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ABSTRACT This paper focused on the ecosystem functioning, goods, services and economic benefits in Buffalo
City Metropolitan Municipality (BCMM) Eastern Cape, South Africa. Approval for this study was given by both
the BCMM and the University of Fort Hare (with ethical clearance certificate number given as KULO11SOLAOL).
The analysis of results begin with the demographic characteristics of the study population (such as age, educational
attainment and race), as well as other issues including the following: knowledge and benefits derived from CVEs,
changes in features of coastal vegetation resources management and conservation, as well as the analysis of
derivable services (such as provisioning, cultural and regulation services) in the study area. It presents the analysis
of questionnaire results, which indicated that more males (122/48.2%) participated in the field exercise, while
respondents that had the highest frequency in terms of age (that is, 36-40 years old respondents) were 97 (38.3%).
As regards educational attainment, majority of the respondents, (that is, 117/46.1%) were university degree
holders, and blacks were 172 (68.0%). This research also sought to know the respondents’ knowledge of coastal
vegetation resources, as well as the benefits derivable from the study area, and these were categorized into three
areas namely, raw materials (154/56.9%), medicinal purposes (159/62.8%) and economic benefits (161/63.4%).

The results were further elucidated with bar graphs, pie charts, scatter diagrams, plates and tables.

INTRODUCTION

This study focused on the functioning,
goods and services aswell asthe economic ben-
efitsfrom Buffalo City Metropolitan Municipal-
ity. Ingeneral ecosystems offer several environ-
mental functions and services, such as biodi-
versity conservation (Mace et al. 2012; Bom-
marco et al. 2013; Breuste et a. 2013), carbon
sequestration (Egoh et al. 2012; Reyers et al.
2012), defense against soil erosion (Mendoza-
Gonzélez et a. 2012; Ninan 2012) and al o, veg-
etation beautifiesthe environment (Reyerset al.
2012; Raoet al. 2015; FAO 2016), flood control
(Sitaset al. 2014), desertification and water sup-
ply (Wangai et a. 2016; Turpieet a. 2017). This
calls for continued research to be undertaken,
monitoring, and protection to ensure ecosys-
tem functioning and services which is funda-
mental in coastal green sustainability (Willemen
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et al. 2013; Cortinovisand Geneletti 2018). Ac-
cording to Bastian et al. (2012), there are two
basic areas of ecosystem functioning, firstly are
the functions which offer direct advantage to
man and secondly the environment. These are
those which uphold natural systemsintegrity in
general and ecosystems in specificity (Cabello
etal. 2012). Also, theclassifications of functions
(namely, information, habitat, production and
regulationfunctions, (Egoh et al. 2012) waselu-
cidated in this chapter. Also, the analysis of re-
sultswerefurther illustrated with tables, plates,
bar charts and scatter diagrams accordingly.

TheConceptualization of
Ecosystem Service (ES)

The concept of ecosystem services (ESS)
wasinitially articulated as atool for enlighten-
ing and communicating support efforts geared
towards the conservation of biodiversity (De
Groot et al. 2010; Gémez-Baggethun and Barton
2010). Asthe beamlight on environmental con-
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servation and management isfocused on secur-
ing the livelihood of species and ecosystems,
wider societal attention on biodiversity con-
cerns, aswell asthe numerous human and envi-
ronmental merits holds much promise, and this
concomitantly anticipatesincreased disposition
to safeguard biodiversity, especially where se-
vere ecosystem disturbances have been stated
(Mononen et al. 2015). In the course of studying
ecosystem services in the early years, the con-
cept was marked with wide multiplicity as re-
gards the use of concepts and terminologies
(Haines-Young et al. 2012). However, latter de-
velopments such as the invention of the cas-
cade model aswell asthe execution of the Com-
mon International Classification of Ecosystem
Services (CICES) have endeavored to unite the
terminologies and brought some levels of ac-
cord amongst different scientific fields of sci-
ence (Haines-Young et a. 2010; Monomen et al.
2015; LaNotteet al. 2017). The European Com-
mission underscores the significance of precise
information on ecosystem service as aplatform
for the operationalization of the 2020 EU Biodi-
versity Strategy (Cortinovisand Geneletti 2018).
It is on this premise therefore that it is impera-
tive to assess ecosystem goods and service
delivery in our communities (Jorda-Capdevilaet
al. 2016). Instances of operationalizing the CIC-
ES categorization include the Green Frame strat-
egy of mapping green infrastructure (Koppero-
inen 2014) aswell asthe national ES classifica-
tion of Belgium, (Turkelboom 2013). Notwith-
standing the numerous progress in the devel op-
mental stages of ecosystem service, associated
conceptions and operationalization, alot is still
reguired to done regarding the incorporation of
ecosystem servicesin practical termsregarding
the enactment of policieson national or regional
scales. Thisispremised upon the all-encompass-
ing characteristic of the concept, inadequatein-
stances of ES applications, as well as typolo-
giesof the ES.

