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Abstract: Lack of sustainable strategic approaches has led to non-functional, unsafe, inaccessible, and
fragmented urban green infrastructure within cities. In sub-Saharan African cities, the development
and management of urban green infrastructure are not realized in many instances due to a lack of
priorities and resources. The objective of the study is to develop strategic approaches that help to
overcome the challenges of urban green infrastructure and promote a sustainable development and
management system in Ethiopia with special references to the emerging towns of Oromia special zone
that surrounds Finfinne. To design sustainable strategic approaches for an urban green infrastructure
development and management system, the study collected data using key informant interviews, focus
group discussion and document reviews. Findings identify seven potential strategic approaches that
are needed to create a sustainable urban green infrastructure development and management system.
Hence, improving the quantitative, qualitative, and accessibility standards on the provision of urban
green infrastructure is needed for sustained development. Moreover, advanced development in
budget allocation, capacity building, legal and institutional framework, awareness creation, and
stakeholder’s involvement are also needed to promote a sustainable development and management
system of urban green infrastructure in the urban centers of Ethiopia in general and emerging towns
in particular.
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1. Introduction

Throughout the world, urban areas have increased in size over recent decades [1,2].
The United Nations report indicates that currently, more people of the world (55%) are
residing in urban centers, a proportion that is expected to increase to 68% by 2050 [3]. This
rapid population growth and urban expansion across the globe is followed by degradation
of local environments through air pollution, intensification of the heat island, depletion of
urban green spaces, biodiversity and ecosystem services [4–8]. Overall, population growth
and urban expansion place pressure on natural resources and threats to compromise the
quality of life within the urban environment [9,10].

Currently, urban green infrastructure (UGI) is acclaimed as an alternative nature-based
and cost-effective remedy to these negative consequences [11–15], and it is increasingly
recognized as playing a crucial role in strengthening the resilience of urban environments
and transforming urban centers [16]. UGI commonly refers to the strategically planned
interconnected network of high quality natural and semi-natural areas with other envi-
ronmental features, which is developed and managed to provide multifunctional benefits
and protect biodiversity in both urban and rural areas [11,12,17–19]. Therefore, UGI in the
context of this study, is a part of an urban area with a mix of street trees, parks, garden,
green corridors, and sport fields established outside urban plans, proposed in urban plans,
and established as a result of the implementation of urban plans.

Several studies have demonstrated that UGI elements can provide crucial ecosystem
services for ecologically degraded urban environments by regulating climate [20], min-
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imizing air pollution [21,22], aiding water purification [23], and providing habitats for
wildlife [24,25]. In addition, it offers benefits relating to individuals’ wellbeing and health
such as recreational opportunities [26,27], relaxation [28], and a connection to nature [29].

Studies show that successful strategic approaches that promote sustainable devel-
opment and management system of UGI have been emphasized on principles of mul-
tifunctionality, grey and green integration, connectivity, and social inclusion [12,30–32].
Moreover, Pauleit et al. [32] stated that strategic planning, interdisciplinary and trans-
disciplinary partnerships, and multiscale planning are also important additional principles
to be considered. Therefore, the adoption of these principles can help to maintain and
enhance the quality of life in unplanned and intensified cities [33].

Previous studies also show that process of UGI development and management are
based on long-term spatial visions supplemented by actions that are usually led by the
public sectors, which also includes NGOs, community groups, individuals and various sec-
tors. The process also aims at enhancing linkages between disciplines, science, policy and
practice through integrating knowledge and demands from different disciplines such as
landscape design, landscape ecology and urban planning [34]. Therefore, developing gov-
ernance arrangements that enable the process will be a key for strategic UGI development
and management system all over the world [32].

The development and management system of UGI has been receiving more attention
and it is considered as essential urban infrastructure in Europe, North America, and Asia
countries [33]. In contrast, developing countries have remained with a huge assignment
regarding the development and management of UGI components. UGI components in
developing countries have excessively been destroyed [35–37]. For instance, studies in
different sub-Saharan African cities [36,38–41] found massive depletion of UGI components
with the resultant effect being low coverage of green spaces in the landmass of many African
cities. Consequently, UGI components resulted in many deficiencies both in demand and
in supply [42] and they are not properly utilized by the urban dwellers [43].

Numerous studies have mentioned that rapid urbanization, unplanned urban growth,
limited institutional capacity, lack of political will, corruption, lack of financial resources
and lack of skilled expertise are the main factors that lead to poor development and man-
agement of UGI components in African cities [44–47]. Additionally, limited awareness
and understanding of the benefits provided by UGI components among the communi-
ties and decision makers are also factors for inadequate provision of high-quality UGI
components [48–50].

Similar problems were also observed in Ethiopia, which is one of the most rapidly
urbanizing countries in sub-Saharan Africa [51,52]. In Ethiopia, most of the urban centers
are unable to meet the minimum standard of green space per capita proposed the World
Health Organization (WHO) [53]. For instance, Adama, Shashemene, Dese, Jijiga, Dire
Dawa and Bahir Dar had 2.1, 1., 3.1, 3.8, 5.6, and 8.2 m2 UGI components per person,
respectively [53]. Even these existing UGI components are poorly accessible and not
safe [54]. Moreover, they are not well developed and lack basic facilities discouraged
urban dwellers to utilize it [55]. Poor enforcement of planning regulations, inadequate
legal framework, unqualified professional, lack of financial support, limited participation
and poor collaboration among institutions were commonly mentioned as a driving factors
that led to poor development and management of UGI components in the urban center of
Ethiopia [54–57].

