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Abstract

factors in Bahir Dar and Hawassa cities of Ethiopia.

Background: Currently, urban green infrastructure is increasingly gaining attention as a source of multiple benefits.
Understanding how city residents perceive the benefits of green infrastructure is critical for urban policy and plan-
ning. This paper investigates public assessment of the benefits of green infrastructure and the associated influencing

Result: Data were collected from residents of the two cities and inferential and descriptive statistics were used

to identify public assessment of benefits of green infrastructure and the factors that influence their assessment of
benefits of green infrastructure. Findings revealed that people either agree or strongly agree to the triple benefits
(environmental, economic and socio-cultural) of green infrastructure. The Pearson’s Chi-square test results depict that,
except a few, most of the demographic, socio-economic and bio-physical factors have no significant influence on
environmental, economic and socio-cultural benefits of green infrastructure.

Conclusion: This study implies that an understanding of the public assessment of the benefits of green infrastructure
can provide important inputs to promote participatory green infrastructure planning.

Keywords: Benefits, Pearson’s Chi-square test, Green infrastructure, Likert scale, Urban development

Background

At present cities are undergoing substantial transforma-
tions following economic and demographic changes and
the urbanization process. As a result, cities face complex
environmental problems such as pollution, loss of biodi-
versity, overpopulation, and land consumption [1]. Green
infrastructure is a strategic planning approach that can
cope and respond to these challenges through the provi-
sion of ecosystem services and the benefits of these ser-
vices [1].

In terms of planning for green infrastructure, par-
ticipation of stakeholders has been emphasized by some
authors [1, 2] because it helps peoples’ voices to be
heard and their requirements to be met in the planning
and design process. Different aspects of participation in
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green infrastructure are discussed in the literature. Previ-
ous research [3] discusses who? and how? of stakeholder
involvement, while others address when? and how?.
Equally important in this regard is to identify how people
perceive green infrastructure benefits since this will pro-
vide information on their preferences and values regard-
ing green infrastructure [4].

Understanding how city residents perceive the ben-
efits of green infrastructure is critical for urban policy
and planning concerned with social justice, equity, well-
being and sustainability [5]. This is particularly impor-
tant in Sub-Saharan Africa where there is a rapid pace of
urbanization and need for urban environments should
secure meaningful and quality of life [6]. The results
could be good pointers for concerned authority to work
on co-management of green infrastructure by includ-
ing peoples’ assessment of green infrastructure in their
planning and design endeavors. In addition, it is also
important to understand how the different demographic,
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socio-economic and bio-physical factors influence peo-
ple’s perception of these benefits. These factors could
be used as predictors of peoples’ assessment and help to
understand why people perceive the different benefits in
a very different manner.

To the best of our knowledge, studies concerning the
benefits of green infrastructure and the influencing fac-
tors are not well represented in previous studies in Ethi-
opia. The objective of this study is to examine public
assessment of the benefits of green infrastructure in their
locality and to identify the associated factors that influ-
ence public assessment of the benefits by taking Bahir
Dar and Hawassa cities as case studies.

Benefits of green infrastructure
Nowadays, urban green infrastructure is increasingly
gaining attention as a source of multiple benefits [7-13].
Different authors [14—16] defined multi-functionality of
green infrastructure as composite functions that include
environmental, socio-cultural, and economic benefits.
The environmental benefits [17] of green infrastruc-
ture include local temperature moderation during hot
weather [10, 18], cooling of the air temperature through
shade provision [19, 20] and mitigation of urban heat
island effects [21, 22]. The roles of green infrastructure in
reducing noise pollution [23], in mitigating flood [23, 24]
in enriching biodiversity and improving ecosystem [12,
25, 26] are also taken as environmental benefits.
Socio-cultural benefits are the non-material benefits
people obtain from green infrastructure [17]. These
include educational values, aesthetic values, social
relations, sense of place, cultural heritage values, rec-
reation, ecotourism and psychological well-being [27].
Socio-cultural benefits of green infrastructure for urban
residents include mental and physical health improve-
ments such as stress reduction and relaxation [28-30].
Further, green infrastructure directly increases the qual-
ity of life through active and passive recreational social
benefits [31]. Physical activities such as sports, playing
with children etc. signify active benefits while the pas-
sive ones include relaxations, meeting with friends, or
experiencing nature and the like [32]. In addition, green
infrastructure acts as meeting place for local residents
and facilitates social interaction [33, 34]. These elements
illustrate the range and the breadth of socio-cultural
benefits [29] of green infrastructure and they cover two
specific elements: (1) benefits people derive from their
feelings of being connected to green infrastructure and,
(2) benefits people derive from diversity and complexity
of green infrastructure. Unfortunately, the socio-cultural
dimensions of green infrastructure have received much
less attention than the environmental considerations in
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infrastructure planning and development endeavors [35,
36].

