed more in
the perception of environmental, biodiversity, ggbsm and cultural services. This perception
should ensure to promote domestic tourism for ltmrg: sustainability and new market niche.
The mapping-out of tourism resources in Africa wigkevant linkages to Blue Economy should
incorporate climate resilience, blue carbon andsgstem services. This will enhance economic
value of oceans and inland freshwaters with cadeajuestration potential and linkages to eco-
tourism. The application of integrated approachuides local communities’ participation in



coastal and marine tourism that is essential iietmn of the marine environment. In this re-
gard, integrated approach refers to the Blue Ecgnivamework that offers an combined, sys-
temic, dynamic, inclusive, participatory, and e&teyn-based approach in which sectoral barri-
ers are minimized at the activity and governaneelleand environmental, social, and economic
dimensions are intertwined and pursued for all Bio®enomy activities (UNECA, 2016). The
integrated approach dwells on the ecosystem arnddes the principles of the Green Economy
in a Blue World report and sustainable developnfevirld Bank-UN, 2017). This takes in to
account the three pillars of environmental, ecomprand social sustainability (UNEP, 2016).
Integrated approach establishes a basis for the Beonomy to promote the conservation of
aquatic, coastal and marine ecosystems and susainge and management of associated re-
sources and builds on principles of equity, lowboardevelopment, resource efficiency, and so-
cial inclusion (UNECA, 2016; World Bank-UN 2017ntégrated approach as applied in this
study, recognizes the Blue Economy sectors thr@ughbcially inclusive process aimed at trig-
gering utilisation of LMEs in Africa’s structuratansformation, promoting integrated develop-
ment, and improved regional cooperation and coatatin. Coordinated continental efforts will
attribute to coastal and marine litter preventioh.MEs including: beach cleaning, collection of
plastics to conserve marine ecosystem/biodivensgource recovery for re-use and recycling by
small business enterprises.

2. The Significance of Africa Blue Economy Sectors

Generally, coastal tourism includes a range ofisourleisure, and recreationally oriented activi-
ties that occur in the coastal zone and immeditihare coastal waters. These include tourism-
related development infrastructure (accommodatiestaurants and food services, attractions,
and second homes), and the infrastructure supgoctiastal and marine tourism development
(e.g., retail businesses, transport hubs, marenad,activity suppliers) (Belhabib et. al., 2016).
Also included are tourism activities such as retioeal boating, coast- and marine-based eco-
tourism, cruises, swimming, recreational fishingprkeling, and diving among other water
sports. In the context of Blue Economy, the coneepentral to sustainable development that
incorporates socio-economic benefits and ecologioakervation and essentially seeks to pro-
mote economic growth, social inclusion and the gmestion or improvement of livelihoods
while at the same time ensuring environmental suebdity of the lakes, rivers, oceans and
coastal areas (Frontiers in Marine Research, ZD20ac, 2018; UNECA, 2016; UN, 2013). Af-
rican countries have vast natural and undisturbeEd. (Satia, 2016) attractive to coastal and
marine tourism.

In the LMEs of Somali and Natal Basins, the Westaian Ocean bordering, South Africa,
Mozambique, Tanzania, Kenya, Somalia, Seychellegldgascar and Mauritius is a well-known
destination in tourism market that is under-exgitOnly approximately 3.9 million tourists’
arrivals in 2012 (UNWTO, 2013) were registered. ércling to Africa Tourism Monitor (2018),
Africa international tourism arrivals increasedgbtly to 62.9 million in 2016 which is about
0.64% increase. In 2016, The Africa Tourism Moni(@018) indicates that Africa held 5.1%
share in worldwideourism arrivals, and 3.0% share of worldwide taurigvenues. The tourism
sector shows potential to develop with a projecpenivth of 3.3% up to the year 2030, resulting
in US$1.4 billion in 2020 and US$1.8 billion by ZD3he contribution of tourism sector differs



from country to country. African Union (2012) in Wda’s Integrated Maritime (AIM) Strategy
2050, indicates that South Africa registered 29@&%ourist arrivals and 67.9% of tourist re-
ceipts in 2012.