Recently, several studies have been conducted in Ethiopia relating to UGI compo-
nents. The studies are mainly focused on: the effects of urban development on green
space [58–60], adaptation to climate change [61], developing functional green infrastruc-
ture [56], ecosystem service [62], planning aspect [57], green spaces depletion [63], green
spaces accessibility [64] and utilization pattern [55,65]. Nevertheless, the results of previous
studies did not fully cover what strategies and approaches should be used to solve the
problems regarding the development and management of UGI elements. Therefore, this
study is intended to contribute to bridging this gap by proposing strategic approaches that
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overcome challenges and promote sustainable development and management system of
UGI in the urban center of Ethiopia by taking the emerging towns of Oromia special zone
surrounding Finfinne as a case.

The study is novel in its field for two reasons. The first is that no study has been
undertaken in developing countries to provide strategies for overcoming challenges of urban
green infrastructure and promoting a sustainable development and management system
of UGI in the urban centers of developing countries, in general, and Ethiopia in particular.
Second, the study used mixed research approaches to identify strategic approaches, integrating
key informant interviews, focus group discussions, and a review of relevant works, which
is uncommon in most studies on developing countries. Therefore, using a mixed research
technique in this study can also make the research methodologically novel.

The findings of this paper provide variety of strategic approaches offering a wider range
of measures that can be utilized to successfully develop and manage UGI components such
as parks, playing ground, sport filed, green corridors, etc. Such strategies provide a broader
range of ideas that can be incorporated into development agendas and different planning
strategies to support sustainable development and management of UGI for the emerging
and other towns. Moreover, the study provides scientific knowledge by filling literature gaps
for developing an effective UGI development and management strategy for small towns
of Ethiopia. Furthermore, it helps as a pertinent literature and input for policy makers in
formulating policies and strategies along with the issue. Besides, the study may use as baseline
information for further investigation to enrich the research findings in this area.

The remainder of this paper is structured as follows. The following main section
presents the literature review where theories and concepts related to urban green infras-
tructure, definition, typologies and significance is presented. In addition, urban green
infrastructure development and management issues have been presented. Section 3 then
presents methodologies employed to identify different alternatives and strategies. Section 4
presents the results of the seven identified strategies. Section 5 presents opportunities that
the emerging towns have to implement the identified strategic approaches. Finally, the
article concludes in Section 6 by summarizing the main findings, providing reflections, and
states’ limitations and suggests opportunities for further research.

2. Related Work

In the 1990s, the term “green infrastructure” first appeared [31]. It is, however, not
a new concept, having its roots in the planning and conservation of green spaces that
began 150 years ago [66]. Its theory and application have grown significantly in the last
decade [31]. However, the term’s origins are unknown [67,68], and there are numerous
interpretations of its meaning [69,70]. It has been defined as a controversial phrase [71],
with many definitions ranging from large-scale green space network planning to ecosystem-
based storm water management. Green infrastructure, for example, is defined by Benedict
and McMahon [66] as an interconnected network of green space that conserves natural
ecosystem values and functions while also providing advantages to human populations.
Green infrastructure, as defined by Davis et al. [72], is characterized as areas of an urban
region that include a combination of street trees, parks, cultivated land, wetlands, lakes,
and streams. As a result, green infrastructure in urban areas includes a wide range of green
space elements such as parks, open spaces, playing fields, pocket spaces, small incidental
green space, and community gardens, all of which are connected by tree-lined streets and
waterways that run across and between urban areas [57].

Studies have shown that a well-developed and managed urban green infrastructure
contributes significantly to urban sustainability by providing significant benefits in the
areas of social, economic, and environmental concerns [20,73,74]. In both developed and
developing countries, urban green infrastructure can provide passive and active recreation
and help to meet a community’s leisure needs by providing places for playing, sport,
recreation, special events, and other leisure activities [75,76]. The existence of urban green
infrastructure may stimulate beneficial social interactions that improve health and well-
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being through cultivating social cohesion [77]. In the United Kingdom, Finland, and
Mexico, Haq [78] discovered that urban green infrastructure is a significant resource for
leisure activities. According to studies, urban green infrastructure components such as
parks and urban forests contain considerable amounts of biodiversity and play a critical
role in habitat conservation, ecological value, and biodiversity [79,80]. It also has the ability
to contribute positively to the stabilization of microclimates and the mitigating of urban
climate extremes [81]. Urban green infrastructure may also serve to regulate storm water
run-off in cities by moderating the flow of surface run-off, which can cause erosion [82].

Despite the benefits mentioned above, the development and management of urban
green infrastructure face a number of challenges [83,84]. According to researchers in
the area, community and institutional barriers have a significant constraint in the devel-
opment and management system of urban green infrastructure in many parts of urban
centers [41,84,85]. The characteristics and values of a community have a significant impact
on a community’s acceptance of green infrastructure and may be critical barriers to its
implementation [86]. These barriers, according to Kimme et al. [86] and Mensah [41],
include public knowledge and perception, landowner preferences, development plans,
resistance to change, and a lack of political commitment and leadership. Financial in-
centives, both direct and indirect, are likely to be other influential factors impeding the
development and management of urban green infrastructure [83]. Kimme et al. [86] found
that the availability of financial resources to plan, design, implement, and maintain green
infrastructure is a major challenge for communities, cities, and regions in both developed
and developing countries. Legal frameworks play a significant role in the adoption of
urban green infrastructure because they mandate the inclusion of green infrastructure in
urban planning and design [83]. As Kimme et al. [86] indicated, rules and regulations at all
levels of government can obstruct the development and maintenance of sustainable urban
green infrastructures.

