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ABSTRACT 

Globally,urban green infrastructural development contributes to urban environmental 

sustainability through the effective implementation of strategic actions, including urban 

planning.However,in the Global South, including Sub-Saharan Africa, urban planning 

implementation for protecting and providing existing and new urban green infrastructures, 

respectively are being confronted with key challenges such asland use zoning, institutional 

failures, and lack of data.The current study, therefore, aimed to integrate data from experts’ 

surveys and Geographic Information Systems to investigate the level of urban green 

infrastructural development under key challenges forurban planning implementationto support 

strategic actions for urban environmental sustainability.Focusing on Abuja, Nigeria, data were 

generated from the urban land use plan, observed urban green space map, and experts’ surveys to 

analyze the performance level of urban planning implementation on urban green infrastructural 

development and relate the implementation level to the spatial association between observed 

urban green spaces and those designated by the urban plan. Also, to identify key challenges 
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confronting the implementation and ways to improve urban green infrastructures for urban 

environmental sustainability.Key findings showed that the performance of urban planning 

implementation for urban green infrastructural development is perceived to be at a moderate 

level. Also, the findings showed that the implementation performance level and spatial 

association support each other to some extent. Additionally, the findings identified key 

challenges for urban planning implementation on urban green infrastructural development, 

includingthe illegal conversion of greens for other uses, political interference, a lack of political 

will, unsustainable funding, redesign of green spaces, etc. The findings provided by the current 

study are crucial for urban strategic decision-making processes on improving urban green 

infrastructural development and supporting urban environmental sustainability in the Global 

South. 

Keywords:Strategic Actions,Urban Plan,Urban Green Space,Urban Environmental 

Sustainability, Sub-Saharan Africa, Global South 

1. INTRODUCTION 

The developmentof urban green infrastructures through the protection and provision of existing 

and new urban green spaces, respectively, cannot be over-emphasized due to the cultural, social, 

economic, and environmental functions provided by these infrastructures for urban dwellers 

(Cheshmehzangi et al. 2021; Kuklina et al. 2021; Puchol-Salort et al. 2021; Gelan and Girma 

2021; Russo and Cirella 2020; Meijering et al. 2018). Regarding environmental functions, urban 

green infrastructures contribute to improving urban environmental sustainability through the 

mitigation of climate change (Vargas-Hernández et al. 2018), mitigation of storm runoff (Li et al. 

2021; Abass et al. 2020; Song et al. 2020; Vargas-Hernández et al. 2018), cooling of urban heat 

(Shah et al. 2021; Masoudi et al. 2021), regulation of air quality, and reduction of noise pollution 

(Misiune et al. 2021; Park et al. 2021; Song et al. 2020; Emechebe and Eze 2019). Urban 

environmental sustainability in this context can be seen as a condition that allows urban dwellers 

to maximize the utilization of functions provided by urban green infrastructures without 

compromising the healthy condition of the green infrastructures for future urban uses. 

The sustainability of urban green infrastructures can be improved usingstrategic actions such as 

urban planning, policies, and programs(Ogunyombo & Odunlami 2017; Jibril 2015; Jibril 

2010).Previous urban studies (e.g., Dinda et al. 2021;Enoguanbhor 2021;Puplampu and Boafo 

2021;Narh et al. 2020; Abass et al. 2020) identify different challenges for urban green 

infrastructural development and management in general and/or in the context of urban strategic 

actions in particular but did not evaluate the level of urban green infrastructural development. 

For example, Dinda et al. (2021)report the encroachment of urban green spaces by urban 
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expansion resulted from the non-implementation of conservation policy of green infrastructures 

and proper land use zoning for Kolkata city of India.Narh et al. (2020)opine that the major 

reasons for the loss of green spaces in Kumasi City of Ghana are institutional failures associated 

with the development, protection, and management of park spaces. Although Enoguanbhor 

(2022)shows a high and moderate level of protectionof individual parks and gardens within the 

implemented urban planned areas of Abuja city phases I-II, Mahmoud et al. (2016) and 

Enoguanbhor (2023)demonstrate how urban vegetation/green spaces transitioned into built-up 

areas in phases I-III and beyond, respectively of the same city. Adegun et al. (2021)report that 

thelands allocated for the development of parks and green spaces through the Abuja Master Plan 

are inadequate. For effective evaluationof urban green infrastructural development under urban 

planning implementation and its key challenges, there is a need to integrate data from different 

sources. 

