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development projects. The study examines the role of site planning in
enhancing biodiversity within the context of building and construction
using a selected plot of land in an informal settlement of the Abojupa area,

Published: August 10, 2026 Oyo Town. A parcel of land was divided into plots and allocated for
different building projects. Three particular sites in this settlement were
carefully selected and measured using surveying instruments and plotted
appropriately using AutoCAD software. The developed zones for the
buildings and undeveloped areas were adequately calculated to identify
areas and percentages of each lot in the landscape. The analysis revealed
that about 20%, 40%, and 50% of the areas were used for buildings, while
about 80%, 60%, and 50% were shared by green infrastructure and paved
lawns respectively. The green-covered areas were allocated for native
plants in the landscape to support local biodiversity, and blue areas were
allocated for restoring the degraded ecosystem around the area. The site
planning ensured improved biodiversity restoration by making the natural
habitats, like green spaces, gardens, and ecological corridors on the site,
to support biodiversity functions. The study concluded that the site
planning of an area, on a plot-by-plot basis, has great potential for
integrating natural systems and green spaces into architectural planning
and design. These spaces, serving the area as green infrastructure,
should be properly maintained for effective ecosystem service delivery in
the settlement, and adequate spaces should be left as setbacks for open
spaces. This research provides a framework for architects, planners, and

policymakers to embed ecological

considerations into the land

development process, thereby contributing to long-term environmental

sustainability.
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Introduction

Architecture is the design of buildings and spaces that integrate harmoniously with natural systems,
promoting ecological balance and biodiversity, while enhancing human well-being. Architecture plays a vital role in
giving the physical environment a shape and making an impact on society through its influence on cultural identity,
economic activities, and overall well-being (Mona, 2025) and is a strong component of urban development.
Architecture and urban development are deeply connected (Hakimi and Firoozabadi, 2018; Jozwik, 2024; Mouratidis,
2021), as they provide physical infrastructure and major economic growth areas in the cities (Olanusi, 2024), and
have become the medium through which the impacts of urbanization are managed and expressed in physical form
(Angel, 2023; Nabirye, 2024; Jozwik, 2024). Urbanization has several negative effects on biodiversity (Liu et al.,
2025; Danmallam et al., 2024; Lazzarini et al., 2024; Ojo, 2024; Ponteado, 2023; Theodoru, 2022; Elmqvist, 2016,
Li et al., 2022; Simkin et al., 2022, Chang et al., 2022; Ombeni et al., 2021; Liu et al., 2016) and urban development
contributes to habitat loss and fragmentation through the conversion of natural areas into impervious surfaces for
infrastructure and buildings, and interventions through development by man (Wang et al., 2024; Kassouri, 2021,
Aronson et al., 2017; Li et al., 2022; Ren et al., 2023; Puplampu et al., 2021; Biella et al., 2025; Li et al., 2025; Huang
et al., 2025), which poses a serious danger of human exposure to nature for health reasons (Lai et al., 2019; Yu et
al., 2022; Cox et al., 2018; Wu et al., 2024, Kuddus et al., 2020; Sousa-Silva et al., 2025). Architecture can contribute
immensely toward designing green habitats that can support and enhance local biodiversity (Li et al., 2024; Babalola
et al., 2024, Keeve, 2023; Cheng et al., 2023) with proactive design strategies that integrate ecological considerations
into the built environment (Garrah et al., 2017, Zari, 2019; Brown et al., 2025; MacKinnon et al., 2021). Incorporating
biodiversity into the design process creates more sustainable and resilient cities that benefit both humans and nature
by improving the livability of the environment.