South Africa has the greatest share of tourisvalsiand receipts followed by Seychelles regis-
tering 26.4% of GDP (Sustainable Tourism Governaamog Management in Coastal Areas of

Africa Commission de I'Océanindien, 2007).In 20200,000 tourists accessed the Seychelles in
cruise vessels (UNWTO, 2013).

The LMEs (Somali Coastal Current, Agulhas Currertt Batal Basin) of Western Indian Ocean
Africa offer various tourism products including diional leisure destinations (Madagascar,
Mauritius and the Seychelles), Penguins (SouthcAjriwhale and dolphin watching (Zanzibar
and Mozambique), diving (Kenya), and nature-baseds¢m in many locations of the continent.
In some African countries, tourism focuses on idlaircuits (safaris in Kenya and Tanzania),
nature trails in (Uganda, Rwanda, Burundi, DemaciRepublic of Congo and Cameroon).

In the North Africa region within the Mediterrane8ea LME, is the largest of the semi-closed
sharing environmental, climatic, historical andtordl ties, over 46,000 km of coastline (UN-
WTO, 2013). The region is characterized by stronigalances in economic, humanitarian crises,
climate change and population growth, which creaté between the North and South shores of
the Mediterranean, creating a highly unequal regicontext. The Mediterranean region is home
to about 480 million people spread across thrediroamts, with an extremely varied population
density (UNWTO, 2013). Approximately, one third tife Mediterranean population live in
coastal areas, where tourism is concentrated,igadi urban sprawl and infrastructure devel-
opment of the coastal areas. Tourism is the masmaic sector in the Mediterranean region,
representing 30% of global tourism flow and ithe tworld’s principal regional tourist destina-
tion (UNWTO, 2013). This puts the LMEs in the Medlitnean and the Red Sea under ecosys-
tem pressure and ecological fragility.

The Mediterranean Sea LME hosts between 7% and f98teoworld’s marine biodiversity of
which 20-30% endemic species, and benefits froongtprotection with 1,231 marine protected
areas covering 179,798 k(UCN, 2013). Pressures contributing to the losaffitats include
unsustainable exploitation of resources, pollutidmate change, eutrophication and invasive
marine species. Biodiversity is fundamental for Mediterranean economy, with benefits de-
rived from ecosystem services and from tourism\aaide derived from nature.

The Canary and Angola Basins in the Atlantic Ocasupart of the LMESs in Africa, experience
limited tourism activities in some countries, alilgb with potential for exploration and exploita-
tion. Canary Basin experience favourable climasulteng in tourism activities in Morocco,
Mauritania, The Gambia and Senegal. Angola Basld corrent limits coastal tourism to Na-
mibia resulting in more inland tourism activitiesZambia, Botswana, Zimbabwe and South Af-
rica.

2.1 Coastal Tourism

Coastal tourism is one of the largest componenth@fglobal tourism industry and one of the
most vulnerable economic sectors to climate vdrtghas it is extremely dependent and sensi-
tive to climate and weather factors, which influerlce decision-making process of tourists and



the success of tourism businesses. Simultaneatistypne of the largest activities that contrib-

ute to climate change as estimated between 2002@M@i the overall carbon footprint of tour-

ism increased from 3.9 to 4.5 GtCO2e, represeriiitgof global greenhouse gas emissions
(UNWTO, 2013).

Tourist destinations will be affected by climateange, but coastal and island destinations will
be the most vulnerable to the impact and risks edy climate change (World Risk Report,
2018; Lam, et. al., 2012). Its causes are the aohgtresence of tourist infrastructures and high
dependence on tourism, the concentration of thelptpn present at the coasts, the intensity of
extreme events, which cause a sudden interrupfitmuasm. The impact of climate change var-
ies according to the territorial elements and dimeequirements (Sumaila, et. al., 2019). The
world’s climate change hotspots correspond to teegtaphic areas with the most intensive
coastal and maritime tourism activities, in patacun the Mediterranean Sea, and Indian Ocean.
Over 60% of tourists prefer beach holidays and Ibéaarism provides more than 80% of U.S.
tourism receipts (UNEP 2009).Coral reefs contridué® estimated US$11.5 billion to global
tourism (Burke et al. 2011). However, if estimabédourism’s contribution to the global econ-
omy are applied to the WWF estimates, then tounsoportionate share is approximately
US$225billion worth of the value of ocean goods services.