In the urban scene, for example, the signifi-
cance of ES cannot be over-emphasized. For ex-
ample, EImqvist et a. (2015), posited that financ-
ing, restoring, conserving, and improving eco-
system services and green infrastructure in ur-
ban climes goes beyond its social or ecological
values. Itisalso economically sustainable, even
in the face of prevailing economic situations.
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Further, the applications of ESis vital in deci-
sion-making procedures associated with urban
land use and management practicesand to guide
restoration practitioners, landscape planners,
urban managers architects, and other stakehold-
ers as well as private and institutional stake-
holders in the course of environmental service
delivery (Jorda-Capdevilaet al. 2016). Despite
the fact that economic considerations provide
worthwhile argumentsfor environmental devel-
opments, they are inadequate to fully measure
or capture or monitor the wide array of merits
associated with urban ecosystem services res-
toration. Indeed, many significant ecosystem
services were not acknowledged in some pub-
lished works on economic valuations of urban
green infrastructure, other merits considered in
this chapter incorporates other benefits such as
promoting well-being, provisioning services, and
social comfort, as further research effortsisre-
quired to satisfactorily capture these values. Ur-
ban ES are produced in diversities of habitats,
green spaces, urban forests parks, vacant lots,
landfills, cemeteries, gardensand yards, blue spac-
es, campus areas, and including streams, lakes,
ponds, artificial swales, and storm water reten-
tion ponds, etc. (Chen et al. 2014; EImqvist et al.
2015), and are generally typified by high demand
on account of very large number of immediate
local beneficiaries.

Aimof Sudy

Theaim of thisstudy isto determine the ec-
osystem functioning, goods, services and eco-
nomic benefitsin Buffalo City Metropolitan Mu-
nicipality (BCMM) Eastern Cape, South Africa.

MATERIAL AND METHODS

This study involved the distribution of 300
copies of the questionnaire to different catego-
ries of individuals in the study area of Buffalo
City Metropolitan Municipality (BCMM) East-
ern Cape, South Africa(Fig. 1) and theseinclude
government officials (provincial and municipal -
ity officials) related to vegetation conservation,
headsmen, local |eaders (areaand ward council-
ors), Community-Based Organizations (CBOs),
Non-Governmental Organizations (NGOs), tra-
ditional healers, grassroot dwellers, students,
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community members and the general public re-
siding in the study area. The analysis of the
field results begin with the demographic charac-
teristics of the surveyed respondents. Out of
the 300 copies of the questionnaire distributed,
atotal of 254 copies were returned. The results
were analyzed in the Statistical Package of the
Social Sciences(SPSSversion 32). Theanalysis
of results include the demographic characteris-
tics of the study population (such as age, edu-
cational attainment and race), as well as other
issues including the following: knowledge and
benefits derived from CVEs, changesin features
of coastal vegetation resources management and
conservation, as well as the analysis of deriv-
able services(such as provisioning, cultural and
regulation services) in the study area. Also, the
analysis of results were further illustrated with
tables, plates, bar charts and scatter diagrams

accordingly, ecosystem services in the context
of coastal environmental protection was stated
and finally, the findings from the field survey,
which were derived from the collected data per-
taining to the ecosystem functions, goods, ser-
vices and economic benefits derivable from the
study area were also discussed.

RESULTS AND DISCUSSION
Demographic Char acteristicsof Respondents

This section contains data presentation and
discourse on the research findings based on the
broad and specific objectivesof thisthesis. The
coreargument of thischapter isthat demographic
factors. The types of demographic factors that
existinliterature are age, gender (or sex), educa-
tional attainment level (for example, matric, Mc),

Map of the study area
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religion (for example, Christianity, Islam, etc.),
some of therelevant demographic factorsto this
study are hereby defined below.

Gender of Respondents

Gender denotesthe socially- fashioned com-
portments, actions, roles, and special features
that a society comprehends as suitable for men
and women. Table 1 depicts the gender of the
surveyed respondents.