Architects have crucial roles in creating designs for urban development through customized, functional, and
aesthetic synthesis of the clients’ needs. Architecture, as a process and a product of planning, designing, and
constructing (Sledge, 2023; Conway and Roenisch, 2005), is perceived as the art and science of designing buildings
and non-building structures. Intentions and ideas are presented through drawings and models in which the designs
are envisioned with careful thought and articulation (Tomic et al., 2023 and Zee, 2008). Architectural representations
are used for processing ideas and documenting those ideas for presentation. The architectural presentation goes
through different stages in its preparation of various documents that explain the solution of the brief to the clients
(Booth and Hiss, 2012). This architectural design presentation is made up of seven stages: predesign, schematic
design, design development, construction documents, building permit, bidding and negotiation, and construction
administration (Landau, 2022; Kilmer and Kilmer, 2009). These presentations are made through the use of plans,
sections, and elevations as conventions common to the simulation of the horizontal and vertical configuration of all
buildings. In the presentation of the stages of the building development process, the site plan, a subsection of the
plan, plays an important role in achieving desirable results (Wakuta and Linde, 2003). The site plan is therefore
produced as a component of the building production document through the creativity of technical skills and knowledge
of the building codes and regulations to bring the design vision to reality (Gupta, 2024).

A site plan is an architectural plan which shows the bird's eye view of a property (Garg and Dewan, 2022;
Zell, 2008) and also a scale drawing showing how a parcel of land is to be improved in order to serve any number of
required functions (Jefferis et al., 2011; Madsen and Madsen, Zell, 2008; Kubba, 2009). It shows the configuration
of buildings, roadways, landscape, garden, travel ways, utilities, parking, topography, water features, vegetation,
building footprints, drainage facilities, water lines, trails, lighting elements, stormwater management systems, and
other facilities associated with the development (Alagappan, 2015; Ayeni and Tukur, 2017). Site planning, which
relates to the act of arranging and placing these infrastructures on site, the art of setting the structures on the land
and shaping the distance between them according to their uses and by-laws guiding their replacement to achieve a
workable design solution (Lynch and Garry, 1984; Lagrow, 2008; Ibrahim, 2022; Marsh, 2021; Panlasigui, 2021), and
creation of various components to create a functional and sustainable space that integrates and achieves efficiency,
environmental sustainability, and aesthetic balance (Johnson, 2015; Park, 2020). Site planning is an important stage
in the building design process, as this gives details of developable areas and undevelopable areas that accommodate
other services that support the building. In providing the site plan for any project, it must fit within the project
parameters and meet the client project goals, and also meet the needs of the local community, support a healthy
lifestyle, and create a sense of place (Green Building, 2014). The aesthetics and functionality of any development
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therefore rest on effective site planning not only of the building but also other landscape elements that provide
ecosystem benefits and services. This site planning concept further metamorphosed into landscape planning, which
is defined as an activity concerned with developing landscaping among competing land use while protecting natural
processes and other significant resources (Zube, 2002). This blends the process of design and planning of man-
made and natural environments.

This landscape planning is still the responsibility of architects in the development process through the design
of open and green spaces outside the building. Landscape planning has to do with the process of shaping outdoor
space based on planning decisions (Korkut et al., 2010) and production of harmony with ecological and natural
processes (Bekiryazici, 2024). Architecture, nowadays, of which landscape planning is a subset, plays an
interdisciplinary role of integrating art and science that produce viable, healthy, and reliable environments for
biodiversity production (Gul, 2022). There is a strong relationship between architectural design and principles of
minimizing human activities on nature (Koat, 2020) through appropriate designs. These layers of design are therefore
integrated in an effective manner to create biodiversity functions that replicate the earlier arrangement in various
sites at different settlements. This site planning technique plays a major role in reducing loss of biodiversity, by not
contributing more to the loss and therefore integrates biodiversity into the development (Opoku, 2019).

Biodiversity in built areas is difficult to achieve as a result of the destruction of green infrastructure and the
consequent loss of ecosystem and the services that it provides freely to humans (Zari, 2015), and subsequent
expansion of urban ecosystems at the expense of natural habitats. The subdivision of lands into plots for development
has actually been responsible for the likely extinction of thousands of species that make up the biodiversity (Parris
et al., 2018). Architects and planners have central roles to play in the persistence of conserving urban biodiversity
because of their direct influence on the well-being of the habitats (Ceballos and Ehlich, 2018; Enrique and Trinidad,
2022). Site planning, through its natural components, contributes to sustainability by combating the problem of lacking
contacts with nature (Jiang et al., 2020; Kaythan, 2018, Zhong et al., 2022; Kellert, 2018), promotes human-nature
connections (Abdelaal, 2018; Abdelaal and Soebarlor, 2019; Ryan and Browning, 2018), and provides multiple
benefits such as improving air quality, water quality, acoustic insulation, noise reduction, and urban stormwater
management (Zhong et al., 2021; Perez and Perini, 2018; Somarakis et al., 2019). The reflection of the coexistence
of site planning with nature makes it one of the instruments used by architects to improve biodiversity from the
building unit to block level and finally to the entire layout of a settlement.