2.2. Marine Tourism

Marine tourism resources exist under a range diajlsystemic threats to marine and ocean sys-
tems that are primarily anthropogenically drivehe3e include climate change, overfishing, bot-
tom trawling (towing a trawl, which is a fishingtn@ong the sea floor), transfer of exotic spe-
cies, changes in waste, nutrient and sedimentsnptd coastal and marine ecosystems, coastal
infrastructure development and loss of naturalteim coastal areas, in particular, coastal wet-
lands. The experiences of these threats are “utiefggrexample, while they are global in scale
their effects on tourism development and the towperience varies from location to location,
hence, impact is local in nature (Belhabib et.2016; Bennett, et. al., 2019). In the long term-
their effects are systemic in that over time thé&gch not only destinations but also source re-
gions as well.

2.3. Climate Resilience

Climate change is one of the main concerns witpeetsto the future of marine in general, and
LMEs in particular. The Intergovernmental panel ©@mate Change (IPCC) 2014 concluded
that: coastal tourism continues to be highly vediée to weather, climate extremes, and rising
sea levels with the additional sensitivity to océamperature and acidity for the sectors that rely
on reef tourism. Developing countries and smalkhndl states within the tropics relying on
coastal tourism are most vulnerable to presentfanole weather and climate extremes, future
sea level rise, and the added impacts of corathieg and ocean acidification (IPCC 2014; Su-
maila, et. al., 2019; Lam, et. al., 2012).

Africa also recognizes that certain adaptation stwents have significant mitigation dynamics
as well. For example, when watersheds and catchareas conserved through further invest-
ments, they tend to foster resilience and stremgthe adaptive capacities of nearby communi-
ties (experienced less floods, improved local darstability among others). The conservation
investments also contribute to enhancement of #nbon sink function of the watersheds and
water catchment resources, resulting in more casegoestration.



Coming into effect, the Paris Agreement (2015)upport climate resilience provides space for
investments. African countries have prepared armmgted Nationally Determined Contribu-
tions (NDC) action plans with ambitious targetsd avith potential for investment (Sumaila, et.
al., 2019). NDCs consider both mitigation and ada@h projects where renewable energy, such
as solar, wind, waste to energy power, will beadtrced to replace the burning of coal and char-
coal. The investment will reduce emission of carldorxide gases and deforestation avoided.
Restoration of beaches by reducing erosion, manageof mangroves and protection of coral
reefs will result into increased fish stocks duebtdter breeding grounds, hence local fisher
communities’ livelihood sustained (Belhabib, et, 2016). As a result, the adaptive capacity of a
nearby community enhanced.

2.4. Blue Carbon and other ecosystem services

Blue Carbon is part of a Blue Economy with an opyaity to develop coastal wetland projects
to mitigating climate change. The planning of baa@bon conservation projects and evaluating
how ecosystems can be more effectively includetiiwiéxisting policy frameworks, carbon fi-
nancing mechanisms such as Reducing Emissionseforestation and Land Degradation and
agriculture (REDD+) and other United Nations FramgwConvention on Climate Change
(UNFCCC, 1992) mechanisms are essential to regtaid protecting LMEs. There is also a
great opportunity for Nationally Determined Contriilons (NDCs) for adapting and mitigating
climate change in existing frameworks for carbofsets referred to as carbon credits. Coastal
protection, biomass production, water purificatiseagrass, mangroves and wetlands in the con-
text of blue carbon are among the most importaosystem services delivered by LMEs. Their
current value is estimated to the average moneftae of carbon sequestration of about USD
13, 000 per kihof mangrove, salt marshes and sea grasses. Ac#ie of Africa, the value is
estimated at USD 40 billion in 2018 annually witpaential growth to USD 45 billion in 2030
and to USD 70 billion in 2063. In addition, withlwa of an effective protection and restoration
of coastal, marine and freshwater ecosystems.