Table 1: Gender distribution of the respondents

Gender Frequency Percentage (%)
Male 122 48.2
Female 131 51.8
Total 253 100.0

Source: Author 2019

Table 1 reviewed that 122 (48.2% of the re-
spondents) were males, whilethe residual num-
ber, that is, 131 (51.8%) werefemales. Other em-
pirical studiesconducted that supportsthefind-
ings of thisresearch include K eane (2016), who
opined that women placed greater significance
on conservation practices, and attributed pres-
ervation values to non-human ecological com-
ponents than their male counterparts.

Age of Respondents

Ageisconceptualized as the longevity of a
person or phenomenon that ever lived or exist-
ed. WHO (2011) statesthat age isthe longevity
or amount of protracted time of one’s existence
and life duration. From the foregoing, the re-
spondents that were between 36- 40 years old
were in the majority (that is, 97/ 38.3%), who
were essentially working class respondents, fol -
lowed in sequence by respondents of between
26-30yearsof age (34/13.4%), who were mostly
postgraduates and working class respondents.
Further, respondents that were above 45 years
of agetotaled 22 (8.6%).

Educational Attainment

Educational qualificationsrefer to diplomas,
certificates, degree, professional titles etc. that
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anindividua hasaccomplished through private,
part-time or full-time study, whether conferred
locally or internationally by educational author-
ities, aswell as special professional or examin-
ing bodies. Table 2 depicts the level of educa-
tional attainment of the respondents.

Table 2: Educational attainment of the respon-
dents

Level of educational Frequency Percentage

attainment (%)

Middle school 9 3.5
Matric 104 41.3
Undergraduate students 17 6.7
National diploma 6 2.4
University degree 117 46.1
Total 253 100

Source: Author 2019

Table 2 displays the results from the third
question in the survey form, which refersto the
level of educational attainment of the respon-
dents, and reveals that majority of the respon-
dents (that is, 117/46.1%) possessed university
degrees (such as honors, masters and Doctor of
Philosophy degreesfrom various higher educa-
tion institutions), while 104 (41.3) respondents
were matriculated. Also, undergraduates and
middle school respondents numbered 17/6.7
percent and 9/3.5 percent correspondingly.

Racial Distribution of Respondents

Information regarding theracial distribution
of the respondents was also garnered in the
course of the field survey. The results are here-
by presented in tabular format in Table 3.

Table 3: Racial distribution of respondents

Race Frequency Percentage (%)
Black 172 68.0
White 16 6.3
Colored 33 13.04
Indian 24 9.5
Asian 7 2.8
Total 253 100

Source: Author 2019

Table 3 reveals the fourth question in the
questionnaire, which refers to the racial sensi-
bilities of the surveyed respondents, with ma-
jority of them (that is, 172/68.0%) were predom-
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inantly blacks (who were either Xhosas, Zulus
or other foreign nationals), while colored respon-
dents (predominantly Afrikaans) were 33
(13.04%). Also, thewhite popul ation of surveyed
respondents were 16/6.3 percent, were mostly
East London dwellers, a, while 7 (2.8%) respon-
dents were Asian.

Level of Knowledge and Care for Coastal
Vegetation Resources and the Environment

The researchers sought to know the respon-
dents’ level of knowledgefor coastal vegetation
resources as well as their level of care. Thisis
because these two aforementioned underpin-
ningswill form thefoundation for theinterview.
Hence, the research findings from this exercise
asdepicted in Table 4.

Table 4 depicted reveal sthelevel of knowl-
edge and care of the respondents towards coast-
al vegetation resources and the environment.
Thetablerevealsthat while 144 (56.9 %) respon-
dents have knowledge of coastal resources and
the environment, a high number (that is, 77/
30.4%) of respondents still claim ignorance of
the significance of ecological resources, and 32
(12.6%) respondents maintained neutrality inthis
regard, hence, this thesis is long overdue, as
urgent strategiestowards orientation of the pop-
ulace on the germaness of conserving our CVES
and environmental resources should be expe-
dited. Furthermore, it'sonething to have knowl-
edge, and another to carefor CVEs. Asrevealed
fromtheTable4, 24 (9.5%), aswell as50 (19.8%)
respondents neither had knowledge nor cared
for CVEs, while 178 (70.6%) responded in the
affirmative.

BenefitsDerived from Coastal Vegetation
Environments(CVEs) by Respondents

The researchers sought to know the bene-
fitswhich the BCMM dwellersderivefrom their
CVEs. Theresultsare tabulated in Table 5.