Hence, to develop and manage urban green infrastructure in a sustainable way, both
in developed and developing countries, an integrated planning approach that involves
open space, landscape and urban planning, nature conservation, the management of water
resources, mobility, energy supply, real estate, and social institutions (i.e., interdisciplinary
planning) is needed. This type of integrated planning necessitates the participation of a
wide range of actors, not only government officials [87,88].

In order to develop and manage urban green infrastructure in a sustainable manner,
diverse stakeholders need to be aware of each other and communicate effectively. In
addition, institutions directly or indirectly responsible for developing and managing urban
green infrastructure must work together. Promoting collaboration and knowledge sharing
can be an efficient method to better interlink policies and handle restricted resources that
typically restrict planning departments, according to case studies in 14 different cities
across Europe [89].

Another important component in the development and management of urban green
infrastructures is social inclusion [90]. Comprehensive participation can help to ensure
the success of urban green infrastructure development and management by empowering
local residents to contribute their own ideas to the planning process and fostering broader
agreement on planning results. In Scotland, the city of Edinburgh’s open space strategy is
a superb example of citizen consultation in action [88].

This paper, therefore, builds on these theoretical perspectives and identifies and eval-
uates alternatives and strategies that enhance urban green infrastructure development and
management system in the emerging towns of Oromia special zone surrounding Finfinne.

3. Materials and Methods
3.1. Study Area

Oromia special zone surrounding Finfinne is one of the zones of the Oromia region
in Ethiopia. The special zone comprises a surface area of 4300 Km2. This zone surrounds
the capital of Ethiopia, Addis Ababa, which is called Finfinne in the regional language.
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It is located between 80◦34′25′′ and 90◦34′41′′ N latitude and 380◦25′50′′ and 390◦7′53′′ E
longitude. The zone consists of six woredas; namely, Akaki, Berek, Mulo, Sebeta Hawas,
Sultulta and Welmera and eight major towns such as Sebeta, Gelan, Dukam, Legetafo,
Burayu, Holeta, Sululta, and Sendafa [91]. Among the eight towns, Sebeta, Sululta, and
Legetafo towns were selected purposively for this study (Figure 1 and Table 1). The towns
were selected for two major reasons. First, they have the potential for being absorbed
by the capital and for housing millions of people whose lives can be affected by their
conditions. Second, they are fast growing compared to other special zone towns in terms
of infrastructure, population, and physical size as a result of pressure from the capital [52].
In addition, the towns have similar characteristics with many emerging urban settlements
in Ethiopia in terms of rapid urbanization, problems related to urban GI planning and
management [41,44,57,63].

Table 1. Description of the study area.

Study Towns Astronomical Location Administrative Area Distance from Addis
Ababa Sources

Sululta 9◦30′00′′ to 9◦12′15′′ N latitude and
38◦42′0′′ to 38◦46′45′′ E longitude 44.71 sqkm 24 km OUPI, 2006

Sebeta 8◦53′38′′ to 8◦59′58′′ N latitude and
38◦35′11′′ to 38◦39′33′′ E longitude 99 sqkm 24 km OWWDSE, 2011

Legetafo 9◦01′29′′ to 9◦06′ N latitude and
38◦53′42′′ to 38◦55′30′′ E longitude 24.3 sqkm 21 km OUPI, 2007Technologies 2021, 9, x FOR PEER REVIEW 6 of 24 
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3.2. Key Informant Interview Analysis

To develop strategic approaches that promote a sustainable UGI development and
management system, a key informant interview was also conducted with purposively
selected 21 experts, researchers, policy makers, urban planners, and consultants from
Ministry of Urban Development and Housing, Oromia Urban Planning Institute, the towns’
administration, and kebeles administration of the study towns. The key informants were
selected based on the following criteria:

â Those who have involved in different UGI component development and management
practices;

â Those who have experiences and background on issues related to the development
and management of UGI components;

â Those who have experiences in urban planning of the towns.

The level of education, area of expertise, and work experience of interviewed key
informant (KII) is summarized in Table 2.

Table 2. Level of education, area of expertise, institutions and work experience of interviewed key informant.

No. Institutions Level of Education Area of Expertise Work Experience

KII 1
Ministry of Urban
Development and

Housing
BSc

Urban and Regional
Planning, Urban Green
Infrastructure Planning

Urban Planner

KII 2
Ministry of Urban
Development and

Housing
MSc Environmental

Science, GIS
Environmental Impact

assessment officer

KII 3 Oromia Urban
Planning Institute PhD

Urban Planning, Urban
management, spatial

planning
Institute Director

KII 4 Oromia Urban
Planning Institute BSc Surveying Team Leader of Surveyor

KII 5 Sebeta Town
Administration BSc Urban Planning Process owner of Land

Administration

KII 6 Sululta Town
Administration BSc Agricultural

Economics
Team leader of Greenery and

Beautification Department

KII 7 Legetafo Town
Administration BSc Urban

Engineering
Head of the Department of

Land Administration

KII 8 Kebele Administration BSc Environmental
Science

Focal person of Greenery and
Beautification Department

KII 9 Kebele Administration MA Urban Management Kebele Manger

KII 10 Kebele Administration BA Geography Focal person of Greenery and
Beautification Department

KII 11 Kebele Administration BSc Surveyor Focal person of Greenery and
Beautification Department

KII 12 Kebele Administration BSc Natural
Resource

Focal person of Greenery and
Beautification Department

KII 13 Kebele Administration BSc Agricultural
Economics

Focal person of Greenery and
Beautification Department

KII 14 Kebele Administration BA Geography and
Environmental Studies

Focal person of Greenery and
Beautification Department

KII 15 Kebele Administration BSc Surveyor Focal person of Greenery and
Beautification Department

KII 16 Kebele Administration MA Urban Management Kebele Manger
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Table 2. Cont.