3. Application of Integrated Approach to Blue Economy in African
LMEs

The context in which Coastal & Marine Tourism; Ciite Resilience; Environment, Blue Carbon

& Ecosystem Services and Infrastructure operateemerging issues thereof, compounded in
the framework of Drivers, Pressure, State changpatt and Response (DPSIR). This integrated
framework summarized in the figure below, showsetelency and interdependency on each of
the concepts in interactive system with integraeproach.



Figure 1. Framework for Integrated Blue Economy €&ots in Large Marine Ecosystems

LME
Drivers (D) LME
The human activities responsible
socio-economic trends and
demographic & development
Pressures I (R)
P) The human response:
The human causes of the problems : ;
L . compensation, restoration,
Pesticides, Sewage, Effluents, Spills counteracting, conforming,
/ cause physical & biological changes ameliorating ecosystem conditions
| 4 —
\ State Change (S)

The Impact on Society:
biodiversity loss, disaster, loss of
nutrients, environmental
degradation & deterioration,
human-induced climate change
risk

The change in the background status
Physical, Chemical, Biological,
Structural: change +ve or -ve

Natural Change
Climate change
Natural variability

Source: Modified from Driver-Pressure-State-Imgaesponse Framework, UNEP 2011 and Ac-
tivities of Blue Economy, World Bank—UN, 2017

The integrated and interactive framework portraysexhanism operating in LMEs. In this re-
gard, coastal and marine tourism include shoreebastvities, such as land based, whale watch-
ing, reef walking, cruise ship supply and yachtewgnts, within the overall context of marine
tourism. Tourism stimulates infrastructure develepmaccelerating economic growth by in-
creasing the number of available jobs in a toussator, both directly and indirectly. The sector
needs to be climate resilient and environmentailgntlly. The sector has a multiplier effect
within the industry. For example, the Guinea Curi®ystem represents a Large Marine Ecosys-
tem (LME) ranked among the most productive coastdl offshore waters in the world with rich
fishery resources, oil and gas reserves, precionsrais, a high potential for tourism and serves
as an important reservoir of marine biological dsty of global significance (Chika, et. al.,
2006). In part, results into: a large and diveesifivorkforce with a varied skill profile in the
tourism sector; jobs involved in direct adminiswatof hotels, restaurants, stores, transportation
and security; the creation of new employment opputies for the youth and women and liveli-
hood support to local communities (lbrahim, 2018JHbib et. al., 2016). The outcome of the
sector, results in an increase in the standardioflof the local population, which, in turn, lesad
to an increase in consumption of goods and senaoesincreased spending in the economy.



However, these economic drivers put pressure ogystems resulting in state of change of both
biological and physical environment and ecosystepaicted by climate change and variability
requiring institutional responses in form of finac policy and governance (Bennett, et. al.,
2019).

Summary of Blue Economy Contributions

Table 1: Economic and social contribution of the Coastal and Marine Tourism sector in 2018

Global Overview 2018 USD billion 2018 % of total 2019 Growth
Direct contribution to GDP 2,750.7 32 3.6
Total contribution to GDP 8,811.0 10.4 3.6
Direct contribution to employment 122,891 3.8 2.2
Total contribution to employment 318,811 10.0 2.9
Visitor exports 1,643.2 6.5 4.0
Domestic spending 4,060.1 4.8 3.5
Leisure spending 4,475.3 2.5 3.8
Business spending 1,228.0 0.7 3.0
Capital investment 940.9 44 44

Source: World Travel & Tourism Council: Economic Impact 2019

In 2018 the sector contributed USD80 billion, about 3.4% of the GDP at annual growth rate of
1.3% over the last decade (Attri, 6-8 May 2018). The sector has potential for expansion and growth
as most areas are yet to be exploited. The contribution to employment in 2018 was estimated at 24
million jobs in Africa at annual growth rate of 5.6% compared to global average of 3.9% (AfDB
2018; EC 2018). This provides potential opportunity for economic development. The development
of eco-tourism will contribute to the conservation of ecosystems and reduce the ecological
footprint. In addition, it will employ about 10% with impact on services and capital investment.



