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Abstract
1.	 Unprecedented urbanisation in the Global South is transforming natural urban 

landscapes, impacting on the ability of nature to provide essential ecosystem 
services.

2.	 Within the context of pressures facing many urban natural open spaces, particu-
larly in Africa, we used a local municipality in South Africa as a case study to (i) 
identify local government priorities for a natural open space system; (ii) develop an 
understanding of whether, and how, ecosystem services are considered by local 
government, and the reasons thereof; and (iii) ascertain the extent of proactive 
planning regarding regulating and other ecosystem services, including the tem-
poral and spatial scales, and implications. In-depth qualitative interviews (n = 12) 
were undertaken with senior municipal officials representing departments whose 
work impacts the environment. Municipal decision-support documents were also 
analysed for any direct and/or indirect references to ecosystem services.

3.	 Planning for, and management of, ecosystem services provided by natural open 
spaces is influenced by interwoven infrastructure, municipal service delivery and 
equity challenges, complex institutional constraints and poverty, with little focus 
on the socio-economic opportunities and other benefits of natural open space 
systems. Values, perceptions and knowledge also influence the management of 
ecosystem services.

4.	 The study contributes to understanding the opportunities and challenges for the 
future governance of natural open space in the Global South, which require ex-
plicit consideration in municipal planning, management and budgeting processes.

5.	 Policy and management implications identified include prioritisation of the regu-
lating functions provided by natural open space systems, pivotal to the urban 
resilience agenda; building on the inherent appreciation of nature features as city 
assets, while achieving socio-economic upliftment; improved (on-site) collabora-
tive management of natural open spaces; and involvement of local government 
officials in the preparation and updating of environmental policies and decision-
support documents, to ensure skills and knowledge transfer and interest are en-
trenched in local government departments.
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1  |  INTRODUC TION

Human encroachment into natural habitats, and the management 
thereof, has consequences for the ability of nature to sustain essen-
tial ecosystem services (Du Toit et al., 2018; Güneralp et al., 2017). 
Ecosystem services, also referred to as nature's contribution to 
people (NCP), are the benefits provided by nature, natural and 
semi-natural systems, and in instances, artificially made systems 
that contribute to human well-being and the quality of urban life 
(Gómez-Baggethun & Barton, 2013; Pascual et al., 2017). Within the 
urban context, natural open space systems provide important eco-
logical infrastructure. Ecological infrastructure refers to the nature-
based equivalent of built (grey) infrastructure including natural or 
semi-natural structural elements of ecosystems and landscapes that 
are important in delivering valuable ecosystem services to society, 
such as climate regulation and disaster risk reduction in terms of 
flood control (Cumming et  al.,  2017; Matsler et  al.,  2021; https://​
www.​ipbes.​net/​gloss​ary/​ecolo​gical​-​infra​struc​ture). In urban areas, 
and depending on the different geographic and disciplinary con-
texts, the term green infrastructure is often used interchangeably 
with ecological infrastructure and includes greenspace planning or 
ecological networks, urban ecology and storm water management 
(Matsler et  al.,  2021). As ecosystem services are co-produced by 
nature and anthropocentric (human, social, physical, and financial) 
capital (IPBES, 2022; Kachler et al., 2023; Keeler et al., 2019; Palomo 
et al., 2016), interlinked human–nature well-being is dependent on 
both ecological and built infrastructure (Cumming et al., 2017; Roy 
et al., 2018). For example, a dam supplied with water from a natural 
catchment area but supported by pipes—the built or hard infrastruc-
ture—not only facilitates water provision (SANBI, 2014) but can also 
act as a habitat for local species.

While conventional infrastructure is typically monofunctional, 
ecological infrastructure provided by natural systems is multi-
functional and provides co-benefits for communities in terms of 
socio-economic upliftment and increased human well-being (Ahern 
et al., 2014; O'Farrell et al., 2019; Olesen et al., 2021). Floodplains, 
for example, facilitate water infiltration, reduce the effects of flood-
ing (regulating service), and may provide a food source (provisioning 
service) and recreation opportunities (cultural service). Like built 
infrastructure, ecological infrastructure needs to be maintained 
and managed, and in some cases, restored to provide essential 
benefits, and to enhance the quantity, quality, and spatial extent 
of the ecosystem services supply (Ahern et al., 2014; Cortinovis & 
Geneletti,  2018; Gómez-Baggethun & Barton,  2013). Ineffective 
management of natural assets implies that associated benefits (eco-
system services, such as, wetland filtration of water) cannot be real-
ised, requiring replacement with built infrastructure, with potentially 
higher costs (Cartwright & Oelofse, 2016). Reduction, for example, 

in the capacity of a riparian zone to naturally filter pollutants due 
to degradation, may require building and/or maintenance of a water 
treatment plant (de Wit et  al.,  2012). Invasive alien plants impact 
adversely on the ecosystem service of flow regulation, and on biodi-
versity which supports many supporting, provisioning, and cultural 
services (Le Maitre et al., 2014; van Wilgen & Wannenburgh, 2016). 
Maintenance of ecological infrastructure by clearing invasive alien 
plants is a labour-intensive practice with opportunities for socio-
economic upliftment (Cartwright & Oelofse,  2016; Cumming 
et al., 2017; Olesen et al., 2021; Rebelo et al., 2021).

Achieving human well-being, while protecting the ecosystems on 
which humans depend, is a principal objective of the United Nations 
multi-sectoral Sustainable Development Goals (SDGs), adopted 
as part of the 2030 Agenda for Sustainable Development (United 
Nations, 2015; Wood et al., 2018). The diverse themes incorporated 
in the 17 interrelated SDGs include alleviating poverty and hunger; 
inclusive resilient, just, sustainable cities, communities and econo-
mies; ecosystems; inclusive institutions; and partnerships (United 
Nations, 2015; Wood et al., 2018). All the SDGs, implicitly or explic-
itly, relate to the mandates of local governments (Hendriks, 2018). 
Local governments are therefore pivotal to the successful imple-
mentation of the SDGs and the positive impacts thereof being ex-
perienced in communities (Reinar & Lundberg, 2023; United Cities 
and Local Government (UCLG),  2016). Many of the interrelated 
SDGs and their associated targets are underpinned by the ecosys-
tem services provided by nature and relate, directly or indirectly, to 
important functions provided by natural open space, such as disas-
ter risk reduction, resilience to climate change and ecological infra-
structure (Cumming et al., 2017; IPBES, 2022; Reyers & Selig, 2020; 
United Nations,  2015; Wood et  al.,  2018). Local governments are 
therefore obliged to protect the ecosystem services provided by 
natural open space systems as an integral part of urban planning and 
development.

While the SDGs were ratified by national governments, imple-
mentation at the local (municipal) level requires context-specific 
adaptation or localisation of the goals (Reinar & Lundberg,  2023; 
Valencia et  al.,  2019). Localising the SDGs can address the multi-
ple and complex interactions between different SDGs to resolve 
(context-specific) trade-offs and optimising synergies (Dannevig 
et  al.,  2022; Norström et  al.,  2020; Reinar & Lundberg,  2023; 
Valencia et  al., 2019). While few studies include examples of how 
SDGs are implemented in local contexts, literature highlights how 
localisation of the SDGs, where considered by local governments, 
largely support existing municipal priorities, as opposed to intro-
ducing new multi-sectoral policy issues into municipal planning 
and implementation (Perry et al., 2021; Reinar & Lundberg, 2023). 
Selective implementation of the SDGs is attributed to the com-
plexity of implementation; lack of national support and resources; 

K E Y W O R D S
governance, justice, regulating services, socio-political processes, trade-offs, urban resilience
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limited awareness of the implications and relevance of the SDGs for 
local planning; predominant sectoral organisation and prioritisation 
within municipalities with limited cross sectoral integration and col-
laboration (Perry et al., 2021; Reinar & Lundberg, 2023). Developing 
appropriate pathways to effectively localise the SDGs and place 
cities on a sustainable trajectory can be enhanced by collaborative 
planning processes, which involve diverse expertise, knowledge 
and stakeholders, including civil society, in the co-production of 
knowledge and appropriate context-specific solutions (Norström 
et al., 2020; Perry et al., 2021; Reinar & Lundberg, 2023). Knowledge 
co-production provides an effective, inclusive avenue for integra-
tion ecosystem services into urban planning (Reyers et al., 2015), for 
example, by implementing nature-based solutions (NBS) with socio-
economic and ecological benefits.