The current study, therefore, aims to integrate data from experts’ surveys andGeographic 

Information Systems (GIS) to investigate the level of urban green infrastructural development 

under key challenges of urban planning implementation to support strategic actions for urban 

environmental sustainability. The specific objectives are to: 

1. Use surveys of experts to analyzethe performance level of urban planning 

implementation on protecting and providing existing and new urban green spaces, 

respectively; 

2. Relate the performance level of urban planning implementation on protecting and 

providing existing and new urban green spaces to the GIS outcome on the spatial 

association between observed urban green spaces and those designated by the urban plan; 

3. Identify key challenges for urban planning implementation on urban green infrastructural 

development, and; 

4. Identify ways to improve urban green infrastructural development for urban 

environmental sustainability. 

2. MATERIALS AND METHODS 

2.1 Study area 

The study area coversAbuja urban development phases I and II (about 171.66 km2) of the 

Federal Capital City (FCC) in the Federal Capital Territory (FCT)of Nigeria (Figure 1).The area 

was chosen for the current study due to the design of the urban plan to be implemented 

consecutively from phase I (Gumel et al. 2020).The preparation of the urban plan by the 

International Planning Associates (IPA) was in 1979 (FMITI 2015; Fola Consult Ltd 2011)and 

provisions for developing urban green infrastructures are covered by the plan (Fola Consult Ltd 
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2011; AS&P and Elsworth 2008; Abubakar 2014; Enoguanbhor 2019). Before relocating the seat 

of the Federal Government from Lagos, the formal capital to Abuja in 1991, the implementation 

of the plan already startedin the early 1980s(Adama 2020; Sufiyan et al. 2015; Abubakar 2014; 

Ejaro and Abubakar 2013; Idoko and Bisong 2010).Thealready developed parks and gardens as 

urban green infrastructures are the Millennium Park, Eden Park and Garden, Zone 6 

Neighbourhood Park, National Arboretum, Jabi Recreational Park and Garden, City Park, 

Harrow and Lobito Cr Park, etc. (Enoguanbhor 2022). 

 

Fig. 1: Map of Abuja urban development phases I and II. 

Source:Modified from Enoguanbhor (2022). 

2.2 Data collection and analysis 

The first author conducted an online experts’ survey with the use of a questionnaire between 30 

August to22 September 2022 to generate empirical data for the study. The questionnaire was 

designed as a mixed questionnaire that included closed-ended and open-ended questions (Babbie 
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2013; Secor 2010). The questionnaire was distributed to experts using non-probability sampling, 

which is a method of purposive sampling where the most representatives of the population are 

selected by the researcher (Babbie 2010).Urban and Regional Planning experts were selected 

from different government departments/agencies, including the Department of Development 

Control (DDC), Department of Urban and Regional Planning (DURP), Department of Urban 

Affairs of Abuja Metropolitan Management Council (AMMC), Abuja Environmental Protection 

Board (AEPB), Department of Park and Recreation (DPR), and the Federal Housing Authority 

(FHA). The questionnaire was distributed to 22 experts and 18 of them responded. The 

respondents’ work experience includes 10 years and below (12.5%), 11-20 years (50.0%), 21-30 

years (25.0%), and 31 years and above (12.5%). The respondents’ highest academic level 

completed includes Bachelor’s degree/Higher National Diploma or equivalents (12.5%), 

Master’s degree or equivalents (75.0%), and PhD or equivalents (12.5%). 

The questionnaire data analysis included qualitative and quantitative (descriptive) methods. 