Table 12: Economic and social contribution of the Coastal and Marine Tourism sector in 2030

Global Overview USD billion 2030 % of total Growth
Direct contribution to GDP 4,065.0 3.5 3.6
Total contribution to GDP 13,085.7 11.5 3.7
Direct contribution to 154,060 43 2.1
employment
Total contribution to 420,659 11.7 2.5
employment
Visitor exports 2,483.9 7.2 3.8
Domestic spending 6,031.9 5.3 3.7
Leisure spending 6,780.7 2.8 39
Business spending 1,735.1 0.7 32
Capital investment 1,489.5 5.0 42

Source: World Travel & Tourism Council: Economic Impact 2019

The projections of the sector growth by the year 2030 are relatively minimal or almost constant
on global average, while Africa expected to grow by 3.5% (Attri, 6-8 May 2018). In 2030 the
value added generated by the coastal tourism should exceed 100 billion with 28 million people
employed while in 2063, it should generate 138 billion of value added with an employment
figure of 35 million. The strong development of the continental tourism will boost the demand
for tourism services and infrastructures. The coastal and the marine environment as a whole has
become one of the new frontiers and fastest growing areas of the world’s tourism industry, and
Africa is likely to be the most beneficiary. The key drivers for Africa’s benefits are related
to:Ecological sustainability; Social and cultural sustainability and Economic sustainability that
are functional and less polluted and advancing green low-carbon and blue economy.

Blue Carbon is part of a Blue Economy with an opportunity to develop coastal wetland projects
to mitigating climate change. The planning of blue carbon conservation projects and evaluating
how ecosystems can be more effectively included within existing policy frameworks, carbon
financing mechanisms such as Reducing Emissions from Deforestation and Land Degradation
(REDD+) and other UNFCCC mechanisms are essential to restoring and protecting marine
ecosystems. There is also a great opportunity for Nationally Determined Contributions (NDCs)
for adapting and mitigating climate change in existing frameworks for carbon offsets referred to
as carbon credits. Coastal protection, biomass production, water purification, etc., are among the
most important ecosystem services delivered by Large Marine Ecosystemaquatic ecosystems.
Their current value is estimated to the average monetary value of carbon sequestration of about
USD 130 000 per km® of mangrove, salt marshes and sea grasses (Failler, et al., 2019). At the
scale of Africa, the value is estimated at USD 40 billion in 2018 annually with a potential growth
to USD 45 billion in 2030 to USD 70 billion in 2063 with an effective protection and restoration
of coastal, marine and freshwater ecosystems.




4. Challenges and interventions

In unlocking the potential of sustainable blue ewow for coastal and marine tourism, climate
resilience, environment and infrastructure, ch@émemerge. However, the challenges are iden-
tified and potential strategic interventions sugeesThe challenges are regarded as issues the
African continent is facing in respective sect@sme of these challenges are technical, institu-
tional and data in nature. In this regard, theyst@in the understanding of the Blue Economy
concept and application of its framework to diffgrenstitutional objectives and a range of eco-
nomic policies and sectors necessary for the atibn and sustainability of LME resources.

LME sustainability achievement is underpinned bypligation of policies supporting coopera-

tion among countries, networking and partnershgeess public-private entities at a transforma-
tive and an unprecedented scale. Inability of fustins for effective coordination, transparency
and efficient governance challenge growth of blaenemy. Since blue economy explores op-
portunities to stimulate socio-economic developnat improving the livelihood of people and

considering the sustainability of large marine gstesms and coastal communities, institutional
capacity needs to be developed and strengthened.