While the inclusion of NBS in urban planning is gaining momen-
tum (Govind & Alam, 2023; Grunewald et al., 2021; Perrault, 2022; 
Tozer et al., 2020), the relationship between biodiversity, ecosystem 
services and spatial planning and human well-being derived from 
ecosystem services is not well understood, and in reality may be 
complex (Longato et al., 2021). Consequently, the potential of incor-
porating ecosystem services into spatial planning based on the ben-
efits derived from nature and natural systems may not be effectively 
incorporated into municipal planning unless their value is articu-
lated and recognised (Grunewald et al., 2021; O'Farrell et al., 2019). 
Research on the importance of urban ecosystem services in relation 
to the quality of life in cities has typically focussed on the Global 
North (Gómez-Baggethun & Barton,  2013; Haase et  al.,  2014; 
Pascual et al., 2017). However, this is changing, as reflected in the 
increasing number of studies which focus on the Global South (Das 
et al., 2023; Dobbs et al., 2021; Du Toit et al., 2021; Escobedo, 2021; 
Muñoz-Pacheco & Villaseñor, 2022).

In many African cities, nature provides essential benefits and 
the basis for survival through water, fuel and food production, and 
the extensive (often informal) economies centred around urban 
biodiversity harvesting (Anderson et al., 2013; Lindley et al., 2018). 
Where formal services are not delivered, people may rely more 
on ecosystem services provided by natural systems to support 
their livelihoods and well-being (Balbi et al., 2019). Douglas (2018) 
demonstrates how, in African cities, flood management (water reg-
ulation) can provide mutually beneficial regulating and provisioning 
services. Ecological infrastructure used by decision makers for many 
years in certain African countries is increasingly being recognised 
(Simon et  al.,  2021), and in Latin America, innovative NBS in sup-
port of the SDGs are advancing (Romero-Duque et  al.,  2020). A 
challenge in recognising nature's value is the local government's 
assumption that ecosystem services provided by nature will 
exist in perpetuity without any intervention (de Wit et  al.,  2012; 
Perrault, 2022). Investing in built infrastructure and services is eas-
ily quantified, with visible short-term impacts, as opposed to long-
term benefits provided by NBS, which do not follow conventional 
planning cycles (de Wit et al., 2012; O'Farrell et al., 2019). The true 
benefits of NBS lie in their integrated, multifunctional and multi-
beneficial solutions for diverse socioecological challenges, and the 

potential to achieve multiple SDGs (Frantzeskaki, 2019; Frantzeskaki 
& McPhearson, 2021; Kabisch et al., 2022). As NBS are designed and 
implemented in the context of rapid urbanisation (often character-
ised by informality), varying socio-economic circumstances, high de-
mand for services and resource constraints, they need to be context 
specific, inclusive, innovative and co-created (Frantzeskaki,  2019; 
Frantzeskaki et  al.,  2019). This requires collaborative, transdisci-
plinary governance, which considers the potential of local com-
munities in the co-production and management of NBS as well 
environmental justice concerns to ensure the successful implemen-
tation and maintenance thereof (Frantzeskaki,  2019; Frantzeskaki 
& McPhearson, 2022; McPhearson et al., 2023; Pauleit et al., 2021; 
Sitas et al., 2022; Venter et al., 2020).

We aim to develop an understanding of the degree to which eco-
system services provided by natural open space systems are planned 
for and managed, in the context of the pressures facing many urban 
spaces in the Global South. We use a local municipality in South 
Africa (SA) as an exploratory case study in order to: (i) identify local 
government priorities for a natural open space system, in terms of 
municipal mandates and objectives; (ii) develop an understanding of 
whether, and how, ecosystem services provided by the natural open 
space system are considered by local government, and the reasons 
thereof; and (iii) ascertain the extent of proactive planning under-
taken in respect of regulating and other ecosystem services, includ-
ing the temporal and spatial scales and implications.

The study responds to increasing calls for local assessment and 
context-specific urban ecosystem services research in (sub-Saharan) 
Africa (Du Toit et al., 2021; Lindley et al., 2018). This research in-
tends to facilitate improved understanding of opportunities and 
challenges for the management of natural open space systems, and 
the ecosystem services they provide, within the context of complex 
socio-economic challenges and inequality facing many African cities.

2  |  C A SE STUDY MUNICIPALIT Y

The Nelson Mandela Bay Municipality (NMBM), situated in South 
Africa, is a major seaport and automotive manufacturing centre of 
approximately 1959 km2 (Eastern Cape Socio Economic Consultative 
Council (ECSECC), 2017). Almost 50% of the total population of 1.27 
million live in poverty (Eastern Cape Socio Economic Consultative 
Council (ECSECC),  2017; Statistics South Africa (SSA),  2016), and 
30% of formal households depend on a municipal indigent subsidy 
(Nelson Mandela Bay Municipality, 2019). The municipality relies sig-
nificantly on grants from the national government and has received 
qualified audits since 2002, attributed to leadership instability, poor 
financial records and irregular, wasteful expenditure with poor con-
sequence management (Nkosi, 2020; South African Cities Network 
(SACN), 2020). At the time of writing this paper, the city is experi-
encing a prolonged drought and an extended national energy crisis.

In South Africa, the executive decision-making power of a city is 
delegated to a political head (mayor), who appoints a mayoral com-
mittee (Olver, 2019). The mayor oversees the work of the municipal 
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manager and municipal departments (Pasquini et  al., 2013). When 
political rule of a municipality changes, the new ruling party may 
discontinue certain projects and replace senior (politically) ap-
pointed staff, impacting on municipal service delivery (Pasquini & 
Shearing,  2014). Political instability within the African National 
Congress (ANC), which governed NMBM since the country's first 
democratic elections in 1994, has led to various unstable coalitions 
from 2016 (Olver,  2016). This has significant governance implica-
tions for the municipality, including withholding of national financial 
assistance due to institutional non-compliance issues with impacts 
on service delivery (Seleka, 2020).

The municipality is situated at the convergence of two glob-
ally recognised biodiversity hotspots in South Africa, namely the 
Greater Cape Floristic Region (Cowling & Pressey,  2001), and 
the Maputuland-Pondoland-Albany Hotspot (Critical Ecosystem 
Partnership Fund (CEPF),  2010; Myers et  al.,  2000). In addition, 
five of South Africa's nine biomes: Fynbos, Subtropical Thicket, 
Forest, Nama-Karoo and Grassland converge in the city (Low & 
Rebelo, 1998; Mucina & Rutherford, 2006; Appendix S1). The first 
scientifically defensible open space system for Nelson Mandela 
Bay, referred to as the Nelson Mandela Metropolitan Open Space 
System (NM MOSS), was developed using a systematic conserva-
tion planning process (Margules & Pressey, 2000) and adopted in 
2009. An overview of the NM MOSS is provided in Appendix S1. In 
2014, Nelson Mandela Bay was the first municipality in the country 
to promulgate the city's natural open space plan, the NM MOSS, 

as a bioregional plan in terms of national biodiversity legislation. 
By identifying critical biodiversity and ecological support areas in 
need of protection, the NM MOSS informs growth and expansion 
in the city, while attempting to minimise conflict between the bio-
diversity protection and other, often competing, land uses. The NM 
MOSS is incorporated into the municipality's strategic plan which 
manifests as a Spatial Development Framework (SDF) (Figure  1). 
Approximately 15% of the municipal area, including both public and 
privately owned land, is incorporated into the NM MOSS (Nelson 
Mandela Bay Municipality,  2015). However, not all of the MOSS 
area is managed for biodiversity conservation, and only 2.4% (ap-
proximately 4700 hectares) thereof has some form of legal pro-
tection (Stewart & Reeves, 2014). Based on the biodiversity data 
(of 2009) from which the NM MOSS and bioregional plan was pre-
pared, 33 of the 58 vegetation types present within the MOSS were 
identified as either critically endangered or endangered (Stewart & 
Reeves, 2014). Subsequent land-use change within the MOSS has 
impacted on the distribution and status of the vegetation. Despite 
the requirements, the municipality has no database of the changes 
and/or loss of biodiversity, ecological integrity and ecosystem 
functioning associated with land-use change. Consequently, the 
NM MOSS reflected in the municipal SDF, based on biodiversity 
data from 2009, and which provides the foundation for municipal 
planning and management is outdated. Mapping the current distri-
bution and status of the vegetation types is critical to revise the 
NM MOSS and the bioregional plan.

F I G U R E  1  Location of the NM MOSS within the Nelson Mandela Bay Municipality (adapted from Nelson Mandela Bay 
Municipality, 2019).
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3  |  METHODOLOGY

A two-phased qualitative exploratory case study approach 
(Yin, 2009) was adopted to understand the management of urban 
natural open space systems and ecosystem services in the mu-
nicipality. The first phase involved acquiring municipal decision-
support documents; and qualitative, semi-structured interviews 
with key municipal officials (n = 12) in NMBM. The second phase 
involved a content analysis of municipal decision-support docu-
ments (n = 18) and a discourse analysis of the interviews to as-
certain whether and how city officials value ecosystem services 
provided by natural open space, the reasons, thereof, and the 
extent of proactive planning undertaken in respect of regulating 
and other ecosystem services, and the temporal and spatial impli-
cations considered. Value refers to the importance attached to, 
or associated with, natural open space for various reasons, which 
may be instrumental, intrinsic and relational (Pascual et al., 2017). 
The diverse ways people relate to and value nature, which vary 
with different contexts, worldviews, knowledge systems and life 
frames, need to be embedded into decision making (IPBES, 2022; 
Pascual et al., 2023).