Recently, in the design of new developments in the United Kingdom, it is recommended that architects must
deliver a minimum of 10% uplift of biodiversity in the design (Cousins, 2024). This was enabled to ensure that species
that are disappearing at an alarming rate are restored in development planning to promote natural elements through
planning obligations (Royal Town Planning Institute, 2019). This in essence calls for the architects and planners to
carry out surveys and measure the biodiversity value of the existing habitats before the development is placed on it.
Architects need to set priorities at ensuring that vegetation is kept at a maximum percentage to ensure that habitats
are restored in the development process. Biodiversity gain is now an approach that puts biodiversity in a better
position to manage its components in the urban landscape in order to maximize the biodiversity value of the site.
Architecture is very important in this regard, as it can play a crucial role in preserving, restoring, and creating
innovative approaches in areas that are affected by habitat loss and fragmentation (Park et al., 2020; Hendaway,
2024), and as the conservation of biodiversity remains one of the potential levers to achieve sustainability, especially
Sustainable Development Goals (SDGs) 15 (life on land), where nature is vital for human resilience, livelihoods, and
well-being (Opoku, 2019; Obrecht et al., 2021), and provides inestimable benefits. These benefits align with broader
global development by ensuring that global development in Oyo is ecologically responsible, socially inclusive, and
economically viable, thereby advancing the sustainability of the town and improving the quality of life of its residents.
Architects play roles from the conception to the demolition of various developments, therefore they should be a major
stakeholder in promoting biodiversity enhancement and support, thereby delivering a biodiversity gain on building
development through appropriate site planning efforts.

Plot-by-plot planning, which refers to the incremental development of land parcels on an individual basis
(Adams et al., 2020; Karaman et al., 2020; and van der Krabban, 2022), often without an overarching master/layout
plan is rampant, especially in parts of Africa, such as Nigeria, including Oyo Town. This results in informal settlements
that lack cohesive design and can result in haphazard growth where people build without official planning or
infrastructure support (Karaman et al., 2022; Agheyisi, 2018). The majority of these plots in the built-up areas are
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mostly dominated by hard landscape as a result of improper planning and a high density of buildings on the plot.
Inappropriate land development has been responsible for destruction and devastating effects on biodiversity in the
urban landscape (Cengiz, 2013; Petrik et al., 2015; Odekunle et al., 2019; Sarkheyvli, et al., 2012; and Arimah and
Adeagbo, 2000). The division of land into ubiquitous housing plots and the uncontrolled exploitation of resources
made it difficult for planning of an effective and efficient site layout since these schemes are not approved before
developments are made on them (Arimah and Adeagbo, 2000; Aribigbola, 2008; Bolokova et al., 2019; Olotuah and
Bobadoye, 2009; Allan et al., 2022). Also, the buyers of the plots in most cases give the development of their projects
to less qualified consultants who do not understand the importance of biodiversity to built-up areas, thus failing to
give adequate respect to these elements in relation to the planning guidelines.

Invariably, the design produced by the architects or draughtsmen lacks adequate open space provision for
restoring biodiversity (Roe et al., 2019; and Oladunjoye, 2016), despite the planning regulation codes of setting aside
not less than forty percent of the land area as setbacks in Oyo State (Adebara et al., 2023). Some site planning
developments were also conceived by qualified consultants, but the lack of monitoring and supervision did not allow
the client to implement the placement of green infrastructure to be attached to the building in the respective areas
and in line with the site plan given. The planning regulations in most cases stipulated a higher percentage allocation
of the land area to the green/open spaces, which are expected to be restored as biodiversity that was earlier
destroyed during the construction but were not properly constructed. These exacerbate biodiversity loss by
fragmenting habitats, which negatively impacts ecosystems. The continued dominance of unregulated development
not only threatens the ecological fabric of the town but also undermines the long-term livability and sustainability of
its built environment. The main objective of the research therefore is to investigate the existing informal plots to
determine the status of various components that make up the entire area and its implications on biodiversity and site
planning, at the micro level of the building design process in Oyo Town.