Table 5: Benefits derived from coastal vegetation
environments (CVESs) by respondents

Benefits Frequency Percentage (%)
Raw materials 154 60.9
Medical purposes 159 62.8
Economic 161 63.4
Total 253 100

Source: Author 2019

Table 5 reveals the benefits that the sur-
veyed respondentsderivefrom CVESs. It depicts
that 159 (62.8%) of the respondents derive me-
dicinal benefitsfromthe CVEs. Thisisbuttressed
by Wintola and Afolayan (2015), who stressed
that Hypoxis hererocallidea, Strychonos hen-
ningsii, Rumex lanceolatus, Ozoroa mucro-
nata Acacia karoo, Cotyledon orbiculata, etc.
areavailablein the study areafor medicinal pur-
poses. Also, 154 (60.9%) and 161 (63.4%) respon-
dents were of the opinion that the raw material
and economic benefits of the CV Esrespectively.
Also, 154 (60.9%) respondentsindicated raw ma-
teria benefitsfrom BCMM'’ secosystem. Fromthe
foregoing, the researchers observed during field
interactions with locales that the significance of
the study area is further acknowledged as a
source of diverseraw materialswhich areutilized
in clothing-making and fashion-based factories
(such as animal feathers and skin), timber (for
furniture and carving). The next subsection an-
alyzes the changed regarding the coastal vege-
tation resources in the study area.

Changes Regar ding the Coastal Vegetation
Resourcesinthe Sudy Area

On account of natural and anthropogenic
factors, there have been alterationsin the qual-
ity and quantity of resourcesin the CVEs of the
study area. From the foregoing, the responses
of the respondents are analyzed in Table 6.

Table 4: Level of knowledge and care for coastal vegetation resources and the environment

Question

No Neutral Total

Knowledge of coastal resources
and the environment
Care for coastal resources and the environment

144 (56.9%)
178 (70.6%)

77 (30.4%) 32 (12.6%) 253 (100%)

24 (9.5%) 50 (19.8%) 253 (99.7%)

Source: Author 2019
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Table 6: Features of coastal vegetation changes in
study area

Table 7: Nature of coastal vegetation changes in
the study area

CVE changes that Frequency Percentage Nature of coastal Frequency  Percentage
have occurred (%) vegetation change (%)
Overall quality 119 48.0 Increased change 29 11.7
Species abundance 41 16.5 Decreased change 179 72.5
Ecosystem diversity 53 21.4 No change 12 4.9
Total 253 100 Don’t know 27 10.9
Total responses 247 100

Source: Author 2019

Due to the developmental activities taken
placeinthe study areasincethe post- 1994 apart-
heid period, the study area has witnessed the
removal of coastal vegetal cover aswell asenvi-
ronmental degradation (Hagen 2010). Itisonthis
premisethat research was carried out in order to
ascertain the features of coastal vegetation in
the study area. Table 6 reportsthat atotal of 119
(48.0%) respondents stated that the overall qual-
ity had changed, 41 (16.5%) stated that the spe-
cies abundance had been altered, while 53
(21.4%) believed that there were changesin the
diversity of the ecological system in the study
area

Nature of Coastal Vegetation Changesin the
SudyArea

In a bid to ascertain the nature of change,
(whether positive or negative), and theresult is
tabulated in Table 7.

Table 7 depictsthe nature of coastal vegeta-
tion changes in the study area, and it was re-
vealed that majority of respondents(that is, 179/
72.5%) were of the opinion that CVEshave wit-
nessed a decline in resource base, and this as-
sertion isin conformity with existing literature,
such as Dearborn, and Kark (2010), Syphard et
al. (2011), Egoh et al. (2012), Fuet . (2013) and

Table 8: Provisioning services available in study

Source: Author 2019

Ferreira and Lacerda (2016). The reasons de-
duced in order of importance include urbaniza-
tion and natural factors (such asclimate change).
Also, 12 (4.9%), respondents asserted that there
were no changes, whileand 29 (11.7%) reported
increased change.

Goods and Services Obtainablein the Study
Area

This section dealswith the goods and servic-
es that are available in BCMM, and have been
grouped into provisioning, cultural and regulat-
ing functions correspondingly, and are hereby
presented below in the tables bel ow respectively.