3.1  |  Data collection

3.1.1  |  Municipal decision-support documents

In South Africa, local government (municipal) responsibilities include 
the provision of utility services (water, sanitation and electricity re-
ticulation); refuse collection; municipal health services; municipal 
public transport and roads; local tourism; local planning and land-
use management; fire prevention; and disaster planning and man-
agement in the case of metropolitan municipalities. These legislated 
responsibilities need to be incorporated into a municipal strategic 
plan—a 5-year Integrated Development Plan (IDP)— which provides 
the foundation for co-ordination between municipal departments, 
relevant national and provincial government departments, and 
citizen participation, and aligns the resources and capacity of the 
municipality for implementing the IDP projects and programmes 
(South Africa (Republic),  2000). A core component of the IDP is 
the SDF, which informs sustainable long-term growth (South Africa 
(Republic), 2000, 2013). The IDP and SDF, together with support-
ing plans from the different municipal sectors, are publicly available 
(https://​www.​nelso​nmand​elabay.​gov.​za). These municipal decision-
support documents provided a basis for the content analyses to 
identify any implicit and/or explicit reference to ecosystem services, 
particularly in respect of the MOSS, and whether and how nature is 
considered in municipal planning and decision making.

Due to limited direct reference to the term ‘ecosystem services’ 
in the decision-support documents, additional search words were 
used in the analysis apart from those that relate explicitly to bio-
diversity and environmental matters. The search words included: 
environment; environmental services; landscape; natural capital; 

nature; open space; alien; invasive; ecosystem; ecosystem services; 
ecology/ecological; ecological infrastructure; green infrastructure; 
biodiversity/biological diversity; disaster; risk; floods/floodplain; re-
silience/resilient; climate change; and wetlands. On the assumption 
that the term “NBS”, similar to the term ‘ecosystem services’, is not 
readily used in the decision-support documents, the search word 
‘nature’ was used to incorporate any reference to ‘NBS’. The con-
text within which the search words were used was relevant in that 
the words had to infer directly or indirectly to ecosystem services 
provided by the MOSS. For example, the term ‘risk’ had to relate to 
ecological processes and functions in the city, and not to financial 
risk. Appendix  S2 lists the municipal decision-support documents 
reviewed in the analyses.

3.1.2  |  Interviews

Qualitative, semi-structured interviews were undertaken with 11 
senior municipal officials representing the municipality's depart-
ments, whose work impacts the environment or is influenced by 
environmental change. These departments included public health, 
which incorporates environmental management, parks and rec-
reation, and waste management; planning and development; infra-
structure and engineering; and disaster management. An additional 
representative from the municipality's implementing agency was 
also interviewed. Eleven of the total 12 respondents were purpo-
sively selected, based on their senior departmental positions, and 
one official was interviewed via a snowball approach. Apart from 
one official, all the interviewees had been employed within the mu-
nicipality for well over 10 years and have various educational and 
training backgrounds related to their departmental functions. Four 
of the respondents have educational qualifications in nature con-
servation and/or environmental science; five of the respondents 
have an educational background in spatial/town and regional plan-
ning; two of the respondents have an engineering-related education; 
and one has training related to disaster management. Interviews, 
undertaken from October to December 2019, at the respondents' 
workplace, ranged from 30 to 90 min, and were recorded with the 
interviewees' permission, and notes taken. Not all officials are nec-
essarily familiar with the terms ‘ecosystem services’ and ‘biodiver-
sity’. Questions were therefore framed around issues related to the 
environment in general to ascertain the extent to which the natural 
environment, particularly the natural open space system, is valued 
and incorporated into the respective functional areas of responsibil-
ity and decision making; and to understand the opportunities and 
constraints of aligning environment-related concerns with local gov-
ernment priorities. Respondents were also asked whether they were 
aware of community perceptions related to nature—their likes and 
dislikes, and specific concerns related to the MOSS, such as crime 
and the associated loss of amenity value, unsustainable harvesting, 
encroachment and invasive alien vegetation (Wessels et al., 2021). 
Based on these community perceptions, interviewees were asked 
whether, and how, the respective municipal departments could 
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address community concerns and optimise positive community val-
ues of the MOSS (Appendix S3).

The study proposal and the questionnaire were approved by the 
relevant Institution's Human Research Ethics Committee (Project 
No. 9804), prior to the commencement of interviews. Participants 
were informed that their participation was voluntary, and of their 
right to decline questions, and to withdraw from participation at any 
time. Informed consent was obtained, anonymity and confidential-
ity were guaranteed. Following a brief explanation of the study, all 
interviewees signed an informed consent form before the interview 
commenced.

3.2  |  Data analysis

Content analysis, which enables the systematic reporting of mes-
sages (Babbie & Mouton, 2001; Neuendorf, 2017) in this case text 
from the municipal decision-support documents, was used to ana-
lyse the municipal decision-support documents, and coding of the 
data was carried out by the lead author. As many decision-support 
documents are not explicitly related to ecosystem services, the con-
tent analysis sought to identify any inferences to ecosystem ser-
vices. A high number of references to ecosystem services, whether 
implicit or explicit, was not critical in the analyses of the decision-
support documents. Instead, the implications of any inference to 
ecosystem services provided by natural open space were deemed 
important. Inferences to ecosystem services were considered in 
terms of understanding, and whether and how ecosystem services 
were incorporated into municipal planning within the case study mu-
nicipality. These were collated according to the ecosystem services 
categorised by the Millennium Ecosystem Assessment (2005), that is 
provisioning, regulating, cultural and supporting services. The MEA 
categorisation was chosen above the Intergovernmental Science-
Policy Platform on Biodiversity and Ecosystem Services (IPBES) 
categorisation of material and non-material values (IPBES, 2022) as 
the former is more readily referred to in municipal decision-support 
documents and is more familiar to those municipal officials who are 
aware of the term ecosystem services.

For the analysis of the interviews, a manual discourse analysis 
was carried out, which allows further meaning to be reconstructed 
within interview responses and to infer the value attached to natural 
open space in terms of the ecosystem services it provides (Babbie & 
Mouton, 2001; Wood & Kroger, 2000). The coding analysis, which 
facilitates the conversion of the data to analytic insights, was un-
dertaken through a series of iterative steps to address the study 
objectives (Knott et  al.,  2022). Based on the transcriptions of the 
interview recordings and notes taken during the interviews, broad 
(descriptive) coding categories were initially defined according to 
the research questions posed to the officials (Appendix S3; Fischer & 
Young, 2007; Knott et al., 2022). The descriptive (question-related) 
codes were further modified and refined (Knott et al., 2022) in terms 
of similarities, differences and potential conflict in responses, and 
inferences to officials' positive, negative, and/or indifferent values 

and approaches to ecosystem services. The final coding categories 
included: planning for ecosystem services; perceived value of the 
natural open space system; complex institutional dynamics; and per-
ceptions of the sustainable development goals. The results of the 
document analysis (of the municipal decision-support documents) 
were then further classified into the above final categories. Together, 
the results (from both the municipal decision-support documents 
and the interviews) were considered in relation to understanding the 
extent to which ecosystem services provided by the MOSS are con-
sidered in municipal planning and decision making, and challenges 
and opportunities which can impede or advance the mainstreaming 
of ecosystem services into municipal planning, and potential strate-
gies therefore were identified from the data (Table 1).

4  |  RESULTS

4.1  |  Municipal decision-support documents

None of the municipal decision-support documents (n = 18), includ-
ing those related to biodiversity and broader environmental issues, 
addressed all the four MEA ecosystem service categories compre-
hensively—whether implicitly or explicitly. The regulating function 
most documented in respect of the MOSS is flood attenuation, par-
ticularly in disaster planning. Other regulating functions referred to 
include: microclimate amelioration, hydrological function, ground 
water discharge and water purification. Supporting services referred 
to include habitat and nutrient cycling, while the medicinal value of 
plants was the only potential provisioning service identified. Impacts 
of biodiversity loss, and reduced ecosystem functioning on cultural 
services, such as recreation, are recognised, and the increased disas-
ter risk posed by alien plant infestations in terms of fire hazards, river 
functioning and storm water flow.