No. Institutions Level of Education Area of Expertise Work Experience

KII 17 ETG Designers and
Consultants BSc Architect-planner Design department Director

KII 18 Addis Ababa
University PhD Urban Ecology Associate Professor of urban

ecology

KII 19 Addis Ababa
University PhD Architect-planner,

urban design
Assistant Professor in urban

design

KII 20 ETG Designers and
Consultants MSc

Environmental Sciences
and Natural
conservation

Environment Department Director

KII 21 ETG Designers and
Consultants PhD Environmental

Planning
Senior environmental and system

service expert

In this study, semi-structured interviews, which contained open-ended questions, was
used as the main instrument to interview the key informants. The semi-structured interview
handles the challenges hindering the sustainable development and management of UGI
such as financial capacity, stakeholder involvement, coordination between institutions,
institutional and legal framework and human capacities. The interviews were also focused
on the issues related to the provision of UGI component. In addition, the key informants
also asked about what type of strategic approaches should be developed to overcome
the challenges and to promote sustainable development and management system of UGI
components. Interviews with the key informants were conducted in February 2018 for
approximately 20 min per individual respondent.

3.3. Focus Group Discussion

Six focus group discussions were undertaken with purposively selected local com-
munities in the towns. The selection of respondent was made based on age (i.e., elderly
preferred) and the number of years they lived in the area (i.e., 10 years and above). The ra-
tionale for preferring the elderly (age of 45 and above) was that they potentially have better
information on the developments and management that have occurred on UGI components
over a long period. The focus group discussion was organized on six different days with
different groups (i.e., 23 February 2018 in Sululta 01, 24 February 2018 in Qaso Wasarbi,
25 February 2018 in Sebeta 01, 26 February 2018 in Furi, 27 February 2018 in Almegena and
28 February 2018 in Legetafo 01). The number of participants per focus group discussion
was eight heads of the households. The discussions covered specific topics such as how to
improve the availability of UGI such as parks, gardens, and playgrounds in their locality
and how to improve the participation of the local community of the development and
management of UGI components.

3.4. Related Work Review

There are several methods used for related work reviews that are helpful to address
new or already known issues, and each provides different insights for knowledge creation,
text development, and individuation [33]. To undertake the related work reviews on
urban green infrastructure development and management systems, this research focuses
on an integrative literature review approaches. As presented in Figure 2, to undertake an
integrative literature review, the methodological approach relied on three main phases:
planning of the research, screening and selection of the publications, and content analysis
of the remaining documents.
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For the first phase, we identify and define the research topic, keywords and synonyms.
Since the literature in this field of research is vast and complex, initially, we reviewed
relevant journals and book chapters to obtain a closer look at the subject and to identify
keywords, synonyms and search strings. In this way, combinations of two sets of terms
were selected to ensure a high level of relevance of the resulting documents. First, the
expression “green infrastructure” was included to ensure that the articles were consis-
tent with the main topic, and then the terms “development”, “urban”, “management”,
“challenges”, “Finfinne”, “Ethiopia”, “Sub-Saharan Africa”, “practices”, “strategies”, “plan-
ning”, “system”, “sustainable”, “park”, “playground”, “garden”, “green spaces”, and
“approaches” were added using the operator “and” in between each in the search expres-
sion to incorporate terms related to green infrastructure development and management in
urban areas.

After identification of the keywords and synonyms using Scopus, Web of Knowledge
and Google Scholar databases, the screening and selection process was undertaken. This
process consisted of the development of specific criteria to scrutinize the papers and thus
select only the relevant ones. Regarding the records we identified in the preresearch, we
only retained refereed journal articles and book chapters directly related to the overarching
topics. We limited the results to articles written in English language. In a second round of
research, again, we only considered refereed journal articles and book chapters directly
related to the keywords and synonyms. The main topics on which we initially focused our
review were the conceptualization of “urban green infrastructure” development and man-
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agement as well as major current and future challenges in cities and different strategies or
approaches implemented to overcome the challenges and promote sustainable deployment
and management of urban green infrastructure; here, we considered literature covering
the last ten years. Regarding urban planning and current trends and transitions of the
GI concept, we also considered older literature that has had significance in shaping the
direction of research. We added journal articles and book chapters published between 2002
and today referring to “green infrastructure” to the search to trace the transformation of
the concept of GI over the past years.

After the screening and selecting documents, they were scrutinized using content
analysis methods. Content analysis is a research method used to test theoretical issues to
enhance understanding of the data in which it is possible to obtain a condensed number
of concepts or categories describing a phenomenon, a theory or a research topic [92]. We
analyzed the theoretical and empirical literature on concepts of urban green infrastructure,
components of urban green infrastructure, benefits of UGI, challenges of UGI and knowl-
edge gaps and development of possible future solutions to overcome the challenges. We
finally present the review data in a summarized manner under the related work section.

3.5. Data Analysis Methods

A theoretical proposition strategy recommended by Yin [93] was used to analyze the
data obtained from the key informant interviews and focus group discussion. Based on
this strategy, the responses were categorized under themes such as improving standards,
financial capacity, legal framework, stakeholders’ involvement, intuitional coordination,
and capacity building. For further discussion, the data obtained from focus group discus-
sion and key informant interviews were supported by personal observation and document
review.

4. Results and Discussion

Limited access to urban GI components, low quality and quantity of the components,
absences of social inclusiveness during the plan preparation period, limited connectivity
between GI components and inadequate planning standards are the major challenges iden-
tified under the planning theme that affected the development of urban GI components
in the study towns [57,64]. Moreover, violation of urban GI plans, less priority to urban
GI components, financial constraint, inadequate staff, limited awareness, inadequate legal
and institutional frameworks, lack of enforcement of laws, lack of coordination between
institutions and limited community participation have also been identified as challenges
hindering the development of urban GI components from implementation and manage-
ment perspective [52,63]. Therefore, it is necessary to guide the urban green infrastructure
development and management system through a variety of urban green infrastructure
development and management approaches.