Table 8 refers to the provisioning services
provided in the study area, whichisin response
to question 17(a) of the questionnaire. Out of a
total of 254 respondents, those who confirmed
the availability of timber and pines were 130
(51.2%) and 83 (32.8%) correspondingly, and this
was confirmed by the researchersin the process
of field observation, for example some species
of Tectona grandiswere seen in parts of Schorn-
ville, Gonubie and Zwelitsha, while Pinus carib-
aeawas availablein areas such as King Williams
Town, East London and Mdantsane. Further, 146
(57.5%) respondents asserted to the prescence of

area

Timber Fuelwood Pines 83 Genetic resources
130 (51.2%) 122 (48.2%) (32.8) 104 (40.9%)
Medicinal and cosmetic Livestock134 Fiber crops Tree plantations
plants (52.8%) 81 (31.9%) 135 (53.1%)
146 (57.5%)
Food
176 (69.3%)
Total 254 (100%)

Source: Author 2019
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medicina plants, and these specieswere confirmed
by Petrovska (2012), and Wintola and Afolayan
(2015), to befound in the study area, namely, Hy-
poxis hererocallidea, Strychonos henningsii,
Rumex lanceolatus, Ozoroa mucronata, Acacia
karoo, Cotyledon orbiculata. These medicinal
plants provide chemical sthat can be used asdrugs
and pharmaceutical s(Choudary and Sekhon 2011),
or which may be used as models to synthesize
these drugs (Lahlou 2013). In addition, the study
areaisknown to be ahaven for genetic resources,
as104 (40.9%) respondentslaid credencetorthis. A
major advantage of genetic research is that many
biotic componentswhich were formerly obtained
inthewild are now acquired from cultivated flo-
ra and domesticated fauna species in the study
area(Larson et al. 2014). However, many signif-
icant plant species could not sustain their com-
mercial status without the genetic support of
their wild relatives. In order to maintain the out-
put of these cultivars, the genes of the species
aremodified to harness certain qualities such as
taste, improved resistance to pathogenic distur-
bances, aswell asthe ability to adapt to certain
environmental conditions (De Wit 2016), regular
inputs of genetic material from their primitive
ancestors and wild rel atives remains sacrosanct
(Plucknett and Smith 2014; Tadele2017), and the
inputs may differ from simple cross-breeding
between wild and cultivated diversities of major
flora species to complex outputs of hybrid spe-
cies/genetic resources which are discovered
through biotechnological experiments and ge-
netic research (Mannion and Morse 2012;
Shanks 2015; Rizvi 2016; Yohannes 2017).
Also, 176 (69.3%) respondents depended on
the BCMM ecosystem to feed. This is due to
the facts received during the researchers’ field
observation, that the BCMM ecosystems
(around the fertile soils of KWT, East London,
Mdantsane, Zwelitshaand parts of Dimbaza) are

Table 9: Cultural services available in study area

an abundant source of edible plants/vegetables
such as Spinacia oleracea (spinach) and do-
mesticated animals such as poultry processing
factories, such as Gallus domesticus (chicken),
Meleagris gallapavo (turkey). Others include
beef, mutton, pork, dairy products, as well as
fruit processing such as Mangiferaindica (man-
go), Pyrus malus (apples), Musa paradisicum
(banana), Citrus limon (lemon), Citrus hystrix
(lime), etc.), aswell ascereal grainssuch asZea
mays (maize), and East London factoriesfor the
processing of Tristicum aestivum (wheat), and
animal-feed (for example, grass, leaves, krill etc.)
Also, there is a preponderance of subsistence
farming practicesin several residential areasand
private residences around King Williams Town,
Zwelitsha, Dimbaza, Gonubie, Vincent, Quigney,
etc. The following sub-section discusses the
cultural services availablein the study area.
Table 9 presents the cultural services pro-
vided by the BCMM ecosystem as depicted by
the respondents, with a total number of 156
(61.4%) accounting for the highest frequency
as regards educational services, and good in-
clude the University of Fort Hare and Buffalo
City Graduate School, which are both situated
in East London. Also, tourism accounts for 145
(57.3%) counts from the respondents. This is
due to the presence of tourist attraction sites
such asthe Lion park (islocated at about 5 and
half kilometers along the East London — Stutter-
heim highway), the Amathole (King Williams
Town) and East L ondon museums, M pongo pri-
vate game reserve, East London Aquarium,
Queens park zoo and gardens, as well as the
Hemmingways casino resort in East London.
Furthermore, Hagen (2010) and Daniel (2012)
opined that the natural BCMM ecosystem pro-
vides many tourist prospects for entertainment
and recreation, such as hiking, walking, swim-
ming, fishing, camping, and nature study. With