The role of the MOSS as a spatial structuring element for the 
city is acknowledged in strategic municipal decision-support docu-
ments. However, the city's responsibility to implement the natural 
open space plan to maintain its ecological functionality and provide 
recreation and related infrastructure to support cultural and other 
ecosystem services is not apparent in municipal budgets (Nelson 
Mandela Bay Municipality,  2019). For example, a proposed R90 
million budget to be implemented over 10 years (from 2015) for 
the city's urban open space management programme, proposed in 
the 2015 Climate Change and Green Economy Action Plan, was not 
made available, and the intended interventions have therefore not 
been implemented (Nelson Mandela Bay Municipality, 2019).

Since 2009, coordinating climate change activities have largely 
been the responsibility of the environmental management sub-
division of the public health department, and there has been no of-
ficial climate change coordinator for several years. Climate change 
activities are not limited to the role of the natural open space system. 
They are wide-ranging and traverse different departments, such as 
local economic development projects for waste minimisation; educa-
tion and awareness-raising for residents on climate change matters; 
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TA B L E  1  Interrelated findings from the analysis of the municipal decision-support documents and interviews related to understanding 
the extent to which ecosystem services provided by the natural open space system are considered in municipal planning.

Opportunities Challenges Strategies

Planning for ecosystem services

•	 The regulating function is prioritised.a,b

•	 Within budget constraints, recreation 
(cultural services) is enhanced to improve 
visitors' experience.b

•	 Ecosystem services are defined in one of the 
decision-support documents.a

•	 The high cost of artificial replacement of 
nature's ‘free services’ is recognised (Nelson 
Mandela Bay Municipality, 2019).a

•	 There is limited understanding of the 
ecosystem services provided by MOSS.

•	 Ecosystem services are not 
comprehensively considered.a

•	 Cultural ecosystem services provided 
by the city's unique biodiversity have 
not been maximised.a,b

•	 Opportunities for socio-economic upliftment 
provided by the extensive coastlinea,b could be 
broadened to include MOSS.

•	 The Built Environment Performance Plan 
(BEPP) could advance the importance of 
ecological infrastructure provided by MOSS.

•	 A climate change champion could advance 
understanding of ecosystem services provided 
by MOSS, and the incorporation thereof into 
planning.b

Complex institutional dynamics

•	 The need for strategic leadership to co-
ordinate the municipality's transversal 
responses related to climate change and 
resilience is recognised.a,b

•	 Environmental Management is perceived 
as the responsible municipal agent for 
implementing MOSS.a,b

•	 The incorporation of MOSS into 
municipal documents is not reflected in 
resource availability.

•	 The position of MOSS coordinator has 
been vacant since 2013.a,b

•	 The MOSS is considered a mandatory 
requirement with (negative) 
implications for service delivery time 
frames.b

•	 Prolonged political and institutional 
instability has impacted service 
delivery, including management of 
MOSS.b

•	 Inadequate technical skills and capacity 
to deal with high-risk activities.b

•	 Complex supply chain management 
procedures impede the ability to 
secure funding, with negative impacts 
on staff morale.b

•	 Community concerns related to MOSS 
are not prioritised.b

•	 Ineffective enforcement and selective 
prosecution increase societal 
contraventions within MOSS.b

•	 Political and socio-economic 
agendas take precedence over the 
implementation of MOSS.b

•	 Improved staff capacity in Environmental 
Management could facilitate a broader 
awareness of the role of MOSS.

•	 MOSS needs to be updated, including ground 
truthing of the biodiversity-related data.b

Perceived value of the natural open space system (NM MOSS)

•	 The city's natural environment is valued, 
particularly the extensive coastline.a,b

•	 Municipal departments are cognisant of 
MOSS due to its incorporation into planning 
frameworks.a,b

•	 Despite environmental education, 
lack of environmental stewardship is 
prevalent.b

•	 Socio-economic pressures impact 
on the political acceptance and 
significance of MOSS.b

•	 MOSS is underutilised due to crime 
and safety concerns.b

•	 Inadequate tools for environmental 
compliance.a

•	 Limited law enforcement perpetuates 
illegal activities.b

•	 Values of the natural environment could be 
used to advance broader understanding of the 
ecosystem services provided by nature and the 
incorporation thereof into municipal planning.

•	 Explicit identification and incorporation of 
the ecosystem services provided by MOSS 
can advance the mainstreaming of ecosystem 
services into municipal planning, decision 
making and budgeting.

•	 Increased use of the MOSS could reduce 
environmental abuse.b

Perception of the sustainable development goals

•	 The SDGs and National Treasury directives 
oblige municipalities to advance their 
resilience and climate change agendas.a

•	 The SDGs are perceived as irrelevant 
for the local level.a,b

•	 Enablers to assist in the implementation of 
the SDGs include good leadership, finance 
and competent staff capacitated to fulfil 
departmental responsibilities.b

aDenotes issues identified from the analysis of the municipal decision-support documents.
bDenotes issues identified by the analysis of the interviews.
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improved storm water management; open space and coastal man-
agement; catchment restoration; green infrastructure; disaster risk 
management and, where necessary, relocation of infrastructure 
and communities. The city's Built Environment Performance Plan 
(Nelson Mandela Bay Municipality,  2019) recognised the need for 
strategic leadership to co-ordinate these transversal responses 
with respect to climate responsiveness and resilience by all munic-
ipal departments. Directives from National Treasury require met-
ropolitan municipalities to mainstream climate responsiveness and 
resilience in municipal planning and budgeting, and to specifically 
address climate mitigation and adaptation, sustainable resource use 
and ecosystem integrity in achieving sustainable cities (South Africa, 
National Treasury Cities Support Programme, 2018). These impera-
tives emphasise the importance of regulating services, embedded in 
climate change and urban resilience agendas.

4.2  |  Interviews

Interviewees' quotes supporting the results discussed below are 
provided in Appendix S4. The designation ‘O#’ refers to the respec-
tive officials interviewed.

4.2.1  |  Planning for ecosystem services

Apart from the four environmental management staff interviewed 
and an official from strategic planning, the respondents were not 
familiar with the terms ‘biodiversity’ and ‘ecosystem services’. After 
a brief explanation thereof, most officials referred to how the MOSS 
was respected in all planning and infrastructure-related endeavours. 
Others demonstrated an implicit understanding of the terminology, 
particularly the regulating ecosystem services, reflecting concerns 
related to high-risk areas for disaster management, such as flood-
plains; and fire risk, associated with invasive alien vegetation.

4.2.2  |  Perceived value of the natural open space 
system (NM MOSS)

Respondents who identified the ecological significance of the nat-
ural open space system highlighted the challenges of effectively 
retaining and managing the system in terms of land-use pressures, 
capacity constraints and the prevailing political climate. Apart from 
the respondents from environmental management, strategic plan-
ning and disaster management, consideration of the MOSS and the 
natural environment, in general, is focussed on compliance towards 
mandatory (national) environmental impact assessment regulations.

Given the socio-economic pressures faced by local government, 
one respondent called for a more compelling argument than the in-
trinsic value of biodiversity if the existence of the natural open space 
system was to be guaranteed: ‘…the politics of conservation needs 
to be sorted out, because you will get applications that people will 

argue have a greater non-conservation value… Is it MOSS or houses? 
…’ (O6). Another interviewee suggested that an economic valuation 
of the natural open space system be undertaken to increase its polit-
ical acceptance: ‘…unless the ecosystem services are quantified you 
always going to have an uphill battle to justify the protection, en-
hancement, improvement of those open spaces…. you have to swop 
the argument around …. the actual service that a particular area adds 
that the city otherwise would have to pay for… say if we didn't have 
these we would have to spend x-amount on water purification ….’ 
(O12).

Most respondents were aware of and shared the community 
concerns regarding the MOSS. These included crime and safety; lit-
tering and ineffective waste management; encroachment for (illegal) 
grazing and settlements; unsustainable harvesting; under-utilisation 
of the natural open space resource as an amenity; and its apparent 
irrelevance for many communities living in poverty who experience 
few or no benefits from there (Wessels et al., 2021). Due to staff and 
budget constraints, one official referred to the ‘smoke and mirrors 
approach’ (O10) used to address many community concerns, target-
ing high-visibility areas and high-risk areas, such as alien clearing to 
prevent fires. Lack of official and political prioritisation of commu-
nity concerns was cited as a reason for the ineffective implemen-
tation of the MOSS, as opposed to only budget constraints. This is 
reflected in the absence of an official permanent NM MOSS coor-
dinator since 2013, when the post was vacated as articulated by a 
respondent who said ‘… [the post] primarily focused around com-
munity conservation and motivating for funding…’ (O9). Inadequate 
contemporary tools for officials to validate contraventions for pros-
ecution and political interference were highlighted as an impediment 
to effective (‘selective’) (O11) enforcement.