The research thus first tried to observe the major issues that could affect the urban
green infrastructure development and management system in the emerging towns of
Oromia special zone surrounding Finfinne. Then, alternative urban green infrastructure
development and management approaches for the sustainability urban green infrastructure
development and management of the study area were pursued.

4.1. Improving Provisioning Standards

The information obtained from field observation, key informant interviews and review
of literature revealed that per capita of UGI components is 2.66 m2 for Sululta, 0.9 m2 for
Sebeta and 2.17 m2 for Legetafo towns [64]. This problem was found to be underpinned by
the limited availability of many UGI components such as parks, playgrounds, sport fields,
etc. in the total land mass of study towns. Surprisingly, the standards developed by Oromia
urban planning institute in 2012 proposed 2 m2 per capita green spaces for the first and
second level urban center and 1 m2 per capita for the third level urban center, which is far
below the minimum green space requirement of WHO, which is 9 m2 per capita. Moreover,
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as the information obtained from focus group discussion and field observation shows,
the existing green infrastructure components in the study towns are unattractive, mono-
functional, fragmented and poorly accessible to the community. Therefore, improving the
standards of quantity, quality and accessibility of UGI components such as parks, sport
fields, and playground is one of a particular strategies that is proposed by this study.

To improve the standards, first, the planning authority should consider a minimum
quantitative standard based on the population size during the planning of UGI components.
Moreover, the planning authority has to ensure that the individual UGI component must
be of size and equally distributed. Based on information obtained, such as literature, focus
group discussion, and key informant interviews, and to provide sufficient UGI components
in the study area, the planning authority should introduce indices such as the “biotope area
factor”, “six acre standard” or “accessible natural green space standard”, based on the local
context. Such indices will enable the towns to improve the quantity of the UGI components
based on the population size of the towns. Moreover, to improve the quantity standard
of UGI components, the planning authority and the town administration should focus on
issues such as green space ratio, green space coverage and green space area per capita.

Second, besides improving the quantitative standards, UGI components quality stan-
dard improvement are often required in the study towns. The information obtained from
key informant interviews and filed observation show that the lack of connectivity, integra-
tion, facilities and multifunctional benefits of UGI component in the study towns have led
to poor quality of the components. Therefore, the information obtained from key informant
interviews, personal experience, and literature reviews shows that the quality standard
should be focused on diversity and equity of UGI components, which results from the
heterogeneity and spatial distribution of the green infrastructure components. Moreover,
quality standard improvement should also be focused on connectivity. Therefore, UGI
component should be planned and developed in the form of a coherent network. Connec-
tivity can be of a spatial nature, for example in the form of riparian corridors (stream, lake,
riverside), urban green corridors or road networks (cycling path, pedestrian zone/walkway,
underpass, interchange, transport hubs).

Additionally, to improve the quality standard, the planning authority and the towns’
administration should focus on integrating all green spaces with the grey structure in the
towns. Different studies show the integration of green and grey infrastructure for storm
water management and has gained considerable attention in the past two decades [94].
However, other fields of application include, for instance, bike paths and greenways along
power line rights-of-way, green corridors for ventilation, or green roofs.

Furthermore, to improve the quality standard, the planning authority and the town
administration should focus on enhancing multifunctionality (Figure 3). The town’s admin-
istration has to be committed to increase multifunctional green infrastructure components
and maximize their contribution to the quality of place and the benefits that they provide
to local communities.

Third, the information obtained from focus group discussion and key informant
interviews show that the majority of the UGI components (such as playground, parks, and
sport filed) are not accessible to urban dwellers. Therefore, based on information obtained
from key informant interviews, reviews of related literature, field visits and personal
experiences, the accessibility standard should be improved based on walking time and
distance. A 10 to 12 min walk (400–600 m) is considered as reasonable by many countries.
International research shows that having green space within a 5 min walk of home is a
strong indicator for quality of life [76]. During improving the accessibility standard, the
following issues should be considered:

â the site should be easily found and accessible by road, cycleway, footpaths and public
transport including by those with disabilities;

â barriers that hinder access such as roads and rivers should be considered;
â the site must be with the appropriate size and inviting with a welcoming sign.
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4.2. Solving Budget Shortages

The information obtained from the key informant interviews showed that a financial
constraint is a big hindrance in the study towns for developing and managing UGI compo-
nents. Therefore, different funding approaches should be used by the town administration
to promote sustainable and high-quality UGI components. Based on reviews of relevant
international best practice literature on the funding of UGI components and interviews
with key informants, different funding approaches have been proposed in this study to
overcome the budget shortage of UGI development and management system. The ap-
proaches developed in this study have either increased the financial resources or made
better or more efficient use of existing financial resources (Figure 4).

Prioritizing green infrastructure components among top government agenda: The
information obtained from key informant interviews revealed that the attention of the
towns’ administration has been focused on the construction of roads, schools, health
centers, housing and other social infrastructure resulting top priorities in the allocation of
budget for social and economic infrastructure. As the budget report of the towns shows,
matters on green infrastructure components have often relegated to the bottom or not
given attention during the budget allocation. Therefore, the towns’ administration should
prioritize UGI components among its top agenda and allocate sufficient annual budget that
can enable the greenery department to perform its activities efficiently.