Literature Review

Biodiversity loss is driven largely by land-use change and urban expansion, and the spatial pattern of urban
development strongly influences local ecological outcomes (Cabernard et al., 2024; IPBES, 2019; Suppula et al.,
2023; Kuang et al., 2021). In rapidly urbanizing West African towns such as Oyo Town (Oyo State, Nigeria),
expansion often occurs incrementally - plot by plot - leading to piecemeal clearance of vegetation, fragmentation of
remnant habitats, and declines in green covers without any regulatory measures guiding the developments (IPBES
2019; Rafiu et al., 2018). Architectural/site planning as a component of the projects at the plot scale can contribute
to biodiversity improvement as this provides locally-relevant prescriptions for provision of adequate green
infrastructure on the site.

Landscape ecology shows that biodiversity outcomes in urban areas depend on three interrelated
dimensions: the amount of habitat (quantity), habitat quality (native species, structural complexity), and spatial
configuration (connectivity and fragmentation) (Mohamed et al., 2024; Rastandeh, et al., 2017), on which site
planning plays a significant role in urban development. Green infrastructure is critical habitats to support biodiversity
and provides an operational framework for embedding biodiversity objectives into urban design by combining
ecological function with social and climate benefits (Jato-Espino, 2023, Tzoulas et al., 2007; Kim and Song, 2019;
Abdullahi et al., 2021). At the scale of individual plots, design decisions (tree retention, permeable surfaces, planting
palettes, micro-water features) directly affect local species assemblages and—when aggregated across many
plots—can produce landscape-scale ecological networks.

Private gardens and small green patches play enormous roles in urban biodiversity when they contain native
species and structural heterogeneity (Goddard et al., 2010); Aronson et al. (2017) emphasize that urban space
management (including small private and community plots) is a critical determinant of urban biodiversity, subject to
socio-political and management controls that vary across cities. The various elements and components that make
up these are part of illustrations that site planning makes adequate provisions for in the urban development projects.

Opportunities for biodiversity exist in domestic gardens, street trees, small public parks, and building-scale
greening; but the uptake and effectiveness are limited by policy gaps, maintenance deficits, and insufficient use of
native plant species (Adegun, 2021). The review explicitly highlights that small-scale, low-cost interventions such as
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vegetated setbacks, retention of mature trees on plots, and rain-water harvesting—are particularly suitable to the
Nigerian context where plot-by-plot development predominates. These interventions can be scaled by regulations
and incentives to create cumulative biodiversity benefits across neighbourhoods (Adegun, 2021). Analyses carried
out in Oyo town revealed rapid expansion of the built-up area over recent decades, with vegetative loss and rising
land surface temperatures consistent with the loss of green cover (Rafiu et al., 2018, and Salam, 2023). These spatial
studies provide a crucial baseline for prioritizing where plot-level biodiversity intervention will be most effective in
halting fragmentation and restoring functional biodiversity in the built environment.

The global evidence and region-specific studies converge on a clear conclusion that plot-level site planning,
when guided by ecological principles, local species knowledge, and supportive governance, can cumulatively
improve urban diversity in Oyo town. Plot-to-plot site planning can improve biodiversity if each plot is treated as a
biodiversity unit, retaining vegetation, creating green setbacks, managing water, and connecting to neighbouring
plots. While evidence shows that plot-by-plot site planning can collectively rebuild ecological networks in rapidly
urbanizing towns like Oyo, research is still thin or non-existent on comprehensive biodiversity baselines, long-term
performance tracking of ecological networks, and context-specific guides; addressing these gaps is essential to shift
architects, planners, and households from ad-hoc construction toward plot-by-plot site planning practices that actively
improve biodiversity.