4.2.3  |  Complex institutional dynamics

Institutional dynamics exert significant influence on municipal gov-
ernance, including the management of the natural open space sys-
tem. The city's IDP was generally considered unrealistic or as one 
respondent referred to it as ‘… a fairy document…’ (O9), and essen-
tially a political process, driven by party and/or individual political 
priorities consisting of ‘…unrealistic demands made by politicians…’ 
(O10), where ‘…money gets spent on issues that suit the political en-
vironment and not what we are supposed to do in terms of service 
delivery…’ (O11). Inter-departmental integration and co-ordination 
required in the IDP was hindered by the limited understanding of the 
legal mandates and interrelated departmental functions, including 
the implementation of MOSS.

All respondents reflected on the current instability in the city. 
More specifically, political instability, characterised by the pursuit 
of short-term, often individual priorities, including, alleged ‘money 
siphoning’ (O9), has impacted adversely on the ability of the munic-
ipality to transcend its grant dependency on national government. 
Respondents alleged that political agendas are associated with or-
chestrated land invasion, corruption and extensive littering in open 
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spaces in certain parts of the city. Ongoing fluidity in political lead-
ership is reflected in the high number of officials placed temporarily 
in position of senior authority, often for short periods of time: ‘… 
the municipality is in such administrative and political disarray, it's 
very difficult…it's just chaos…’ (O6). This inhibits collective official 
responsibility and decision making, often creating mistrust and low 
morale, impacting on innovation, and ultimately the public interests 
not being served. The institutional impacts are best reflected in a 
statement from one of the respondents who said: ‘… officials are try-
ing to be functional in a dysfunctional environment…’ (O9).

4.2.4  |  Perception of the SDGs

Most respondents were only vaguely aware of the SDGs, and the 
goals were not embraced by the departments in their decision-
making processes. The decision-support documents do not elabo-
rate on the SDGs as a policy and legislative directive. Reasons cited 
for SDGs not being considered included the broad nature thereof, 
and the apparent irrelevance of the goals at the local level. Other 
respondents considered the SDGs to be unattainable due to popu-
lation growth; ineffective invasive alien clearing; and unsustainable 
societal behaviour such as illegal water abstraction, contributing to 
perceptions of the ‘tragedy of commons’ (O10).

4.3  |  Prioritisation and planning for 
ecosystem services

Analysis of the decision-support documents and interviews indi-
cated that regulating services provided by the open space system 
related to disaster planning, and the spatial implications thereof, 
are prioritised above other ecosystem services. Supporting services 
provided by the MOSS, which are essential for all other ecosystem 
services, were implicitly alluded to. The city's temporal and spatial 
implications of ecosystem services appear to receive little attention, 
apart from the regulating service, specifically flood attenuation, and 
the challenge to retain floodplains as no-development areas. This is 
reflected by the ongoing encroachment onto the MOSS for grazing, 
development (both formal and informal) and unsustainable harvest-
ing and poaching with little evidence of attempts to halt the loss 
of natural resources. The potential of the MOSS for mainstreaming 
climate change and urban resilience was referred to superficially, but 
not elaborated on apart from flood mitigation. Planning and budget-
ing in respect of climate change and resilience planning is not ef-
fectively integrated in municipal planning. For example, as reflected 
in the vacant post of NM MOSS coordinator, and the absence of 
a budget to implement the urban open space management pro-
gramme, proposed in the 2015 Climate Change and Green Economy 
Action Plan. Provisioning services were seldom referred to even 
though officials recognise the illegal use of the MOSS for harvest-
ing and grazing by communities, and the associated sustainability 
concerns related to poor management. Apart from the regulatory 

function, particularly flood attenuation related to everting disasters, 
management of the MOSS and the implementation thereof are not 
prioritised by the municipality.

5  |  DISCUSSION

This study presents a glimpse into the dynamics associated with 
the management of ecosystem services provided by natural open 
spaces in African cities, characterised by high levels of poverty, 
infrastructure, service delivery and equity challenges, and insti-
tutional constraints (Anderson et  al.,  2013; O'Farrell et  al.,  2019; 
Venter et al., 2020). The findings (Table 1), interwoven in complex 
institutional matters and influenced by values, perceptions, and 
knowledge, are artificially separated here for enhanced understand-
ing and critically discussed.

5.1  |  Consideration of ecosystem services in 
municipal planning

The case study indicated that while certain municipal departments 
have a narrow understanding of ecosystem services, there is some ev-
idence that natural open space systems have been incorporated into 
municipal planning. However, the implementation of an ecosystem-
based approach in planning processes is problematic, and many 
municipal decision-support documents require updating to reflect, 
more explicitly, the ecosystem services provided by the MOSS, and 
the status thereof in terms of species representation, species of spe-
cial concern and critical biodiversity areas. In Mozambique, reduced 
capacity in terms of trained staff, funding and tools for monitoring 
changes in natural resources also impact on the integration of ecosys-
tem services in planning (Atumane & Cabral, 2021). In contrast to the 
apparent limited knowledge of ecosystem services in the case study, 
and in Mozambique (Atumane & Cabral,  2021), the ecosystem ser-
vice concept in the Global North, and more particularly in Sweden, is 
better understood (Beery et al., 2016; Cortinovis & Geneletti, 2018; 
La Rosa, 2019; Longato et al., 2021; Mascarenhas et al., 2014; Rozas-
Vásquez et al., 2018; Sang et al., 2021; Woodruff & BenDor, 2016). 
However, Grunewald et  al. (2021) underscore the heterogeneity in 
understanding of ecosystem services, and the incorporation thereof 
into urban planning and decision making in Europe. The incorpora-
tion of ecosystem services into urban planning, although advancing, 
is often impeded by inadequate knowledge and limited resources in 
both the Global North and South (Shih et al., 2020).

The use of external service providers for the preparation of and/
or updating environmental policies for Nelson Mandela Bay may 
infer that the necessary skills and knowledge are not entrenched in 
municipal departments (O'Farrell et al., 2019). Future terms of refer-
ence for new, or updates of, municipal decision-support documents 
should require the explicit incorporation of the ecosystem services 
provided by the MOSS and the implications thereof for future plan-
ning, development and budgeting, along with options for integrating 
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NBS (Frantzeskaki,  2019; Frantzeskaki & McPhearson,  2021; 
Kabisch et  al.,  2022). Many urban plans in the Global North 
and South also make only implicit reference to ecosystem ser-
vices (Atumane & Cabral,  2021; Cortinovis & Geneletti,  2018; La 
Rosa, 2019; Mascarenhas et al., 2015; Rozas-Vásquez et al., 2018; 
Sitas et  al.,  2014b; Woodruff & BenDor,  2016). In addition, eco-
system services are typically addressed at a broad level, often in 
strategic environmental assessments (SEAs), without detail of the 
quantity, value and scale thereof (Cortinovis & Geneletti,  2018; 
Longato et al., 2021; Woodruff & BenDor, 2016). This weakens the 
potential of the ecosystem service concept to drive planning and 
decision making, including how it can contribute to the negotiation 
and deliberation of tensions and trade-offs linked to favouring one 
category of ecosystem service over another (Longato et al., 2021; 
Sang et al., 2021; Woodruff & BenDor, 2016).

The city's water crises catalysed a change in municipal focus 
in respect of water efficiency. It also highlight the importance of 
recognising ecosystem services related to water supply generated 
beyond the municipal boundary, necessitating co-operation with 
the adjoining municipalities and catchment management authority 
(Ziervogel & Morgan,  2023). Invasive alien vegetation in strategic 
water source areas—the mountainous areas that provide high water 
run-off—threatens water security, by increasing drought risk (Holden 
et al., 2021; Nel et al., 2017; Viviroli et al., 2007). Consideration of 
regulating services in municipal planning is more likely to resonate 
with municipal decision makers due to the importance of disaster 
management, initiating recognition of the value of the natural en-
vironment and the human and financial costs associated with the 
impacts of climate change (Pasquini et al., 2014; Sitas et al., 2014a). 
Literature on the incorporation of ecosystem services into urban 
planning in the both Global North and South emphasises regu-
latory services, especially flood regulation, followed by cultural 
services, with little reference to supporting services (Atumane & 
Cabral, 2021; Beery et al., 2016; Mascarenhas et al., 2015; Rozas-
Vásquez et al., 2018). However, in Ontario, where municipalities have 
effectively incorporated ecosystem services in their urban plans, the 
focus is on cultural and supporting services, with little reference to 
regulating and provisioning services (Lam & Conway, 2018).