Economic benefits [17] of green infrastructure come
from the increased values of properties near green spaces
and the increased sales of properties along green com-
mercial corridors [37]. In this line, studies in China [38,
39] and Adelaide in Australia [40] indicated that higher
housing prices and property values are evident for sites
situated in the vicinity of accessible green infrastructure.
In addition to this, the economic benefits of green infra-
structure include its contributions to tourism [37, 41, 42]
and its link with urban food [43, 44]. With regard to the
latter, a study by Pitman and Ely [45] explained that green
infrastructure and urban food are intimately related
through the perceived needs to retain productive agricul-
tural land on the urban fringe and to integrate food pro-
duction into urban areas.

Understanding factors influencing public assessment

of green infrastructure benefits

As outlined above, green infrastructure provides a range
of benefits [17] linked with environmental, economic
and socio-cultural benefits, but more specific informa-
tion is required about the factors which influence peo-
ples’ assessment of these broad benefits. The relationship
between benefits of green infrastructure and factors
which influence peoples’ assessment of these benefits is
based on the concept that one can understand a person’s
interaction with his or her physical and socio-cultural
surroundings [46]. This section, therefore, tries to scru-
tinize the major groups of factors that affect peoples’
assessment of the benefits of green infrastructure.

A number of previous studies [10, 47-50] showed
that demographic factors such as gender, age, and mari-
tal status are likely to influence public assessment of the
benefits of green infrastructure. Some authors [47, 51,
52] also depicted that socio-economic factors such as
educational status, income and home ownership were
apparently some predictors of peoples’ assessment of the
benefits of green infrastructure. In addition, bio-physical
factors [53] such as types of green infrastructure, size of
green infrastructure, distance between home to infra-
structure, preferred visit time, duration of visit, safety
of green infrastructure, public transportation access to
green infrastructure are also thought to have an influence
on the peoples’ assessment of benefits of green infra-
structure [50, 54, 55]. With regard to bio-physical fac-
tors previous studies [56, 57] showed that the frequency
of the use of green infrastructure is influenced by dis-
tance and size of infrastructure. Moreover, some studies
[58] estimated that distance is a better predictor for the
perception of the benefits of green infrastructure. A dis-
tance of 300—-400 m is seen as a typical threshold value



Gashu and Gebre-Egziabher BMC Ecol (2019) 19:16

Page 3 of 15

35°0'0"E
1

45°00"E
1

Eritrea

%
Yo

2 Aksum Mekelé
Tigray Regiom m @

Sudan

|
{ o 7 alibella
~@ Bahir dar .

Amhara Region

D

S éssossa El
\ Benishangul \QQ'
South \‘ GunaizRegion, £9
Sudan (_

& Nationalities

Region [
Arbaminch

Uganda 0 50100 200 300

400

[=15°0'0"N

.. Ethiopia

OF E DEN

[=10°0'0"N

=5°0'0"N

Kilometers

Fig. 1 Location of study areas (Source: Own formulation using GIS software application)

after which the frequency of using infrastructure starts to
decline [56, 57] for particular type of green infrastructure
such as green open space or park. However, it does not
necessarily hold true for other types of green infrastruc-
ture, for example street trees or green walls.

Methods

Study areas

The data used in this study were collected in Bahir Dar
and Hawassa cities, which are located in Amhara and
Southern Nations, Nationalities and Peoples (SNNP)
regions respectively (Fig. 1). Bahir Dar is the capital of
Ambhara region and Hawassa is the capital of Southern
Nations, Nationalities Region. Bahir Dar is located at
11°36'North and 37°23’ East and has an average elevation
of 1801 m above the sea level and Hawassa is located at

07°03' North and 38°28’ East. Both cities to a large extent
lie on a flat plain.