Methodology

This research adopts a case study approach, focussing on three selected plots of land located in a
developing residential area of Oyo, Nigeria. The methodology involves both qualitative and quantitative analyses,
combining fieldwork, spatial analysis, and statistical data to evaluate the presence of green and gray infrastructure
in the area. Oyo Town, located in the southwestern part of Nigeria, is a historically, culturally, and ecologically rich
settlement experiencing fast urban development. The town is characterized by rapid urban expansion, fragmented
settlements, and residential sprawl (Oyeyode et al., 2023; Rafiu et al., 2018; Okegbola, 2019; Salami, 2022).

The research study area is a residential parcel of land which was laid out for development and sold to buyers
in the year 2001. The land was formerly used for subsistence farming, where crops and fruits were grown before the
conversion to residential plots. The parcel of land, which is located along Akinmorin Road in Oyo East Local
Government of Oyo town, was divided into common urban plots of 36 x 18 m. The area is purely an informal system
of urban development, which is very common in Oyo Town. The entire parcel studied covered about one, two, and
three plots. The area is now fully developed with various residential developments. The sites were purposively
selected based on their semi-natural characteristics as a result of multifunctional natural elements that exist there
with the structures, visibility of open spaces, landscaping elements, and accessibility for physical surveying.

An as-built survey of the plot was carried out using survey instruments with the assistance of a surveyor in
order to obtain accurate knowledge of the features on the plots. Global positioning devices, measuring tapes, and
digital cameras were used to acquire the coordinates of the point that make up the parameters of the parcel, taking
measurements of the components and photographs of the component parcels. The parcel was adequately plotted
using AutoCAD software. Therefore, different lots of the plot were measured using offsetting and plotted appropriately
on the survey plan. AutoCAD software was also used to calculate the areas of each of the lots to determine the size
and relationship with the buildings. Each lot was evaluated based on the percentage rating system of the entire
surface area. Also, Google Maps with satellite imagery and site maps were also analysed to understand the broader
environmental context, and photographs of important biodiversity features on the plot were taken, recorded, and
used for analysis.

Results and Discussion

Site Location A

The measured site/landscape plan shows the various elements that make up the plot in figures 1 and 2 (Site
Location A) and site statistical analysis shown in table 1. The table reveals the areas of the components in the plot.
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Figure 1. Site plan
Source: As-built Survey prepared by Authors (AutoCAD), 2025

Figure 2. Google map showing the grey and greenspaces
Source: Google Maps imagery, 2025

Table 1. Statistical Analysis of the plot

Index Name Area Subtotal Infrastructure Percentage
(sq. metre) (sq. metre) covered (%)
G1 Garden 1 235.403
L1 Lot 1 21.758
L2 Lot 2 9.836
L3 Lot 3 11.520
L4 Lot4 15.963
L5 Lot5 13.346 1387.076 Green and Blue 80.46
L6 Lot 6 8.920
EP Earthen Pond 109.575
CP Concrete Pond 4.620
G2 Garden 2 372.077
cw Paved Walkway 584.058
BQ Boys’ Quarter 41.760
MB Main Building 194.357
336.788 Gray 19.536
MO Mosque 96.061
GH Gatehouse 4.620
Total 1723.864 1723.864 100.000

Source: Author’s analysis, 2025
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The total area of the building and other structures is about 20%, while the green and blue spaces (green
infrastructure) cover about 80% of the space. The entire plot is influenced by the various green lots that provide
homes for many species and plants that enhance the aesthetic value of the area. The area was provided with many
plant species, particularly those that were on the site before the development commenced. The site planning included
the design by managing these species to support plant and animal species. The majority of the plants are native
species that provide habitats and food for local animals and inhabitants of the structure. A diversified vegetation type,
such as trees, shrubs, and grasses, were seen in various lots of the compound, which attracts birds and other animals
into the area. The nature of the structure built also encourages birds and other flying animals to occupy the roof, the
structure, as this is the tallest building in the environment.

The main building on the plot strictly obeyed the Building Planning Codes through observing adequate
setbacks on various sides, which allowed optimum areas for open spaces. The main building was constructed in
accordance with the approval given by the Oyo East Planning Authority, with the gatehouse. Others like the boys’
quarters and mosque failed to set aside the minimum setbacks and were not submitted to the planning authorities
for approval. These two appendages even reduced the area of open spaces left for green spaces. Green spaces
with adequate setbacks play a crucial role in supporting biodiversity because they create habitats for plants and
animal species. These sufficient spaces left on the plot afforded the opportunity to create a sizeable fish pond that
maintains ecosystem services like air filtration and soil conservation, and also promotes connectivity between
habitats. These ponds also provide habitats for various aquatic plants and animals that support biodiversity and
improve access to clean water, enhance sanitation infrastructure, and reduce exposure to environmental hazards.