The officials' emphasis on regulating services differs from that of 
communities who placed greater emphasis on the cultural and pro-
visioning services provided by the MOSS (Wessels et al., 2021). This 
may be due to mandatory (official) requirements to consider regu-
lating services, and some community members may not be aware 
of the regulatory function, possibly due to the visible exploitation 
of the MOSS, including land invasion and development within the 
floodplains, and the (mis) management thereof. In addition, during 
the prolonged drought, the important flood regulation role of the 
MOSS, and hence the need to keep the floodplains free of develop-
ment, had not been evident.

Lack of consideration of the temporal and spatial implications 
of ecosystem services, apart from the regulating service, may be at-
tributed to a narrow understanding of ecosystem services, (limited) 
value attached to nature, the complexities of quantifying spatial and 

temporal dynamics with inadequate data (Sonter et al., 2016), and the 
prevailing complex city dynamics. Despite the importance thereof, 
few studies reflect an understanding of the temporal and spatial dy-
namics of urban ecosystem services (Haase et al., 2014). Even in the 
Global North, lack of data on the temporal and spatial dimensions 
of ecosystem services has impacted the effective incorporation into 
urban planning (Geijzendorffer et al., 2015; Grunewald et al., 2021). 
Where data are available on land use and land cover change (LULC), 
such data alone do not include information about the condition of 
ecosystems that support the supply of ecosystem services, or the 
heterogeneous distribution of ecosystem services within the same 
LULC class, and thus has limited potential to address the spatial and 
temporal variability of ecosystem services (Petroni et al., 2022).

The interconnected ecosystem services provided by the nat-
ural open space system also require consideration in municipal 
planning. Framing ecosystem services according to municipal pri-
orities and community goals may unlock the relevance of nature 
and ecosystem services to society (Sitas et al., 2014b; Woodruff 
& BenDor, 2016). Examples include disaster management, through 
flood mitigation; socio-economic upliftment, by sustainable em-
ployment opportunities linked to natural resource management; 
and enhanced recreation opportunities (Davids et al., 2021; Sitas 
et  al.,  2014b). Unlocking such processes would facilitate more 
careful consideration of trade-offs in municipal decision making. 
The case study municipality and others in both the Global North 
and South could draw from understanding the multifunctionality 
of ecosystem services and synergies between nature and human 
well-being to minimise undesired trade-offs (Beery et  al.,  2016; 
Lee & Lautenbach, 2016; Longato et al., 2021; Sang et al., 2021; 
Woodruff & BenDor, 2016). Consideration of the multifunctional-
ity of ecosystem services requires understanding of the demand 
for, and beneficiaries of, ecosystem services, which is not always 
known, even in the Global North (Cortinovis & Geneletti, 2018). 
In Sweden, urban planning strives for ‘win–win’ solutions in the 
supply of ecosystem services, and the beneficiaries thereof, for 
example, through dual storm water management solutions (reg-
ulatory services) and recreation opportunities (cultural services), 
emphasising participation and negotiation in the process of adopt-
ing appropriate context-specific solutions (Sang et  al.,  2021). 
Understanding the ecosystem service demand of current and 
future beneficiaries, identified as necessary for enhancing the 
incorporation of ecosystem services in Italian cities (Cortinovis 
& Geneletti,  2018), is relevant for Nelson Mandela Bay and the 
Global South in general, and can facilitate trade-off consider-
ations. La Rosa (2019) underscores how the incorporation of the 
demands and beneficiaries of ecosystem services, community 
values and socioecological knowledge in urban planning in Italy is 
impeded by the emphasis on ecological objectives, as opposed to 
optimising the overall provision of all ecosystem services.

The typical marginalisation of parks through low budgetary 
and political priority (Bénit-Gbaffou,  2018; Leck & Simon,  2013) 
reflects the ‘green-value’ gap (Cilliers, 2009; O'Farrell et al., 2019). 
Respondents' emphasis on (environmental) compliance may infer 
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that the incorporation of ecosystem services into municipal plan-
ning and budgeting would be enhanced if the requirement for 
mainstreaming ecosystem services into planning and budgets was 
legislated. However, mandatory mainstreaming of ecosystem ser-
vices is not considered an optimal approach, as the interviews, in 
relation to the perceived value of the natural open space system, 
revealed that a compliance focus would not necessarily infer that 
officials recognise the value of nature and the natural open space 
system. Within the local government environment of South Africa, 
many environmental imperatives are only considered because of 
the mandatory requirement thereof. Incorporating environment-
related imperatives into IDPs and other municipal decision-support 
documents does not necessarily provide adequate authority to en-
sure the protection of the environment and the ecosystem services 
it provides. While La Rosa (2019) attributes the limited integration 
of ecosystem services into urban planning in Italy to the absence of 
mandatory legislation, Grunewald et al. (2021), drawing from les-
sons learnt from European cities, state that urban planning should 
be more open to integrating the ecosystem service concept, with-
out necessarily adapting the legal framework as a prerequisite for 
the integration of ecosystem services into urban planning.

In many municipalities in South Africa, and elsewhere, endemic 
corruption and misuse of public funds is common (Olver,  2016; 
Zinnbauer,  2020). Hence, despite the adoption of municipal IDPs, 
many municipalities are not accountable in terms of service delivery, 
which includes maintaining the benefits (ecosystem services) pro-
vided by nature (Section 5.3). The study also emphasised the need 
to replace departmental silo approaches with collaborative and co-
ordinated departmental action and improved working relationships 
(Bouwer et al., 2021; ICLEI. CBC, 2019; Pasquini et al., 2014), which 
will improve agency for the protection of the city's natural assets.

The need for investing in the protection and management of nat-
ural open spaces is also reflected in the impacts of the COVID-19 
pandemic, which has accentuated the value of urban natural areas 
for recreation, physical and mental health, and for ensuring people 
in densely populated areas can still maintain a sense of community, 
while keeping safe social distances in nature (Grima et  al.,  2020; 
McCunn, 2020; Venter et al., 2021). COVID-19 has also highlighted 
an increase in the role of nature as a safety net in times of hard-
ship, in terms of meeting basic needs (food, energy and livelihoods 
(Walters et al., 2021). Natural open spaces provide the opportunity 
for nature-based education and increase understanding and recog-
nition of the human–nature connectedness (Borelli et al., 2020).

5.2  |  Significance of the SDGs in protecting urban 
natural open space systems

Achieving the SDGs requires institutional capacity and a shift from 
the basic service delivery focus (Hendriks,  2018) to the recognition 
of natural open space as a municipal asset, supported by an appro-
priate budget. Many local governments in Africa face severe financial 
and professional capacity constraints (Atumane & Cabral, 2021; Leck 

& Roberts, 2015). In South Africa, the dichotomy of a static revenue 
with a pro-poor service delivery agenda (Hendriks,  2018) is driven 
by post-apartheid realities and transformation imperatives (Bénit-
Gbaffou, 2018). Investment in built infrastructure drives urban devel-
opment politically, overriding the benefits of maintaining, enhancing 
or restoring ecosystem services provided by nature (Angelstam 
et al., 2017; de Wit et al., 2012; O'Farrell et al., 2019). This perpetuates 
a false dichotomy of development versus environment, when in reality 
they are interdependent (Leach et al., 2018). Reference to resilient in-
frastructure in the SDGs reflects the need for infrastructure transfor-
mation that recognises the interdependence of cities' social, economic 
and ecological components (Pieterse et  al.,  2017). Roy et  al.  (2018) 
advocate that ecosystem services provided by urban nature be con-
sidered as part of the basic services required to implement the urban 
SDG. Addressing crime and visitor safety in natural open space identi-
fied by the respondents and community (Wessels et al., 2021) is also 
embedded in the urban SDG (United Nations, 2015). Arguably, the ap-
parent lack of priority given to the SDGs may reflect a limited value 
placed on environmental sustainability and a narrow understanding 
of local government responsibilities in terms of the importance of the 
sustainability agenda in ensuring inter and intra-generational equity 
(Joubert & Mistra Urban Futures, 2020).

As policy makers, and catalysts of (local) change, local govern-
ment is best positioned to link the SDGs with communities (United 
Cities and Local Government (UCLG), 2016). Yet, literature on the 
integration of ecosystem services into urban planning in the Global 
North and South makes little explicit reference to the SDGs at a 
local level. While not a direct comparison with the SDGs, it is signif-
icant to note that the Millennium Ecosystem Assessment, intended 
to assist decision makers by providing scientific information on 
the consequences of ecosystem change for human well-being and 
potential options for responding thereto (Millennium Ecosystem 
Assessment, 2005), was not a major contributing factor to the in-
corporation of ecosystem services into urban planning in Europe 
(Mascarenhas et al., 2014, 2015).