Multi-agency public sector funding: The information obtained from key informant
interviews revealed that the department of greenery is the only sector that allocated budget
for development and management of UGI components. However, funding can be accessed
from a range of departments and agencies for the delivery of projects that meet crosscutting
targets. For instance, the office of health and office of youth and sport have targets for
improving the public health, creating a conducive environment for youth, and protecting
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youth from unnecessary activities. Well-developed and managed UGI components can
provide opportunities for outdoor physical activities, social contacts, and relaxation, which
is an important environmental determinant of the health of urban residents. Therefore, the
abovementioned benefit can solve the burden of the offices of health and office of youth
and sport. In view of that, the offices should allocate a budget to the greenery department
for developing and managing the UGI components.

Income-generating opportunities: The greenery department should be granted the
authority and mandate to generate its own income from various activities such as licensing
and franchising, sponsorship, entry fees, and fines, on-site events and concessions fees
such as for cafes or specialist recreational activities. Opportunities for generating income
are ways in which funding from the private sector and users of UGI components can
be sourced. The income-generating activities on Mile End Park in London offer a good
example of this initiative [95].

Voluntary involvement: The central role that many UGI components play in people’s
lives can lead to a high degree of voluntary involvement. Non-profit organizations and
voluntary community groups can contribute time and labor and raise funds for the de-
velopment of UGI components [95]. Based on the experience of different countries, these
are potentially the most viable option for creating self-sustaining UGI components in the
future. Therefore, the towns’ administration should promote the involvement of non-profit
organization and voluntary community group in the development of UGI components.

Technologies 2021, 9, x FOR PEER REVIEW 13 of 24 
 

 
Figure 4. Different funding approaches to improve the development and management of green infrastructure compo-
nents. 

Prioritizing green infrastructure components among top government agenda: The 
information obtained from key informant interviews revealed that the attention of the 
towns’ administration has been focused on the construction of roads, schools, health 
centers, housing and other social infrastructure resulting top priorities in the allocation of 
budget for social and economic infrastructure. As the budget report of the towns shows, 
matters on green infrastructure components have often relegated to the bottom or not 
given attention during the budget allocation. Therefore, the towns’ administration 
should prioritize UGI components among its top agenda and allocate sufficient annual 
budget that can enable the greenery department to perform its activities efficiently. 

Multi-agency public sector funding: The information obtained from key informant 
interviews revealed that the department of greenery is the only sector that allocated 
budget for development and management of UGI components. However, funding can be 
accessed from a range of departments and agencies for the delivery of projects that meet 
crosscutting targets. For instance, the office of health and office of youth and sport have 
targets for improving the public health, creating a conducive environment for youth, and 
protecting youth from unnecessary activities. Well-developed and managed UGI com-
ponents can provide opportunities for outdoor physical activities, social contacts, and 
relaxation, which is an important environmental determinant of the health of urban res-
idents. Therefore, the abovementioned benefit can solve the burden of the offices of 
health and office of youth and sport. In view of that, the offices should allocate a budget 
to the greenery department for developing and managing the UGI components. 

Income-generating opportunities: The greenery department should be granted the 
authority and mandate to generate its own income from various activities such as li-
censing and franchising, sponsorship, entry fees, and fines, on-site events and conces-
sions fees such as for cafes or specialist recreational activities. Opportunities for gener-
ating income are ways in which funding from the private sector and users of UGI com-
ponents can be sourced. The income-generating activities on Mile End Park in London 
offer a good example of this initiative [95]. 

Figure 4. Different funding approaches to improve the development and management of green infrastructure components.

4.3. Strengthening Stakeholder Involvement and Community Participation

The result of the focus group discussion and key informant interviews revealed that
limited community participation and stakeholder involvement was the main problem for
effective development and the overall management of UGI components in the study towns.
Moreover, as the information shows, there was poor social inclusion in planning of the UGI
components, resulting in limited awareness of green infrastructure component benefits,
improper utilization, less sense of cohesion and UGI components that do not meet the needs
and interests of all stakeholders. To overcome this challenge, the active involvement of the
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stakeholders and the local community in all matters relating UGI components provide a
major solution [96–100]. Therefore, the planning authority and the towns’ administration
should involve a wider range of stakeholders and the local community in the development
and management of UGI components. To strengthen the involvement of different stake-
holders and participation of the local communities’ in the development and management of
UGI components, this study has developed different approaches that can be used by the
towns’ administration and the planning authority. These approaches considered issues that
were observed to undermine proper participation of the local community and stakeholders
on UGI components development and management system in study areas such as lack
of consultation with the local community, poor partnership, and limited empowerment
(Figure 5).
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Informing—under this approach, the stakeholder and local communities should be
informed about the planning process related to UGI components and there should be a
clear flow of information from planning authorities and the town administration to the
local community and stakeholders on green infrastructure planning decisions. Under this
circumstance before the local community can participate, they must be aware of what
activities are occurring.

Consultation—the towns’ administration and planning authority should consult the
local community and stakeholder in order to seek their views and concerns, and then
factor such issues into planning decisions to meet the needs of the communities and other
stakeholders. This approach can be prepared by inviting people to attend (e.g., public
meetings, focus groups discussion and consensus conferences). During the consultation
process, the town administration or the planning authority should focus on building
consensus reflecting the common decisions agreed by all stakeholders, including the local
people who are often neglected in decision-making processes. This will ensure that activities
on UGI components are transparent and open to all stakeholders and the local community.

Partnership—under partnership approach, there should be shared roles and responsi-
bilities during planning and management of UGI components between the town admin-
istration, non-governmental organizations, academic institutions, and private sector. For
instance, the towns’ administration should develop partnerships within private businesses
companies for developing UGI components by sharing risks and right to use the values of
those components for business purposes and profits. Moreover, the town administration
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can develop a partnership with academic institutions during the planning and design of
UGI components.