The site planning also encourages urban agriculture practices in the compound, which also promotes
biodiversity. Planting of tomatoes, pepper, and onions in the recesses provides succour for the inhabitants to make
use of them in preparing food. Fruits like mango, coconut, pineapple, cashew, plantain, bananas, and others were
planted in different lots and are yielding benefits of fruit provision for the inhabitants. The placement of these plants
creates connectivity between fragmented habitats and provides enough opportunities for the species to migrate and
interact fully. The ponds provided in the two lots offer the benefits of promoting human-nature connections that foster
appreciation and conservation of biodiversity. The pond also provides a habitat for aquatic plants, insects,
amphibians, and fish and adds beauty and tranquillity to the landscape for the enhancement of human experience.
It is also a food web by providing food for humans, animals, and serves as a breeding ground for many other species
like frogs, toads. Individual plots have provision for many species and plants that bring multifarious benefits to the
population through the biodiversity restoration implemented in this study.

These site planning principles in the design and construction of buildings are a powerful strategy for localizing
the global SDG agenda. This planning supports the development of environmentally responsible infrastructure while
enhancing the quality of life for residents, promoting biodiversity conservation, and ensuring the long-term ecological
health of the town. The plot shows the unpaved cover of about 80%, which provides improved habitat connectivity
by introducing native plants and enhancing water infiltration into the soil. The improved site layout supports goals
related to life on land and clean water access. Notably, the design not only preserved natural features but also
improved the microclimate and reduced potential runoff, thus reducing the risks of localized flooding. These results
affirm that when site planning is guided by ecological principles, building projects can go beyond functionality to
become active contributors to sustainability.
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Plate 1 Green infrastructure in the spaces (Site Location A)
Source: Components’ photographs, Author’s field survey, 2025

Site Location B

Figure 3. Site plan of Location B
Source: As-built Survey prepared by Authors (AutoCAD), 2025
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Figure 4. Google map showing the gray and greenspaces on Location B
Source: Google Maps imagery, 2025

Table 3. Statistical Analysis of the Location B

Area Sub-area Percentage
Index Name (sq. metre) (sq. metre) Infrastructure covered (%)
MB Main building 264.267
BQ Boys’ Quarter 86.874
469.750 Grey 38.51
GH Gate House 13.685
SH Shed 104.924
PW Paved Walkway 391.003
CP Pond 51.770
751.214 Green & Blue 61.49
FP Flower Pot 2477
GA Garden 305.964
Total 1221.764 1221.764 100.00

Source: Authors’ analysis

The Site Location B covers about two standard plots of 36 x 36m, with 38.51% of the land developed for
building structures, leaving about 61.49% as open and semi-open space. Despite being built in a former
neighbourhood farm settlement, the relatively lower development intensity offers moderate opportunities for
biodiversity protection and improvement. The existing landscape exhibits fragmented vegetation patches, compacted
soil surfaces, limited shade trees, and a dominance of impervious surfaces around the building footprints. A portion
of the land was left for landscape elements which accommodate fruits like mango, coconut, bitter leaf, and some
other perishable greens, which have functional effects on the immediate surroundings. Parts of the open space
accommodate domestic perishable agricultural farming like small poultry, fishing, and arable farming.