Effective natural open space planning and management can 
not only assist to attain the SDGs but is also aligned to achieving 
other global goals and targets linked to biodiversity (Convention of 
Biological Diversity), disaster risk reduction (Sendai Framework) and 
sustainable urban development (New Urban Agenda-Habitat III). 
More recently, the new strategic framework under the Convention 
on Biological Diversity (CBD)—the Kunming-Montreal Global 
Biodiversity Framework and its associated targets, which advances 
a biodiversity conservation agenda in ways that can enhance human 
well-being, have direct imperatives for urban planning, environmen-
tal governance and management (Schröter et al., 2023).

5.3  |  Local government's influence on access to 
ecosystem services

Illegal encroachment into the natural open space system, is a key 
characteristic of the less-resourced parts of the city. Together with 
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limited management, this impacts adversely on the potential cultural 
services (recreation and aesthetics) and provisioning services these 
areas can provide. Dense vegetation, characteristic of many natural 
areas, is often perceived as unkept, engendering concerns and fears 
(Potgieter et al., 2019). Research on the case study municipality has 
confirmed the existence of real and perceived crime concerns re-
lated to the MOSS and the management thereof (Venter et al., 2022; 
Wessels et  al.,  2021). In more affluent areas, private entities may 
take over the municipality's maintenance and management respon-
sibilities as a direct result of municipal negligence. Well-maintained 
areas are often associated with higher use, which could diminish op-
portunities for criminal activities, as the increased surveillance asso-
ciated with more users allows more people to access and enjoy the 
benefits of the open space system. An implication of certain areas 
of the MOSS being (privately) maintained is increased inequality in 
terms of access to the benefits (ecosystem services) as the natural 
open spaces abutting the less-resourced areas are typically not main-
tained to the same extent. This perpetuates existing city inequalities 
in terms of the benefits experienced from nature in different parts 
of the city, illustrating how ecosystem services differ across spatial 
scales, impacting intra-generational equity (Liu et al., 2021; Venter 
et al., 2020). Trade-offs, often made inadvertently, because of low 
budget prioritisation for environmental management, imply loss of 
societal benefits and render the natural open space system more 
vulnerable to further misuse and invasion, and ultimately the loss 
of ecosystem services. Costs related to biodiversity and ecosystem 
services loss, therefore, shift across temporal scales, impacting in-
tergenerational equity (Wilkinson et al., 2013).

Increased calls for consideration of the inter- and intragenera-
tional implications of environmental justice in the urban resilience 
agenda are closely aligned with spatial justice (Joubert & Mistra 
Urban Futures,  2020; O'Farrell et  al.,  2019; Sitas et  al.,  2021; 
Ziervogel et al., 2017). Based on a case study of Sofia City Forest, 
Bulgaria, Tozer et  al.  (2020) highlight the importance of recognis-
ing and addressing socio-spatial inequality in terms of accessing the 
benefits of nature. For the city of Durban (eThekwini Municipality), 
South Africa, the resilience agenda was informed by its socio-
economic context, characterised by poverty, inequality and in-
formality, and commitment to participatory governance (Roberts 
et  al.,  2020), which included marginalised communities in the de-
velopment of its resilient strategies, ensuring inter- and intragener-
ational equity (Ziervogel et  al.,  2017). Without understanding the 
diverse values attached to ecosystem services (IPBES, 2022; Pascual 
et al., 2023; Woodruff & BenDor, 2016) appropriate deliberation of 
trade-offs is not possible. While engaging with local communities in 
urban planning issues is not without challenges, empowering partic-
ipatory processes facilitates agency, transformative outcomes, and 
assists in supporting multi-partnership initiatives, which increase 
the benefits provided by nature (van Ham & Klimmek, 2017). Linked 
to understanding the beneficiaries of ecosystem services, Rozas-
Vásquez et al. (2018), using Chile as a case study, underscore the im-
portance of informed stakeholders in necessitating the integration 
of ecosystem services into urban plans through inclusive, bottom-up 

planning processes. Conversely, in the case of Portugal, public con-
sultation processes did not contribute significantly to the integra-
tion of ecosystem services into urban planning at a regional scale, 
which may be attributed to various reasons, including the lack of 
knowledge or understanding of the benefits of ecosystem services, 
mistrust of public participation processes and lack of understanding 
of the benefit thereof (Mascarenhas et al., 2014).

5.4  |  Institutional values, challenges and 
opportunities

As reflected in the case study, prevailing political priorities and agen-
das infiltrate municipal departments and their functions (Funke & 
Nienaber, 2012), and conflicting departmental and political agendas 
may adversely impact the maintenance of ecological infrastructure 
(O'Farrell et  al.,  2019). In Mozambique, political interference and/
or lack of political willingness impedes the integration of ecosys-
tem services into planning (Atumane & Cabral,  2021). Even in the 
Global North, lack of political prioritisation of ecosystem services 
has resulted in planners focussing on the regulatory services (Sang 
et al., 2021). In Portugal, findings from Mascarenhas et al. (2014) in-
dicate that despite the understanding and knowledge of ecosystem 
services, incorporating ecosystem services in the political agenda 
is still challenging. Officials who can champion the mainstream-
ing of ecosystem services into municipal planning require a politi-
cal ‘entry point’ to influence prominent (political) networks (Wood 
et al., 2018). For example, officials with the knowledge and ability 
to demonstrate the tangible opportunities the MOSS provides for 
ecotourism (cultural ecosystem service), and the associated socio-
economic benefits, to politicians will be aided by established rela-
tionships with political leaders. Political instability and its influence 
on the city administration may limit opportunities for informal 
knowledge exchange with politicians able to influence the main-
streaming of ecosystem services (Leck & Roberts, 2015). While new 
technologies and procurement systems may facilitate the disruption 
of power dynamics and misuse of public funds (Zinnbauer,  2020), 
the dichotomy, evident from the case study, is that more onerous 
procurement procedures frustrate municipal officials genuinely 
committed to improving service delivery. Shih et al. (2020) highlight 
how, generally at the local government level, in the Global North and 
South, limited skills and knowledge, and the ability to navigate cities' 
complex social, political and cultural factors influence the manage-
ment of biodiversity and ecosystem services. These barriers require 
collaboration between knowledge producers and decision makers 
to develop and advance shared goals (Shih et al., 2020). Cockburn 
et al. (2016) demonstrate how a collaborative partnership between 
Durban (eThekwini) Municipality and an academic institution has 
successfully built social capital and reduced the science-action gap 
through transdisciplinary, implementation-driven research.

Knowledge co-production, which addresses diverse, often con-
flicting values, politics and power, is increasingly important if the 
complex nature of urban sustainability challenges is to be addressed, 

 25758314, 2024, 1, D
ow

nloaded from
 https://besjournals.onlinelibrary.w

iley.com
/doi/10.1002/pan3.10572 by U

niversity O
f T

he W
estern C

ape, W
iley O

nline L
ibrary on [14/11/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



    |  313WESSELS et al.

and it can increase agency in marginalised communities (Norström 
et al., 2020), notwithstanding the budget implications required for 
effective stakeholder engagement. La Rosa (2019) re-iterates that in 
urban planning in Italy, the views of practitioners, decision makers 
and the public need to be considered for the successful integration 
of ecosystem services into planning and management. Despite an 
official's suggestion for a monetary valuation of ecosystem services, 
Cartwright and Oelofse  (2016) report how economic valuations of 
ecosystem services—public goods—or the loss thereof through deg-
radation, do not necessarily change budget allocations to secure 
ecological infrastructure. This is partly attributed to governments 
favouring investments visible to the electorates in a relatively short 
period (Cartwright & Oelofse, 2016), and scepticism of NBS (Dorst 
et  al.,  2022). Economic valuations of the ecosystem services pro-
vided by the natural open space system require consideration of the 
spatial and temporal complexities of valuations and how benefits 
evolve (Lindley et al., 2018). For example, cultural services associ-
ated with unmaintained nature reserves within the MOSS will be far 
lower than their potential value, substantiating arguments for land 
disposal. Economic valuation is not comprehensive for a broad suite 
of ecosystem services, and many ecosystem services cannot be ad-
equately represented by monetary valuation (Chan et al., 2012). In 
Sweden, Beery et al. (2016) recognise that monetary valuation may 
increase the awareness and value of nature, but it would not neces-
sarily reflect diverse stakeholders' values. Acknowledging the disad-
vantages of monetary valuation, Grunewald et al. (2021) re-iterate 
that in Europe it may provide additional protection, but would be 
most reliable for only provisioning services, and least reliable for cul-
tural services. The interviews reflect the multifaceted nature of land 
issues, interwoven with the need to combat corrupt practices in cities 
as also found by Zinnbauer (2020). Increased urbanisation will place 
higher demands on ecological infrastructure provided by nature, 
and costs of replacement with built infrastructure and continuous 
maintenance will pose additional constraints on institutions (Gómez-
Baggethun & Barton, 2013). While monetary valuation does provide 
a means to enhance recognition of the value of ecosystem services 
and has been used to facilitate political support for ecosystem ser-
vices and positive conservation outcomes (eThekwini Municipality. 
Environmental Planning and Climate Protection Department, 2014; 
Roberts & Diederichs, 2002; Wangai et al., 2016), a more pluralistic 
nuanced approach to value and valuation is necessary. The various 
portfolio of valuation methods, from diverse disciplines and knowl-
edge systems, advocated by IPBES, reflects how a more pluralistic 
approach can be incorporated into decision making, essential for 
achieving sustainable and just futures (Harmáčková et  al.,  2022; 
IPBES, 2022; Pascual et al., 2023).