Institutional scope for blue economy is broad aad humerous institutional facets with varied
roles and responsibilities. These cut across reseand development; the ocean economy in-
cluding: shipping, maritime transport and fisher&sd also the emerging and new economies in
offshore aquaculture, sea bed mineral and petrolaimng, bioprospecting and marine biotech-
nology. In addressing the challenges to LMEs iatreh to blue economy, some strategic inter-
ventions relate to “non-economic goods and serVitest contribute to livelihoods of local
communities and other economic activities includimgnagement, conservation and protection
of coastal and marine ecosystems, waste disp@sabm sequestration and biodiversity.

LMEs in the context of blue economy vary in eachrtoy and coastal communities. This is due
to different circumstances and priorities that ad@sts across institutions and geographical loca-
tions. However, the core components of blue econaimyat providing strategic interventions to
remove barriers and challenges and generate bef@fisocial and economic gains. In addition,
enhancing and strengthening institutions with @ibgirequired for restoring, conserving, protect-
ing and managing the LMEs’ diversity, functions ardues, and reducing waste and promoting
sustainable development. In order to mitigate thallenges, some suggestions are provided for
potential strategies necessary to address thedlergies and recognize opportunities of the blue
economy sectors in LMEs.

4.1.Challenges

The challenges are experienced as both technidastaategic in nature. The technical challeng-
es relate to data, information, reliability, vatidiaccuracy and relevance. Technical data is nec-
essary but not sufficient for exploitation of bleeonomy in LMEs. LMEs are vast and complex
in nature. Data required transcends Geographidainration System (GIS), Geographical Ref-
erencing, Spatial Mapping, Remote Sensing, Sadhitage, but, understanding and interpreta-
tion of data for appropriate application to the @gpt of blue economy.

Available secondary data obtained through deskeoew of the literature and applied in this
study is global and indirectly correlate to LMESAfrica. Inadequacy of data on LMESs in Afri-
ca, perpetuate risk of data and information. Irardgspanning into challenges of data reliability,
validity, accuracy and relevance in discourse ofHsMin Africa.
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LMEs in Africa for blue economy are driven by impaont factors and facilitated through various
sectors requiring sound technical data. An overvigvsome of the blue economy sectors in
LMEs in Africa dependent on data include: harvesti living resources. In this regard, relia-
ble, valid, accurate and relevant data is neces®ata enables accuracy in mapping out LMEs
with fisheries and aquaculture potential, and henf@ming the policy and decision makers to
design relevant, reliable and valid mechanismsttierprovision of marine biotechnology with
the view of developing a blue economy supportirgggharmaceutical and chemical industries.

Technical data is essential in LMEs in Africa segkio explore the development of a blue econ-
omy for extraction of non-living resources, consgion, protection and management of coastal
and marine ecosystems. The technical data is estjfwr informing relevant blue economy sec-
tors including mineral sand and gravel for sea ipgang with consideration for environmental
integrity, the energy sector for fossil fuel, ofldagasexploration, the energy sector for renewa-
bles and clean technologies, and freshwater ford#salinationand purification of water re-
sources with relevancy to conservation of biodiig@snd management of the environment.

Technical data that is reliable, valid, accurate aatevant informs policy and decision makers to
effectively and efficiently manage LMEs with potahtto develop blue economy attractive to
tourism and trade. Essentially, the LME serviceselsvant to tourism and recreation with the
key blue economy sectors being coastal and maouéstn development, and associated infra-
structure as well as transport and trade with tmemic activities including shipping, port and
hotel infrastructure and auxiliary service. Relghtalid, accurate and relevant data help policy
and decision makers to determine indirect contitloubf LMES in Africa to blue economy activ-
ities, environment, climate resilience and climelb@nge. The blue economy involves the non-
market based coastal and marine services and thdatarelevant sectors for carbon sequestra-
tion is critical. The carbon sequestration throbgre carbon, ecosystem habitat protection , con-
servation, management and restoration, waste disfrosn shipping and for land-based industry
through assimilation of land-based effluents areldhistence of biodiversity through protection
of species habitat, are further complicated by aterchange.