Recreational

141 (56.0%) 145 (57.3%)

Tourism/Ecotourism

Education
156 (61.4%)

Landscape beauty
120 (47.2%)

Scientific research

124 (48.8%) 120 (47.4%)

Traditional knowledge

Cultural heritage
126 (49.6%)

Religious
120 (47.2%)

Total

254 (100%)

Source: Author 2019
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increasing popul ations, material comfort and lei-
sure-time, the demand for recreation in eco-tour-
isminthe study areafacesimminentincreasein
future. Itisonthis premise, that Acheampong et
al. (2014) asserted that the tourism businesses
in BCMM increased from 123 to 952 from year
1994 to 2009 respectively, thereby contributing
to the overall South African GDP of R66 billion,
and providing over 500,000 jobs (Acheampong
etal. 2015). Other cultural underpinnings of the
study area as indicated by the respondents in-
clude traditional knowledge and religious ser-
vices, 120 (47.4%), on account of its spiritual
significance (through the use of ecosystem
goods for religious and cultural formalities),
while 124 (48.8%) respondents affirmed scientif-
ic research services (this is also affirmed by
Daniel, 2012). Further, 156 (61.4%) respondents
indicated that the BCMM ecosystem serves
education functions. Thisis due to the fact that
theBCMM natural ecosystems provide unlimit-
ed opportunities for nature study and environ-
mental education (for example, through excur-
sions) and function as ‘field laboratories for
scientific research (as 124/48.8% respondents
opined), leading to thousands of research pub-
lications each year. Natural areas also serve as
important reference areas for monitoring envi-
ronmental change.

Regulation ServicesProvided by BCMM

According to Craik (2012) and Bommarco et
al. (2013), the BCMM Coastal ecosystems play
germanerolesas managersand regulators of life
support systems, aswell as ecological develop-
ments and processes. Some of the such as the
transfer and storage of energy and mineralsin

food chains, the conversion of solar energy into
biomass, bio-geochemical cycles, decomposi-
tion of carbon-based matter in sediments and
soils, and stabilization of the climatic conditions
(Vo et a. 2012). All these processes, are con-
trolled by the interaction of abiotic factors (that
is, climate) with fauna components through
mechanisms of control and evolution. Hence,
the sustenance of mankind is hinged on the sus-
tained integrity of these natural coastal ecosys-
tems and processes (Riggio 2015; Scott et al.
2016). Despite the fact that the regulation ser-
vices of coastal ecosystems are seldom docu-
mented (Fabricius and Pereira2015), until they
are degraded or destroyed, however, they are
essential for man’s earthly survival (Breuste et
al. 2013). Thefollowing sub-section elucidates
the regulating services provided by the study
area

Table 10 illustrates the responses of the
study population as regards the regulating ser-
vices provided by the study area, and 129 (50.8%)
responses affirmed air quality regulation func-
tion of the study area. According to Bommarco
eta. (2013), lifeon earth exists on account of the
balancing of air quality in the atmosphere and
vegetation, and any alterations in that balance
can either positively or negatively affect natural
as well as economic and social processes. It is
also important to note that biogeochemical pro-
cedures regulate the chemical configuration of
oceans and the atmosphere, and these are con-
comitantly influenced by many biotic and abiot-
ic components of natural ecosystems (Burkhard
etal. 2012), and vital examplesaretheinfluence
of natural biota on processes that regulate the
CO0?/0? balance, and the maintenance of the
ozone-layer (O%). The main services provided

Table 10: Regulation services available in study area

Erosion control

132 (52.0%) 84 (32.9%)

Hydrological regulation

Climate regulation
129 (50.8%)

Soil purification
110 (43.3%)

Waste treatment
130 (51.2%)

Water purification
136 (53.5%)

Flood buffering
84 (33.1%)

Pest prevention
87 (34.3%)

Air Quality Habitat maintenance Carbon sequestration Coast stabilization
129 (50.8%) 117 (46.1%) 88 (34.6%) 94 (37.0%)
Nursery

126 (49.6%)

Total

254 (100%)

Source: Author 2019
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by the air regulation function of the study area
arethe maintenance of clean, breathableair, and
the prevention of diseases (for example, skin
cancer), that is, the general maintenance of a
habitable planet. An important issue when try-
ing to determinethe service value from thiseco-
system function isthe scale at which the analy-
sisiscarried out. For example, theinfluence of 1
hectare of ocean, or forest, as a carbon-sink is
difficult to measure (Fabriciusand Pereira2015).
However, the cumulative effect of losing 50 per-
cent of the earth forest-cover, or 60 percent of
the coastal wetlands, and the reduction of al-
gae-productivity in large parts of the oceansdue
to pollution, on the gas regulation function is
considerable.