While the use of coding, sorting, synthesizing, and ranking as qualitative methods were applied 

for open-ended questions, frequency calculation as a descriptive method wasused for closed-

ended questions(Visser and Jones III 2010; Maxwell 2013; Bryman 2016;Secor 2010).The 

ranking method was developed and explained in detail by Enoguanbhor et al. (2021). While the 

performance level of urban planning implementation for protecting and providing existing and 

new urban green infrastructures, respectively was analyzed with the frequency’s calculation, key 

challenges for urban planning implementation on urban green infrastructures and suggestions or 

ways to improve urban green infrastructures for urban environmental sustainability were 

identified using coding, sorting, synthesizing, and ranking.The implementation level of urban 

planning on urban green infrastructures was related to the GIS outcome on the spatial association 

between the observed urban green space and land use designated for urban green space by the 

urban plan.The GIS outcome on the spatial association between the observed urban green space 

and land use designated for urban green space by the urban planwas initially analyzed by 

Enoguanbhor (2022), where a supervised classification with the maximum likelihood 

algorithm(Vijayalakshmi et al. 2021; Campbell and Wynne 2011;Lu et al. 2011; Tso and Mather 

2009;Enoguanbhor et al. 2022)was deployed on the Sentinel 2 satellite image (ESA 

2021).Additionally, Euclidean distance modeling(Yenisetty and Bahadure, 2021), and linear 

regression modeling(Fotang et al. 2021)were deployed for the analysis at the urban development 

phase levels.For the current study, the same analysis was performed by extending from the urban 

development phase level to the entire study area. 

3. RESULTS 
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The results (Figures 2a and b) showedthe performance level of urban planning implementation 

forprotecting and providing existing and new urban green infrastructures, respectively. 

Regarding protecting existing urban green infrastructures, most experts perceived the level of 

urban planning implementation to be moderate level with 87.50%. Other experts (12.50%) 

opined that the implementation level is high. No expert perceived the level of implementation to 

be very high, low, or very low levels. Regarding providing new urban green infrastructures, most 

experts gave contradicting opinions on urban planning implementation, which they perceived to 

be high and low levels with 37.50% each. 25% of the remaining experts opined that the 

implementation is at a moderate level. 

 

Fig. 2: Performance level of urban planning implementationfor (a) protecting existing 

urban green infrastructures and (b) providing new urban green infrastructures. 

The results (Table 1 and Figure 3) showed the spatial relationship/association between the 

observed urban green space and the land use designated for urban green space by the urban 

plan.The spatial relationship/association is significant and positive at 99.9% and 0.26 coefficient, 

respectively.The good models’ fit can be deduced from the standard errors of 0.04 and the 

Adjusted R-squared of 0.31.Relating this result to the performance level of urban planning 

implementation for protecting and providing existing and new urban green infrastructures, 

respectively based on experts’ survey, it can be deduced that they support each other to some 

extent. 

Table 1: The association between the observed green space and that of the urban plan. 

Urban Development Phases I-II 
Coef. 

P-value 
Std. error 

Phase I-II 0.26 0.00*** 0.04 

Residual standard error:138.4 on 3998 degrees of freedom 

Adjusted R-squared: 0.31 
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Fig. 3: Maps showingEuclidean distances to (a) land use designated for urban green space 

by the urban plan and (b) the observed green space. 

Source:Modified from Enoguanbhor (2022). 

Table 2 presents key challenges for urban planning implementation on urban green 

infrastructures. The major challenge ranked “High” is the illegal conversion of greens for other 

uses. Other challenges ranked very “Low” include political interference,a lack of political will, 

unsustainable funding, redesign of green spaces, a lack of infrastructure maintenance of green by 

the authority, poor development of designated green areas, high demand for housing, poor use of 

green due to some cultural beliefs, and low level of law enforcement. 
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Table 2: Key challenges for urban planning implementation  

on urban green infrastructures. 