These two cities are among the largest and fastest grow-
ing cities in Ethiopia. The first national population and
housing census, conducted in 1984, put the population of
Bahir Dar city at 54, 773, while the second national pop-
ulation and housing census, conducted after 10-years,
shows that the total population grew to 96,140 [59, 60].
According to the Central Statistical Authority (CSA),
the population of the city was projected to be 348,429 in
2017 [61]. In a similar way, the first and second national
population and housing censuses put the population of
Hawassa to be 36,367 in 1984 and 69,169 in 1994 [59, 60].
The CSA projection of the city population for 2017 was
315,267 [61]. The rapid growths of population in both cit-
ies imply their importance in the Ethiopian urban system.
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According to the definition given by the Ministry
of Urban Development, and Housing (MoUDH) cited
in Gashu and Gebre-Egziabher [62] and Gashu et al.
[63] adopted green infrastructure typologies to include
parks, sports fields, roadside and squares, plazas and fes-
tive areas, river and riverside areas, lakes and lakeside
areas, watershed areas, urban agriculture development,
woodlots and green belts (inside and surrounding for-
ests), private compounds and surroundings, institutional
compounds and surroundings (both governmental and
non-governmental), communal housing compounds and
surroundings (condominiums, real estate, etc.), religious
institutions compounds and surroundings, neighborhood
open spaces, cemeteries, nursery sites, and green roofs
and walls [64]. Based on this, Hawassa has green infra-
structure coverage of 21.96% [65] while Bahir Dar city
has green infrastructure coverage of 17.44% [66].

Sample

A two-stage random sampling technique was employed
to select the sample respondents in each city. In the first
stage, five sub-cities were purposively selected in each
city since both have a comparable number of sub-cit-
ies (nine in Bahir Dar and eight in Hawassa) and these
sub-cities are with relatively better availability of green
infrastructure in each city and are close to the lakes in
each city (Lake Tana in Bahir Dar and Lake Hawassa
in Hawassa). The selected sub-cities in Bahir Dar were
Facilo (population size: 26,349), Hidar-11 (population
size: 33,950), Shum-abo (population size: 31,221), Geshi-
abay (population size: 19,938) and Sefene-selam (popula-
tion size: 20,236) [67]. The sub-cities selected in Hawassa
were Misrak (population size: 30,350), Menaheria (pop-
ulation size: 29,120), Tabor (population size: 25,125),
Mehalketema (population size: 24,135) and Haik Dar
(population size: 21,201) [68]. In the second stage, a total
sample size was determined using a formula [69].

ZZ
no = =1 (1)

where ng: the sample size; Z: the value found in statisti-
cal tables which contain the area under the normal curve
that cuts off an area a at the tails (1 — a equals the desired
confidence level, e.g., 95%) (1.96); p: the estimated pro-
portion of an attribute that is present in the population
(0.5); q: 1 — p; e: the desired level of precision (0.05).
Hence, using the above formula (1), the calculated
number of sample size is 384. This number of sample
size was also substantiated by Creative Research Sys-
tems [70] sample size calculation method. Moreover,
published table values also demonstrate 384 samples for
1,000,000 population size [71-73]. The computed sample
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size which was 384 was augmented to a total of 430 (215
from each city) by an addition of 46 more samples from
both cities (23 in Bahir Dar and 23 in Hawassa) in order
to increase representation of the sample respondents. In
each city, respondents were randomly selected from the
five sub-cities based on sub-city roaster used as a sam-
pling frame. The total sample size was distributed to the
selected sub-cities based on a proportion to size method
to each sub-city. The proportional numbers of respond-
ents in each sub-city were selected using the proportional
sampling method. Sample size for each sub-city can be
proportionately calculated in the following way:

. Ni
ni = [N} * n (2)

where, ni is sample size for each sub-city, Ni is popula-
tion of each sub-city, N is total population of each city
and n is total sample size.

Data analysis and statistical methods

Data were collected using a 5-point Likert scale (Totally
agree; Agree; Neutral; Disagree; Totally disagree) to
the public assessment of potential benefits of green
infrastructure. Descriptive statistical methods such as
frequencies, means, and percentages were used to sum-
marize the information on respondents’ responses. To
analyze public assessment of the benefits of green infra-
structure, we tested systematically for the independence
among demographic (gender, age, marital status), socio-
economic (educational level, income level, house owner-
ship) and bio-physical (type of green infrastructure, size
of green infrastructure, average walking distance from
home to green infrastructure, duration of visits to green
infrastructure, preferred visit moment, safety, public
transport access) factors and benefits of green infrastruc-
ture using Pearson’s Chi-square test (x?) of independ-
ence. We searched for differences in the distribution of
those factors using x° tests of independence. This test
gives consistent results in all cases [4]. For every inde-
pendence test performed, x° yield similar conclusions at
any given usual level of confidence. We used 5% as our
rejection limits. The tests were applied to (r x ¢) contin-
gency tables with r (rows) and ¢=2 columns (i.e. Ben-
efits of green infrastructure vs. one of our three types
of factors). Therefore, all calculated statistics follow x>
with (r — 1) x(c — 1)=r — 1 degrees of freedom. We
also found it interesting to test whether benefits of green
infrastructure were different by type regarding the stipu-
lation (or not) of skills. This leads to (2 x 2) contingency
tables with 1 d.f. We applied Yates’ continuity correction
for Pearson’s x* in these cases. All corrected Pearson’s X
were found consistent with the uncorrected result.
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Table 1 Socio-demographic characteristics of respondents
(N =215 each city). Source: Survey result