Further, the respondents that indicated in
favor of climate regulation functions were 129
(50.8%). According to National Research Coun-
cil (2010) and Chapi et al. (2011), theregulation
of climate and local weather are determined by
the complex interaction of regional and global
circulation patternswith local topography, veg-
etation, albedo, as well as the configuration of,
for example, lakes, riversand oceans (which are
all evident in the study area). Due to the green-
house-properties of some atmospheric gases,
gas regulation (see above) also plays an impor-
tant rolein thisfunction, but reflectance proper-
ties of ecosystems are also important in deter-
mining weather conditions and climate at vari-
ous scales (Willemen et al. 2013). The services
provided by this function relate to the mainte-
nance of afavorable climate, both at local and
global scales, which in turn are important for,
among others, human health, crop productivity,
recreation and even cultural activitiesand iden-
tity (Redmond and Abatzoglou 2014).

Furthermore, 132 (52.0%) respondents sig-
nified theimportance of erosion control asasig-
nificant ecosystem service provided by the study
area, and in conformity to this postulation,
Hagen (2011) indicated that coastal ecosystems
prevents ecosystem disturbance. This function
relatesto the ability of ecosystemsto ameliorate
natural hazards and disruptive natural events
such as catastrophic effects of soil erosion,
storms, floods and droughts through its stor-
age capacity and surface resistance; coral reefs
buffer waves and protect adjacent coastlines
from storm damage. The services provided by

J Hum Ecol, 67(1-3):79-90 (2019)

this function relate to providing safety of hu-
man life and human constructions. As regards
hydrological regulation functions, 84 (32.9%)
responded in the affirmative. According to Rey-
erseta. (2012), water regulation dealswith the
influence of natural systems on the regulation
of hydrological flows at the earth surface. This
ecosystem function isdistinct from disturbance
regulation in so far as it refers to the mainte-
nance of ‘normal’ conditionsin awatershed and
not the prevention of extreme hazardous events.
Ecosystem services derived from the water reg-
ulation function are, for example, maintenance
of natural irrigation and drainage, buffering of
extremes in discharge of rivers, regulation of
channel flow of amedium for transportation. A
regular distribution of water along the surface
is, therefore, quite essential, since too little as
well astoo much runoff can present serious prob-
lems. In addition, Dominati etal. (2010), posit-
ed that erosion control helpsin the maintenance
of crop productivity on cultivated lands and the
integrity and functioning of natural ecosystems
in the study area.

The significance of water purification as a
regulation service performed by ecosystems
cannot be under-rated (Percival et al. 2017), no
wonder why 136 (53.5%) respondentsindicated
in favor of this regulation function. This eco-
system function refersto thefiltering, retention
and storage of water in, mainly, streams, lakes
and aquifers. The filtering-function is mainly
performed by the vegetation cover and (soil)
biota. The retention and storage capacity de-
pends on topography and sub-surface charac-
teristics of the involved ecosystem. The water
supply function also depends on the role of ec-
osystemsin hydrologic cycles, but focuses pri-
marily on the storage capacity rather than the
flow of water through the system. Ecosystem
services associated with water supply relate to
the consumptive use of water (by households,
agriculture, industry, etc.) inthe study area. Fur-
thermore, 126 (49.6%) respondents mentioned
theimportance of the study areain serving nurs-
ery functions. Thisis due to the fact that many
ecosystems, especially coastal wetlands, pro-
vide breeding and nursery areas to species
which, as adults, are harvested elsewhere for
either subsistence or commercial purposes. Un-
fortunately, the nursery services of many eco-
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systems are often unknown or ignored and in
many instances nursery areasare, and have been,
transformed to other moredirect ‘ economic’ uses
with disastrous ecological and socio-economic
consequences (Hagen 2010). Also, 130 (51.2%)
respondents registered the importance of waste
treatment functions which the BCMM ecosys-
tem serves. This is due to the fact that natura
ecosystems are able to store and recycle certain
amounts of organic and inorganic human waste
through dilution, assimilation and chemical re-
composition. Forests, for example, filter dust
particles from the air, and wetlands and other
aquatic ecosystems can treat relatively large
amounts of organic wastes from human activi-
tiesacting as ‘free’ water purification plants. It
is also germane to state that 117 (46.1%) men-
tioned theimportance of theBCMM ecosystem
as regards providing a safe haven for endan-
gered flora and fauna species, (that is, habitat
functions and interrelated services in the eco-
system). Accordingto Cardinaleet al. (2012) and
Briggs(2016), coastal ecosystems provide asafe
haven for flora and fauna species on the planet.