The buildings (main and boys’ quarter) lack adjoining vegetation, as no patches were seen closer to the
structures that could cool the surroundings through shade and evapotranspiration. The absence of these flowers and
vegetation reduces the visual quality of the building and reduces ecological connectivity in the plot. The planning of
the buildings made adequate provisions for setbacks on all sides, but lacked adequate vegetation, which diminishes
the aesthetic and psychological quality of the building environment, creating a harsh and uninviting appearance while
reducing opportunities for visual relief, relaxation, and improved mental well-being. Apart from the portion left for
planting separately, the absence of plants eliminates their roles as natural buffers that soften noise, moderate wind,
and regulate microclimatic conditions. This also led to a hotter, dustier, ecologically poorer, and less comfortable
environment with reduced quality and sustainability. The site planning here was adequately designed, but the
available green infrastructure on the site fell short of required ecological standards in a building layout.
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Plate 2. Green infrastructure in the spaces (Site Location B)
Source: Components’ photographs, Author’s field survey, 2025

Figure 5. Site plan of Location C
Source: As-built Survey prepared by Authors (AutoCAD), 2025
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Figure 6. Google map showing the grey and greenspaces on Location C
Source: Google Maps imagery, 2025

Table 3. Statistical Analysis of the Location C

Area Sub-area Percentage
Index Names Infrastructure
(sq. metre) (sg. metre) covered (%)
MB Main building 197.868
BQ Boys’ Quarter 69.747 302.882 Grey 48.43
CP Car Park 35.597
Ccw Paved Walkway 230.014
322.530 Green & Blue 51,57
GA Garden 126.186
Total 625.412 625.412 100.00

Source: Authors’ analysis

The assessment of Site Location C, with more than 50% of its landmass occupied by buildings, revealed that
despite the high level of development, the remaining undeveloped portions continued to support a modest and
ecologically meaningful mix of vegetation. This high-density development results in maximum impervious surfaces,
which significantly reduce vegetation cover, circulation spaces, and limited opportunities for supporting nature and
biodiversity. The planning restricts the amount of continuous natural ground surface; however, the presence of
existing vegetation, besides the boys’ quarters, provides a valuable foundation for ecological restoration, microhabitat
creation, and sustained biodiversity improvement and protection. The existing vegetation, though limited and spatially
fragmented, plays an important role in moderating the local microclimate, providing green space at the rear,
supporting small invertebrates, and contributing to the overall environmental quality of the plot. This shows that even
compact residential sites can retain ecological value when vegetation is intentionally preserved or incorporated into
landscape design.

The primary implications of this high development density are reduced habitat size and continuity, which
limits the types of flora and fauna that can flourish. Vegetation patches at the back of the building are constrained
due to the lack of adequate spaces that limit the growth of larger native species. These minor vegetative types still
provide essential ecosystem functions, such as offering foraging materials for butterflies and beneficial insects and
supporting basic nutrient cycling within the site. These limited biodiversity values are also enhanced by container-
based planting like movable pots or raised boxes that attract insects, birds, and pollinators.
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Plate 3 Green infrastructure in the spaces (Site Location A)
Source: Components’ photographs, Author’s field survey, 2025

The study concurs with Kirk et al. (2021) and Kowarik (2020) that biodiversity needs to be integrated into the
planning right from the preliminary stages of the development to enhance the preservation of the components that
could produce ecosystem services. This is also in line with Chitkara University (2023), with the study on integrating
all essentials of biodiversity into the design through the use of local species in order to improve the local ecosystem.
The study is also in concordance with Adebara et al. (2023), which established that adequate setbacks in building
design and construction must be observed to ensure adequate open spaces for biodiversity restoration. Severijnen
(2018) also made a recommendation that architects should integrate biodiversity goals at the core of the projects so
that designs arrived at will be able to conserve, protect, and manage the habitat. Weisser (2021) also conducted
research which emphasized that architecture should not be human-centered alone, and that adequate attention and
support need to be given to the integration of ecology into the design concepts of architectural development. The
study also corroborated seven ecological principles that building professionals (planners, architects, and landscape
architects) need to bridge in biodiversity planning (Parris et al., 2018). All the seven principles were adequately
attended to in the study just investigated, with adequate integration of nature and natural processes into the city
planning. Architectural site planning can significantly enhance biodiversity and contribute to achieving SDGs by
integrating ecological considerations into the built environment (Opoku, 2024; Hendaway et al., 2024). This study
particularly supports SDG 15, emphasizing that thoughtful site planning—incorporating green spaces, vegetative
covers, and the conservation of native plant species—is highly relevant to Oyo’s informal settlements and expanding
residential areas, as it can assist in managing sprawl, reducing environmental degradation, and creating healthier
living conditions.