Identified variables 
Ranking 

1 Illegal conversion of greens for other uses xxxx 

2 Political interference X 

3 Low level of law enforcement X 

4 Poor development of designated green areas X 

5 Poor use of green due to some cultural beliefs X 

6 Redesign of green spaces X 

7 High demand for housing X 

8 Unsustainable funding X 

9 Lack of political will X 

10 Lack of infrastructure maintenance of green by the authority  

Ranking: x = “Very low”; xx = “Low”; xxx = “Moderate”, and; xxxx = “High” 

The results in (Table 3) showed suggestions/ways to improve urban green infrastructures for 

urban environmental sustainability.Major suggestions that are ranked “High” are grassroots 

enlightenment and effective law enforcement. Another important suggestion is the adequate 

funding of agencies responsible for green development, which is ranked “Moderate”. Other 

suggestions that are ranked “Very low” include effective government control, encouraging 

vertical urban development, political will, implementing land swaps to protect and provide urban 

green spaces, and introducing tree planting exercise programs. 

Table 3: Suggestions to improve urban green infrastructures  

for urban environmental sustainability. 

Identified variables 
Ranking 

1 Grassroot enlightenment xxxx 

2 Effective law enforcement xxxx 

3 Adequate funding of agencies responsible for green development xxx 

4 Effective government control X 

5 Encouraging vertical urban development X 

6 Political will X 

7 Implementing land swaps to protect and provide urban green spaces X 

8 Introducing tree planting exercise programs X 

Ranking: x = “Very low”; xx = “Low”; xxx = “Moderate”, and; xxxx = “High” 
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4. DISCUSSION 

The current study integrated data from experts’ surveys and GIS to investigate the level of urban 

green infrastructural development under key challenges of urban planning implementation to 

support strategic actions for urban environmental sustainability. The findings on the performance 

level of urban planning implementation for protecting urban green infrastructures (Figure 2a) 

showed that the implementation is at a moderate level.This indicates that most experts believe 

that urban planning has not been implemented effectively even if the implementation protects 

urban green infrastructure to a larger extent, considering the remaining experts that perceived the 

implementation at a high level.This finding supports Enoguanbhor (2022)who reported that 

despite the large extent of urban green space protection, urgent interventions are required to 

improve the protection of some parks and gardens that are under moderate protection in Abuja, 

Nigeria.The finding on providing new urban green infrastructures under urban planning 

implementation (Figure 2b) shows that it is moderately provided, which can be deduced from the 

contradicting opinions of most experts whoperceived such provisions to be high and low, as well 

as the remaining experts who perceived to be moderate. This finding supports to an extent those 

of Adegun et al. (2021)whoreport that the lands allocated for the development of parks and green 

spaces through the Abuja Master Plan are inadequate. 

The findings of the spatial association between the observed urban green space and the land use 

designated for urban green space by the urban plan(Table 1 and Figure 3) showed a significant 

and positive association.The finding is in line with the initial findings at the urban development 

phase levels that already indicated a high level of urban planning implementation on urban green 

infrastructures in the study area. However, while relating this finding to the performance level of 

urban planning implementation for protecting and providing existing and new urban green 

infrastructures, respectively based on experts’ survey, it can be deduced that they support each 

other to some extent but not to a large extent.The reason can be linked to experts’ opinions on 

protecting the existing urban green space from moderate to high levels and providing the new 

urban green space from low to high levels with an average of moderate level. 

The findings on key challenges for urban planning implementation on urban green infrastructures 

(Table 2) show that the major challenge is the illegal conversion of greens for other uses. This 

indicates that the institutional instruments used for the protection of urban green spaces have not 

been implemented effectively. This finding supports Narh et al. (2020)who opined that the major 

reasons for the loss of green spaces in Kumasi City of Ghana are institutional failures associated 

with the development, protection, and management of park spaces. Other identified challenges 

are political interference, a lack of political will, unsustainable funding, redesign of green spaces, 

a lack of infrastructure maintenance of green by the authority, poor development of designated 



International Journal of Engineering Technology and Scientific Innovation  

ISSN: 2456-1851 

Volume: 08, Issue: 03 "May-June 2023" 

 

www.ijetsi.org Copyright © IJETSI 2023, All rights reserved Page 73 

 

green areas, high demand for housing, poor use of green due to some cultural beliefs, and low 

level of law enforcement. The finding of high demand for housing indicates the need for urban 

expansion. This finding supports those of Enoguanbhor (2023) andMahmoud et al. 