4.1.1.Climate change

Climate change resilience requires application ades and standards that will contribute to
building capacity necessary to enhance resilieffogoastal and marine tourism infrastructure.
However, there is limited knowledge and awarenesapplication of climate resilient building
codes and standards in Africa. In addition, atteniptapply ecological standards to solve envi-
ronmental challenges or problems of coastal andnea&ourism infrastructure provide potential
opportunity. The Blue Economy strategy will ensureorporating natural elements of marine
ecosystem (e.g. wetland vegetation; sea-grasd,re@fa, mangroves) into shoreline stabilization
in order to reduce environmental challenges andbgmal impacts, minimizing fragility of the
ecosystems, and stopping coastal erosion. ThuBlthee Economy strategy will enhance value
addition and improving the ecological value of nmade structures by adding features of
coastal and marine tourism that are generally mgsfiom such structures at design level and
can contribute to reduction, minimization, avoidanmitigation and management of the detri-
mental effects of coastal and marine tourism owulibarsity. Management of man-made disturb-
ances including maintenance works; noise pollutiaaryesting; discharge of effluents to artifi-
cial coastal and marine space (Bennett, et. al9R0
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4.1.2.LME Environment

LME environments are emerging as economic hubscantinuously under physical end envi-
ronmental transformation is a consequence of tbreasing demand for tourism infrastructure to
sustain commercial, residential and tourist acgitA number of coastal countries are develop-
ing infrastructure that including: breakwaterstigst and seawalls that have become features of
intertidal and shallow sub-tidal marine featurestkis et. al., 2011). Thus far, coastal and ma-
rine tourism transformation is increasing in resg®to the exponential growth of coastal popula-
tions and to African changes, such aslseal rise and increased frequency of extreme vegath
events (e.g. cyclones, storms). As a result, tMr@mmental challenge is the ecological effects
of increasing infrastructure to coastal and maringism. Hence, the blue economy strategy will
provide future research and development (R&D) dioes for advancing knowledge and data
for coastal and marine tourism ecosystems and iglghhow alternative management options
might mitigate their environmental impacts (Benpett al., 2019). Coastal and marine tourism
infrastructure supports different in-situ and etxrginarine biodiversity. Its introduction in the
intertidal zone or in neahore waters result into fragmentation and lossaddiral biodiversity.

In addition, the provision of hard substrata alsedimentary shores alter local and regional bio-
diversity by modifying natural patterns of dispérsaspecies, or by facilitating the establish-
ment and spread of exotic species. The blue ecorstrategy will make provisions for guide-
lines for coastal and marine tourism conservatiwh @otection.

In spite of being economically profitable, this #qenerates considerable environmental dam-
ages and it is overly dependent on natural reseyicam, et. al., 2012). To supply visitors with
a variety of goods and services, pressure on riaggaurces can become quickly unsustainable.
For instance, the additional demand of water, gnergfood —extremely scarce resources in
many coastal areas— cause pressure on local tessitand communities, leading to overfishing
(Belhabib, et. al., 2016), water shortages, as a®lexpensive electricity and cooling/heating
costs. In addition, coastal and maritime tourismses marine and freshwater pollution through
the discharge of sewage and the disposal of caladi#gequantities of solid waste. Coastal and
marine tourism generates indirect land activitiekdd to infrastructure constructions that are
responsible of considerable amounts of pollutioth @struction of natural habitats, as well as of
pressure on natural resources such as water lousatgl, limestone and wood.

4.2.Interventions

Challenges are complex in nature and require msdijlinary interventions and actions to
match the need for strategic solutions.Thus, thabhghsuggested interventions are sectorial, it
should be noted that, the multi-sectoral approaxh synergy among blue economy sectors are
critical for effective outcomes. Some of the stgatanterventions to provide solutions are sug-
gested below.