CONCLUSION

Engaging in ecosystem functioning dis-
course in academic climes remains sacrosanct
towards ensuring a decent, conducive, livable,
efficient and highly productive environment. It
is on this premise that this chapter conceptual -
ized ecosystem functioning, goods, servicesand
economic benefits derivable from Buffalo City
Metropolitan Municipality (BCMM). A synop-
sis of the entire study reveals the types and
importance of the ecological systems in the
study area. It is expedient to state that life on
earth depends on the continuous (re)cycling of
more than 30 of the 90 chemical components
occurring in coastal ecosystems. Also, several
operational and functional characteristics of
coastal ecosystems facilitate nutrient cycling at
both local and wider scales. For instance, or-
ganic matter are mineralized or decomposed by
soil organisms, and this concomitantly results
intherelease of nutrientsrequired for local plant
growth, as well as the atmosphere, ditto for al-
gaein coastal waterswhich operationalizesthis
sameecological service. Also, movement of fau-
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naon land and seaplaysan important rolein the
distribution of nutrients between coastal eco-
systems. In addition, coastal ecosystems pre-
vent in excess of 90 percent of all prospective
incidences of diseases from human and crop
pathogens. Furthermore, coastal ecosystems
provide many resources ranging from food, ox-
ygen, genetic resourceswater, medicinal resourc-
es, clothing and construction materials as well
asenergy sources. One significant dissimilarity
between biotic and abiotic resourcesistheir re-
newable ability. By and large, biotic resources
are renewable, while most abiotic resources
could berecycled. Furthermore, coastal ecosys-
tems provide strong fibers and timber (for con-
struction purposes), biodynamic/ bio-chemical
compounds (such as oils, tannins, gums, latex,
hormones, waxes, dyes, etc.) for all kinds of en-
gineering and manufacturing endeavors. In ad-
dition, coastal environments also provide many
energy resourcesincluding fuelwood, bio-chem-
icals (ethanol, hydrocarbons, etc.), to power
animalsaswell asorganic matter. Further, coast-
al ecosystems are prospective environmentsfor
spiritual enhancement, mental development and
relaxation. Also, wild faunaand floraspeciesare
also collected and commercialized as pets, or to
complement botanical/zoological collections.
Further, wild floraand fauna species, aswell as
abiotic resources such as precious stones and
mineralsarewidely utilized for ornamental pur-
poses. Similarly, the aesthetic beauty, landscape
and beach resort advantages provided by the
metro municipality has culminated in popul ation
increases and economic benefits especially
around these areas, for instance, accommoda-
tion around the East L ondon ocean view or near
parks are usually more expensive than similar
facilities in less preferred areas. In addition,
coastal ecosystems has played vital develop-
mental roles in different spheres of human en-
deavor, such as cinematography, fashion, film
making, national symbols, book-writing, artwork,
advertising, magazines, scul ptures, music indus-
try, architecture, folklore, etc. Fascinatingly,
despite the fact that coastal ecosystemsare used
for al the aforementioned purposes, we do not
seem to acknowledge these services and the
economic benefitsaccruing fromthem arerarely
quantifiedinliterature.
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RECOMMENDATIONS

In order to ensure optimum functioning of
the ecosystem services in the study area, the
following suggestions are recommended:

There should be holistic management of all
coastal biodiversity components, and social
management should be in the lead concerning
the qualitative execution of guidelinesintheln-
tegrated Coastal Management (ICM) Act, hence,
it is needful for policy makers and other stake-
holdersto ensure strict commitment and compli-
ance for the Act to be effective. The Act also
ensures that more powers are vested on provin-
cial andlocal authorities. Local authoritiesshould
therefore take up the challenge of executing the
new Act and ensure better management of the
South African coast and policy-makers need to
be furnished with the required knowledge on
coastal resources conservation and management
which areimperativefor informed decision mak-
ing. Furthermore, it was observed that thereis
the need to build capacity of stakeholdersof the
study area regarding sound integrated coastal
zone planning and management so as to ensure
that the study area optimally enjoys the divi-
dends of good governance pertaining to coast-
al resources conservation and management.
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