(2016)whodemonstrated how urban vegetation/green spaces transitioned into built-up areas in 

phases I-III and beyond, respectively of Abuja, Nigeria. The finding also supports those of Dinda 

et al. (2021)who reported the encroachment of urban green spaces by urban expansion in Kolkata 

City, India. 

The findings on the suggestions/ways to improve urban green infrastructures for urban 

environmental sustainability (Table 3) show that major suggestions are grassroots enlightenment 

and effective law enforcement. This indicates that more awareness should be created ofthe 

cultural, social, economic, and environmental benefits of urban green space(Cheshmehzangi et 

al. 2021; Kuklina et al. 2021; Puchol-Salort et al. 2021; Gelan and Girma 2021; Russo and 

Cirella 2020;Meijering et al. 2018) and the strict law enforcement on violation should be 

implemented to avert misuse while deriving such benefits. Other findings, e.g., adequate funding 

of agencies responsible for green development, effective government control, encouraging 

vertical urban development, political will, implementationof land swaps to protect and provide 

urban green spaces, and introduction of tree planting exercise programs indicate that urban green 

space can be protected effectively if incorporated into urban strategic actions and implemented 

effectively. 

The general implication of the current study is detailed insights into urban planning 

implementation on urban green infrastructural developments through the protection of existing 

and the provision of new green spaces using the integrated experts’ survey and GIS analysis. The 

methodological approach can be transferred to other study areas in Sub-Saharan Africa in 

particular and the Global South in general, where a similar situation may be the case. Even if 

both methods support each other only to some extent, the awareness of the protection and 

provision levels is crucial to inform urban strategic decision-making processes, including urban 

policies, planning, and programs for protecting and providing existing and new urban green 

infrastructures to support urban environmental sustainability.Also, the identified key challenges 

(e.g., the illegal conversion of greens for other uses) and suggestions (e.g., the grassroots 

enlightenment and effective law enforcement) are crucial to improving urban planning 

implementation on urban green infrastructural development in cities found in the Global South, 

including Sub-Saharan Africa.By integrating experts’ surveys and GIS to explore key challenges 

for urban green infrastructural development, especially byevaluating the urban planning 

implementation performance in protecting and providing existing and new urban green spaces, 

respectively, this study contributes to urban planning as a strategic instrument for urban 

environmental sustainability. 
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This study is limited by the number of experts available to respond to the questionnaire. The 

opinions from other experts that were not available could not be incorporated into the study. 

However, 18 out of 22 experts available who responded to the questionnaire is acceptable for 

such analysis, considering advanced statistics were not used for experts’ survey data. Also, the 

study could not classify different types of urban green infrastructures from the observed urban 

green space. Additionally, over one year and six months,the time difference between the 

acquisition of the GIS data and experts’ surveys may have an impact on the comparisonof the 

results due to the real-world changes during this period. 

Based on the limitation of the current study and in addition to the suggestions from experts on 

how to improve urban green infrastructural development, the following recommendations are put 

forward: First, many experts should always be willing to respond to surveys to ensure 

incorporating the large volume of data on perceptions or opinions into the analysis. This may 

help to minimize the contradicting opinions on the subject matter. Second, the urban plan should 

be revised by updating all accepted changes, if any between built-up and urban green spaces. The 

urban plan used for the current study was revised (phase I) in 2008 for phase I only.Third, the 

time gap between the GIS data acquisition and experts’ surveys should be reduced during 

proceeding research of the same subject matter to improve the transparency interpretationof 

experts’ surveys and GIS comparison. Finally, future research should focus on a similar 

evaluation of different types of urban green infrastructures by using the revised urban plan. 

The information provided in this study through the detailed insights is crucial to inform urban 

strategic decision-makers on improving urban green infrastructural development and to support 

urban environmental sustainability in Sub-Saharan African cities, as well as in other parts of the 

Global South. 
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