4.2.1 Integrated and Perspective Approach to Marine Ecosystem Sustainability

Integrated and Prospective Approach to LME Sushalityais complex and requires adequate
data for assessing marine ecosystem changing camslib understanding the functioning of the
marine ecosystem (Jobstvotgt et. al., 2014). Tiwelack of spatial data necessary for effective
and efficient planning. Marine ecosystems suffenfra scarcity of spatial data relative to terres-
trial counterparts. In terrestrial systems the igpgtatterns of land-use/land-cover (LULC) are
relatively straight forward to access via sateliitel have been used as proxy indicators of eco-
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system service provisions. In contrast, remoteisgrteols used to study the surface of the earth
are much less effective at capturing images of gbabed, and by extension marine habi-

tats.Marine ecosystems such as waters and their coastgware frequently driven great distanc-
es by winds, tides, and currents unlike terresa@systems. This creates a challenge for man-
agement as the identification and protection oaanehere ecosystem services are exploited is
not necessarily sufficient to ensure sustainedicemelivery. Further complications arise from
the three-dimensional uses of marine systems, pocating activities that use the sea surface,
the water column and the benthic habitats. Howesatgllite remote sensing of LME chloro-
phyll, productivity (gCm?3t) and temperature have proved important meansémitoring and
assessing changing states of LME conditions (Sheenal., 2011, Belkin, 2009; UNEP, 2016).

4.2.2 Maritime spatial planning and better coordination and synergy

Maritime spatial planning requires effective anticegnt coordination. In order to guide marine
conservation actions more effectively, there isrtbed to use species distribution models for ex-
ample for studies on biological invasions, the tdation of critical habitats, among others
(UNEP, 2015). The management of marine systemfydimg the assessment of their overall
health status increasingly by applying ecosystesethand impact assessment approaches (Ben-
nett, et. al., 2019). The protection and conseovabf marine ecosystems, together with the sus-
tainable use of the services they provide, areunfl@mental importance to the maintenance of
marine health (Bennett, et. al., 2019). The goatadsystem-based management is to maintain
an ecosystem in healthy, productive, and resilgamditions so that it can provide the services
needed for the well-being of society.

4.2.3. Improving Marine Knowledge

Enhance progress to supplement technological aéwaerts resulting in the accessing and ac-
quisition of spatial data readily and at highertesons. Develop capacity to map, model and
value an increasing number of marine ecosystemcssrwith initiatives such as principle-based
modelling. Create awareness required around thgr@se in marine ecosystems to increase
knowledge on the value of the biosphere and tlativel proportion between biomes. Establish a
mechanism for effective long-term monitoring of ptagiions and communities supported to un-
derstand marine ecosystem functioning and its resgto environmental and anthropogenic
pressures. Develop a coding system to provide Wwaget reliable, verifiable, efficient and cost-
effective monitoring of marine species. Obtain eatrinformation on a regular basis, complete
maps of marine habitats, ecosystem services, amwibregs, supporting a better understanding of
spatial ecology and marine management. This infoomaequires data integration of the differ-
ent ecosystem components in order to understagd-trale patterns and long-term changes.

5. Conclusions

The Blue Economy development of coastal and magitiourism, climate resilience, environ-
mental, blue carbon and ecosystem services andstniicture support the notion of Wealth
Creation and LME Sustainability with aspirationsaofprosperous Africa, promoting inclusive
growth and sustainable development. Establishimgaties to NDCs with overarching coverage
of LMEs will potentially generate benefits in retat to:

» Environmentally sustainable and climate resilieamdreomies and communities;
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* Integrated and sustainable coastal and marinestoyend
» Resilient infrastructure, Blue Carbon & other esieyn services.

These components require an integrated and intezaithmework to be applied. This frame-
work has potential to set and establish new presriin emerging climate change market, blue
carbon and ecosystem services new frontiers foeldpment in Africa with possibilities to gen-
erate income, create employment and reduce poviertgddition, creating public policy for
awareness on blue economy, promoting educationrdadnation dissemination are inevitable
to protection of LMEs and promotion of integratggbebach to sustainable development in Afri-
ca.
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