Delegation of power—under this approach, the towns’ administration should provide
limited power to private developers and the local community to undertake UGI components
near to their household. For instances, after the towns’ administration develop the UGI
components, it can give the right of maintenances and management to the local community.
This condition creates the active participation of the local people and to an extent, makes
their involvement in the planning and management of UGI components good.

Community control—concerning the final approach, the local community should
self-facilitate the development and management of UGI components by themselves in their
areas to improve their wellbeing. Under this approach, the government can give all the
rights or powers to control, develop, maintain and manage the UGI components to the
local community and stakeholders.

4.4. Awareness Creation

Limited awareness of the benefits of UGI has made the local community view UGI
development and management as the sole responsibility of government. Due to lack of
awareness and understanding, the local authorities and decision makers view UGI as a
luxury, which allots less budget and resources, and prioritizes the land for other basic
services. As a result, awareness needs to be raised among communities, stakeholders and
decision-makers on the significance and notions of UGI components and its vital role in
establishing sustainability within urban environments. In addition, planners need to be
made aware of the concept and the need to think creatively in implementing the UGI plan-
ning principles. The awareness creation can be accomplished through workshop, seminars
and by using the mass media (Figure 6). Awareness creation materials such as posters,
leaflets, and brochures indicating the benefits of UGI components, the consequences of
the actions of all on the urban environment and the need for sustainable development of
urban areas can be developed. This attempt will sensitize the public to place effort into
preserving the UGI components. Moreover, it will help in changing the behavior of the
public on the development and management of UGI. Besides raising awareness as part of
the educational campaign, the government should introduce courses focused on UGI into
the educational curriculum at the basic level. This will help to inculcate into schoolchildren
the spirit of environmental stewardship and help them grow up to develop a love for the
preservation of UGI components.
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4.5. Improving the Coordination among Institutions

Limited coordination among institutions in charge of UGI development and manage-
ment, such as the department of greenery, environmental protection office, land administra-
tion department, department of finances and urban planning department are identified as
one of the major problems behind poor development and management system of UGI in the
towns. However, sustainable UGI development and management system requires strong
coordination between these departments [41]. Therefore, based on a review of different
forms of literature, personal experiences and key informant interviews, this study has
proposed different alternatives that can be used by the towns’ administration to promote
good coordination among the departments. These alternatives took into consideration
issues that were observed to undermine proper coordination among allied departments on
UGI components in study areas such as lack of recognition of certain parts of the depart-
ment such as important stakeholders, incoherent responsibilities and poor communications
(Figure 7).

Based on the proposed alternatives to strengthen the coordination among departments,
first, the towns’ administration should clearly define the mandate and responsibilities of
the department of greenery, land administration department, environmental protection
office and the focal person at kebele level on issues related to UGI components devel-
opment and management to avoid conflicting responsibilities. In addition to this, the
different connection between various departments can be well defined and structured.
This condition will create a strong institutional network and interdependencies to effec-
tively develop and manage UGI components. Second, to strengthen the coordination, the
associated department on the development and management of UGI components should
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communicate freely, which is important to easily share information, ideas, and produce
fast responses or feedback on vital information. Third, the towns’ administration should
promote a joint project that performs together with the departments on the development
and management of UGI components. The other alternative is establishing regulatory
frameworks that improve and enhance coordination among institutions and encourage
working together.
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4.6. Professional Capacity Building

To enhance the development and management of a UGI system in a sustainable
way, skilled professionals equipped with different disciplines such as urban and regional
planning, landscape architecture and landscape ecology are crucial for the institutions
responsible in undertaking projects related to UGI [32]. However, the information obtained
from key informant interviews revealed that a department of greenery is occupied by few
skilled professionals and the majority of the officers are from unrelated disciplines. As the
information shows, the majority of employees were recruited to this department when the
government fired them from higher positions such as mayor and cabinet member positions.
Therefore, the availability of a sufficient number of skilled professionals is a prerequisite
for advanced UGI development and management systems in the towns. Based on the
information obtained from key informant interviews and review of the elated literature, to
increase the number of qualified professionals in the department, the government should
stop the practice of recruiting demoted officials to the department of greenery. In addition,
UGI planning, implementation, and management related short- and long-term on-the-job
training should be facilitated for unskilled staff. Furthermore, memorandum of agreements
should be signed between the government and universities to design curriculum and to
launch training that is related to UGI planning implementation and management. The
memorandum will help to upgrade the skills of the staff and to solve the problem of
unqualified professional, which was eminent among the department of greenery.

4.7. Improving the Policy and Legal Framework

An effective UGI development and management system requires an effective policy and
legal framework that supports the process. As information obtained from document reviews
and key informant interviews, the current policy and legal framework for UGI development
and management system in the study area was inadequate, and it is powerless in taking
action against those who violate the UGI component plans. Therefore, the following issues
must be considered to overcome the policy and legal framework challenges.
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First, UGI planning principles such as multifunctionality, connectivity, integration,
and social inclusiveness should be incorporated into national urban planning policies
and strategies. For instance, the establishment of multifunctional and interconnected UGI
component such as park and playgrounds around urban areas should be proclaimed as an
urban policy objective.

Second, in the legal frameworks, the issue of overlaps and gaps of laws must be
especially considered since UGI planning is multi-sectoral. In most cases, laws at the local
level are more appropriate for handling the specific needs and conditions of individual
towns. In many cases, simply integrating UGI planning into existing town institutions
can be the easiest way to start a program. However, legislation needs to clearly define
the responsibilities of the different authorities directly or indirectly responsible for UGI
development and management.