Conclusion

The findings from this study underscore the critical role of architectural site planning as a tool for biodiversity
improvement in building design and construction. In Oyo, where urbanization continues to alter the natural landscape,
integrating ecological principles into land development processes presents a practical pathway towards sustainable
urban growth. The case study demonstrated that by preserving and enhancing natural site features, strategically
locating buildings, and incorporating green infrastructure, it is possible to transform conventional building plots into
ecologically responsive and biodiversity-friendly environments. Comparatively, the three sites illustrated that
maintaining vegetation, even in heavily built-up residential plots, contributes significantly to biodiversity protection
and ecological stability, ranging from small scale to large scale improvement.
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The solution to a series of urban problems can be achieved through various types of interventions that include
green, gray, and hybrid in developmental projects. Architects, since time immemorial, have been busy with the design
of both gray and green infrastructure to ensure a viable solution to any brief, but more attention has always been
given to gray infrastructure. In most production drawings, architects do not bother about the design of green areas
in the site planning, which provide diversity functions for ecosystem services. Also, less attention is also given to
green infrastructures on the site for effective restoration after the completion of the project. The site plan should also
be a reflection of green plants/vegetation on the site to ensure that the structure harmonizes with the environment to
support local biodiversity. Although site planning alone cannot guarantee biodiversity net gain, as recently enacted
in the United Kingdom, open spaces surrounding the building should be adequately planned to create a balance
between human-made structures and the natural environments. This reinforces the potential for replicating such
approaches across other plots and communities in Oyo, supporting a localized response to global environmental
challenges.

The study also offers a replicable framework for architects, planners, developers, and local authorities in Oyo
and beyond, encouraging them to view site planning not only as a spatial or functional process but as an
environmental stewardship strategy. Biodiversity improvement through architectural site planning should be
positioned as a core component of sustainable development efforts, especially in areas and localities experiencing
rapid urbanization and ecological decline.

Recommendations

Based on the studies carried out, it is hereby recommended that architects, who are the beginner and the
finisher of a project, should guide and protect natural components of the site in the building development process.
Architects' efforts should be geared towards reducing the buildable areas to the minimum and ensuring the
restoration of vegetation and plants destroyed during construction. Architects are deeply involved in the built
environment; planners who approve developmental projects should always put a check on this area in order to ensure
biodiversity protection in the environment. This involves leaving a large percentage of land area for green
infrastructure and making the design compact. The site planning procedure can be applied to building concepts at
various scales, from individual buildings to the entire layout of subdivided land and to the entire city landscape. The
development control agencies should mandate biodiversity-sensitive site planning during the building approval
process. This includes minimum green cover percentages, use of native plant species, and incorporation of habitat-
supportive features. All these should be checked to ensure compliance with drawings and production documents
approved by the local planning authorities. Development control authorities, urban planners, architects, and
construction professionals should integrate the integration of natural features into site layout plans from the earliest
stages of design.

Efforts should be made to ensure compliance with open space regulations and plot sizes in the planning of
drawings and approval in the communities. The Town Planning Authorities must strengthen the enforcement of
existing building regulations regarding open spaces, setbacks, and landscaping. Continuous monitoring and routine
site inspections need to be carried out, and appropriate penalties for non-compliance should be institutionalized.
Also, substandard plots for urban development, which are based on profit for the vendors, should be discouraged
through appropriate sanctioning by the planning authorities. The layout/master plan of any urban development that
fails to meet the standards adopted by various tiers of planning authorities should be disapproved and prevented
from being implemented. This should also be implemented through sensitization of the residents and building owners
about the environmental and health benefits of adequate plot sizes that can help to sustain biodiversity initiatives.
The curriculum in architecture and urban planning schools should also emphasize ecological site planning,
sustainable landscaping, and biodiversity conservation to shape future professionals. Capacity-building programmes
and workshops should be organized to train local professionals, sub-professionals, and community developers on
low-impact development techniques and nature-based design strategies. Also, urban planning policies should be
revised to include biodiversity conservation in land use development and monitored for effective and efficient
implementation, thereby creating resilient, inclusive, and environmentally sustainable built environments.
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