Significant multi-angled efforts are required to address the im-
pact of the prevailing institutional dynamics, including enhanced 
awareness of nature's value to society and its contributions to mu-
nicipal service delivery, recognition of the role of the SDGs for local 
government and the impact of the lack of accountability and endemic 
corruption on the effective inclusion of ecosystem services in urban 
planning. Future research action networks could be established to 

advance the urban integrity agenda (Zinnbauer, 2020) and to initiate 
innovative environmental awareness and education efforts to ad-
vance the value of nature and natural open spaces, ensuring that the 
interrelated ecological and socio-economic benefits of protecting 
natural open spaces are clearly demonstrated. Despite the discon-
certing evidence of diverse, often conflicting values related to the 
relevance of natural open space, and the institutional challenges, 
innovative measures are being implemented at various scales, which 
could be adapted to place rapidly urbanising cities on a more sus-
tainable trajectory. For example, urban visioning processes increase 
agency by enabling diverse communities to generate shared and plu-
ralistic visions of futures, through explicitly examining trade-offs and 
engaging with concerns of complex power and equity dynamics in 
city management, creating opportunities for transformation towards 
urban resilience, justice and sustainability (McPhearson et al., 2016; 
Sitas et  al.,  2021). Participation of multiple knowledge systems 
is essential for just cities (Joubert & Mistra Urban Futures, 2020). 
Collaborative processes can facilitate the identification of suitable 
NBS embedded in prevailing socio-economic systems and processes 
that ensure agency in effective implementation (UNDP, 2020). This 
accords with recent calls for re-imagining new sustainable futures 
(Wyborn et al., 2020) and identifying ‘seeds’ (potential solutions) of 
innovation that connect people with nature, and where community-
driven processes shape government policies and programmes 
(Pereira et  al.,  2019). Seeds of innovation are diverse and include 
social initiatives, new technologies, economic tools, social-ecological 
projects, organisations, or movements that contribute towards sus-
tainable transformations, which could be adapted for different cir-
cumstances (https://​gooda​nthro​pocen​es.​net/​). There are no ideal or 
immediate solutions to the challenges to steer cities to a sustain-
able trajectory; instead, numerous ‘seeds of change’ must be imple-
mented and continuously adapted to the local context.

5.5  |  Applicability of the approach for other cities

While similar studies have been undertaken, this study focusses 
on the ecosystem services and ecological infrastructure provided 
by an urban natural open space system, intended to be retained in 
a natural or semi-natural state, as opposed to all ecosystem ser-
vices within urban areas. As unprecedented urbanisation in the 
Global South is rapidly transforming natural landscapes (Lourdes 
et al., 2022), it is imperative to understand the synergies between 
retaining and managing ecosystem services and ecological infra-
structure provided by natural open systems, and human well-being. 
An overarching theme of the SDGs is to achieve human well-being, 
which infers the need for maintaining the ecosystem services na-
ture provides (Wood et al., 2018). The method followed in this study 
also assists in initiating understanding of if and how the SDGs are 
incorporated into urban planning, and the reasons therefore. The 
method used in the research, or an adaption thereof, could be ap-
plied in other cities as an exploratory approach to understanding 
how officials within local government value and understand the 
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role of nature in city planning and management. The approach il-
luminates the extent to which ecosystem services are valued within 
a municipality and can help identify ecosystem services and eco-
logical infrastructure provided by nature and natural open space 
systems, which have not been considered in municipal planning 
frameworks. This can advance recognition of nature as a munici-
pal asset by actively engaging with decision makers, sharing this 
knowledge, and incorporating these aspects into municipal plan-
ning and budgeting, thereby improving urban resilience, enhancing 
quality of life for residents and contributing to socio-economic up-
liftment. While a more thorough approach to understanding urban 
ecosystem services would be advantageous, the findings can fa-
cilitate implementing innovative context-specific solutions for the 
case study municipality. The study also provides some strategies 
for creating opportunities for ecosystem services to better incor-
porated into municipal planning and management.

Future analyses could include an explicit focus on the equitable 
distribution of ecosystem services, and a demonstration of the po-
tential of the city's natural open space system in the provision of 
ecological infrastructure (including both ecological and social ben-
efits; O'Farrell et al., 2019). This will direct increased capacity and 
finances to the natural open space system's maintenance and/or res-
toration. Maintaining or restoring critical ecosystem services needs 
to be coupled with an understanding of residents' socio-economic 
realities. This infers the need to recognise contextual power asym-
metries in understanding how access to urban ecosystem services 
is mediated, highlighting a need for innovative, collaborative local 
government initiatives which can improve the social-ecological 
resilience of communities by, for example, local nature-based em-
ployment opportunities and education initiatives (Sitas et al., 2021). 
Further investigation could expand on potential collaborative, inno-
vative solutions appropriate for the city's context.

6  |  CONCLUSION

The study indicates how the benefits of urban nature in terms of the 
supply and provision of ecosystem services are intertwined in com-
plex institutional and socio-political processes (Du Toit et al., 2018; 
Ernstson,  2013). Although comprehensive comparisons cannot be 
concluded, the case study together with insights from the literature 
indicates that despite the increased availability data, resources, and 
capacity in the Global North, both the Global North and South face 
diverse challenges in effectively integrating ecosystem services into 
urban planning. Trade-off decisions taken by local government—di-
rectly or indirectly—influence the type, extent and combination of 
ecosystem services provided, often without being realised and with 
irreversible consequences (Rodríguez et  al.,  2006). Departmental 
agendas and priorities within the local government environment dif-
fer according to mandates and expertise. A relatively narrow under-
standing of and/or limited knowledge of the value the natural open 
space in terms of the diverse ecosystem services it provides; the po-
tential community value thereof (Wessels et al., 2021); and the lack 

of an official MOSS champion contributes to the natural open space 
system not being effectively incorporated into urban planning and 
decisions. This impacts on the ability to obtain political support and 
resources for the implementation and management of the MOSS. 
Planning decisions and associated trade-offs are value-laden, made 
in a particular socio-economic context, with constrained resources 
and political priorities. Although the extensive use of political power 
in Nelson Mandela Bay, often in the pursuit of individual financial 
gain (Olver, 2016), is not the focus of this research, the impacts of 
political infiltration into the administration on effective municipal 
planning and budgeting are evident. Similar concerns exist globally 
(Zinnbauer,  2020), and in Africa, weak urban governance is per-
petuated by under-performance and lack of political accountability 
(Pieterse et al., 2018).

Given international and national imperatives, local governments 
need to recognise the role of ecosystem services in city planning and 
management in the sustainability agenda. How local governments 
manage natural open spaces impacts on the temporal and spatial dis-
tribution of ecosystem services, with implications for inter and intra-
generational equity with respect to ecosystem services provision. 
The spatial and temporal scales are particularly significant given the 
unprecedented urbanisation rates in Africa, and the impacts thereof 
on the natural environment and the ecosystem services these pro-
vide. Local governments face numerous socio-economic challenges. 
Most critical is the need for equity and justice in ensuring urban re-
silience (O'Farrell et al., 2019) and recognising the value (benefits) of 
nature by officials, politicians and communities. The involvement of 
diverse communities, multiple knowledge systems and institutional 
change is necessary to achieve equitable futures (Joubert & Mistra 
Urban Futures,  2020). Opportunities to build on the inherent ap-
preciation of nature features as city assets while achieving socio-
economic upliftment need to be foregrounded. The study highlights 
the dynamic relationships between people and nature. The impacts 
of diverse knowledge, perceptions and values held by local govern-
ment and city leaders, of a city's natural open space system, and 
its associated benefits has been demonstrated. How nature is used 
and managed has significant implications for inter- and intragenera-
tional equity. The research underscores the people and nature inter-
connectedness and emphasises the need for continually enhancing 
people and nature relationships. This requires understanding the 
direct and indirect dependence of human well-being on nature, and 
the incorporation of these human–nature connections and depen-
dencies into municipal planning. The complex interrelated dynamics 
underscored in the case study contribute to understanding the op-
portunities and challenges for the future governance of natural open 
space systems. This understanding is necessary for the long-term 
protection of ecosystem services contributing to urban resilience in 
African cities.
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