Furthermore, the legal framework should also address the existing interrelations of
UGI planning with other sectors and areas, such as agriculture, environmental management,
urban planning, and budgetary department. UGI cannot be developed and managed in
isolation from other sectors and disciplines. The linkages between UGI planning and other
sectors require comprehensive strategies.

Finally, there should be strict legal frameworks that enforce planning laws to prevent
the encroachment of UGI components. The legal framework should include how the civil
remedies, criminal remedies, and administrative remedies have been taken on those who
violate the land use plan and on those who allow building on areas proposed for UGI
components. Moreover, a judicial support system is needed to restrain the disregard of
the local community not to abuse UGI components. The policy and regulations should
integrate the legal framework of which all forms of illegal and inappropriate actions of all
types of actors can be effectively treated.

5. Opportunities to Implement the Strategic Approaches in the Emerging Towns

Despite the limitations mentioned previously, the emerging towns have certain advan-
tages and opportunities for implementing the strategic approaches mentioned to promote
sustainable UGI development and management system. First, the municipalities of the
emerging towns have strong revenue that is collected from different taxes. Thus, the strong
financial capacity of the municipalities makes it possible to allocate adequate budget for
the development and management of UGI. Second, citizens have the right to partake in
the government’s decision making regarding environmental issues, including UGI com-
ponents, from project conception to planning and implementation to monitoring and
evaluation [101]. Thus, residents’ ideas for developing and managing UGI components
can easily reach towns administration and decision makers. Third, the different infras-
tructure projects such as road and bridge have been undertaken cooperatively with the
department of infrastructure, land administration and finances office. Therefore, develop-
ing a joint project that is undertaken together with these institutions can make possible
the implementation of the project easily and timely because there is strong coordination
between the institutions that are developed previously for other purposes. Fourth, Kotebe
Metropolitan University has been signed a memorandum of agreement with Addis Abba
city administration to educate the professionals that the city administration needs in the
field of urban environmental management and urban land administration. Thus, this
experience can provide good opportunities for the emerging towns to upgrade the skills of
the professionals found in the department of greenery by signing a memorandum with the
Kotebe Metropolitan University and others. Lastly, public land ownership status backed up
by regulatory instruments is more advantageous for providing adequate UGI components
than that of the private land ownership status relying on market-based instruments [102].
Therefore, since the government is the owner of the land in Ethiopia, it is possible to
provide accessible and suability UGI components for the community in the study area.
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6. Conclusions

Previous studies have overlooked different challenges that hindered the sustainable
development and management system of UGI components in Ethiopia. However, the
strategic approaches that overcome the challenges are still missed. Therefore, this study
developed strategic approaches that promote sustainable development and management
systems of UGI by assessing the major challenges in the emerging towns of the Oromia
special zone surrounding Finfinne.

Based on the result of the study, per capita of UGI components is 2.66 m2 for Sululta,
0.9 m2 for Sebeta and 2.17 m2 for Legetafo towns. The result of the study revealed that
financial constraint is a big hindrance in the study towns for developing and managing UGI
components. The result of the study also revealed that limited community participation
and stakeholder involvement was the main problem for effective development and the
overall management of UGI components in the study towns. Based on the result of the
study, limited awareness on the benefits of UGI has made the local community view UGI
development and management as the sole responsibility of government. Furthermore,
the result of the study shows that limited coordination among institutions in charge of
UGI development and management, such as the department of greenery, environmental
protection office, land administration department, department of finances and urban
planning department are also one of the major problems behind poor development and
management system of UGI in the towns.

To overcome the challenges and promote a sustainable UGI development and man-
agement system, the study identifies seven strategic approaches. Based on the results of
the study, continued efforts are needed in raising awareness of the local community, urban
planners, and decision makers on the concepts of UGI and the values of UGI components
to promote a sustainable UGI development and management system. Equally, ranking
UGI components among top government priorities and investment in courses related to
the UGI development and management system in higher education are needed in order to
enhance sustainable development of UGI. Additionally, there should be clear, appropriate
and strong policy, legal and institutional framework for the development and management
of green infrastructure components. Moreover, green infrastructure provisioning standards
such as quantity, quality, and availability standard should be improved to prompt quality
and sustainable green infrastructure components. Furthermore, stakeholder involvement
and community participation are also needed in order to improve the development and
management system of UGI in the emerging towns in particular, and in Ethiopia in general.

The variety of strategic approach proposed by this study offers a wider range of
measures that can be utilized to successfully develop and manage UGI components. Such
strategies provide a broader range of ideas that can be incorporated into development
agendas and different planning strategies to support sustainable development and manage-
ment of UGI for the emerging towns and other towns. However, the proposed approaches
have limitations. Due to the large tasks that certain strategies must complete and the
numerous problems that must be overcome, implementing all of these strategies at the
same time will not be practicable in the short term. For example, a more powerful political
will be required to prioritize UGI as a key government priority, as well as to alter certain
regulations to make them more focused on UGI, particularly by establishing quantitative
and qualitative requirements for UGI components. Since the concept of UGI planning
principles such as multifunctionality, connectivity, integration, and social inclusiveness
are new in developing countries, including Ethiopia, incorporating these principles into
national urban planning policies and strategies and implementing on the ground will
require enough time and professionals.

Finally, future research should focus on developing tools, which help to transfer the
proposed strategic approaches into practice such as, information, decision supporting and
technical tools. Furthermore, future research should be on challenges and opportunities of
existing UGI program and strategic approaches. Such studies will significantly advance
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our understanding of a sustainable UGI development and management system in Ethiopia
in particular, and more widely in Sub-Saharan Africa.
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