Attributes Bahir Dar Hawassa
Gender (%)
Male 823 753
Female 17.7 247
Age (in years) u=41,6=21 u=44,6=23
18-24 18.1 17.2
25-34 349 30.7
35-44 256 22.8
45-54 17.7 219
55-64 28 6.5
64+ 0.9 09
Marital status (%)
Married 68.8 64.7
Not married 279 256
Divorced 33 56
Widowed - 4.2
Education (%)
Grade 1-8 79 126
Grade 9-12 144 18.8
College/university student 88 11.6
College/university graduate 68.8 572
Family size u=36,6=25 u=4,6=2
1-3 516 40.5
4-6 36.7 442
6+ 11.6 153
Monthly income (Birr) u=2500 u=2750
580-2000 42.8 335
2001-4000 34.0 409
4001-7000 16.7 214
> 7000 6.5 4.2
Main income source (%)
Self employed 330 335
Private business/NGO employed 23.7 24.2
Government employed 428 40.0
Pensioner 0.5 23

W: mean; &: standard deviation

Results

Socio-demographic characteristics of sample respondents
The survey distributed 430 questionnaires in the two
cities and all respondents returned a completed ques-
tionnaire (100% response rate). The questionnaires
were distributed equally between Bahir Dar (N=215,
50%) and Hawassa (N=215, 50%). Table 1 presents the
demographic and socio-economic characteristics of the
respondents. In terms of age, almost all respondents
in both cities are within the active working age group
except a few (0.9%) that are above the working age group
(Table 1).
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With regard to education, almost all respondents have
attended formal school in both cities. In Bahir Dar, more
than 77% of the respondents have attended college/uni-
versity or have graduated from college/university while
the remaining 23% has either completed primary or sec-
ondary education (Table 1). In Hawassa, more than 67%
of the respondents have attended either college/uni-
versity or have graduated from college/university. The
remaining 33% has either completed primary or second-
ary education (Table 1). The educational status of the
respondents’ indicates that respondents may have a bet-
ter understanding of green infrastructure.

The average family size for Bahir Dar (3.6) and Hawassa
(4.0) is less than the national average (4.6). The majority
of the respondents (88%) in Bahir Dar have six or fewer
family members and a small proportion (11%) has more
than six members of family. Respondents in Hawassa
have similar family structure with 85% having six or
fewer members and 15% having more than six members.
The average monthly income of respondents in Bahir Dar
is 2500Birr,' while respondents in Hawassa have a slightly
higher average income (2750 Birr). At this juncture, it
is important to note that on average about 57% of the
respondents got their income from self-employment or
private business/NGO employment, while only 41% earn
their income from government employment.

Assessment of green infrastructure benefits and factors
influencing benefits
Public assessment of green infrastructure benefits
Public assessment of green infrastructure benefits was
captured by asking people to rate the different sub-com-
ponents of the major benefits-Environmental, Economic
and Socio-Cultural on a 5-point Likert scale. The Likert
scale was structured with lower values (1 and 2) assigned
to positive ratings and higher values (4 and 5) assigned to
negative ratings and middle value (3) assigned as neutral.
The results presented in Table 2 show that almost all
of the respondents have rated positively the benefits by
indicating that they either strongly agree or agree to the
different sub-components of the benefits. The top three
sub-components to which the majority of respond-
ents strongly agree for environmental benefits are tem-
perature moderation (82.3%), air quality improvement
(74.9%) and biodiversity conservation (73.5%) in Bahir
Dar while they are temperature moderation (77.7%), bio-
diversity preservation (77.7%) and urban heat island miti-
gation effect (71.2%) in Hawassa. It thus appears that the
effects of green infrastructure on temperature and biodi-
versity are the one’s highly perceived by the respondents

! 1US Dollar was exchanged with 27.57 Birr in the time of data collection.
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(Table 2). In terms of economic benefits, increase in tax
revenue (60%), attracting more customers to the busi-
ness (53%) and attracting investment or economic activi-
ties (52.6%) are the three most important components to
which the majority agreed in Bahir Dar while in Hawassa
they are residential property (61.4%), food source (60.5%)
and, property values (59.5%) (Table 2). This shows that
respondents value different components of economic
benefits in Hawassa and Bahir Dar. With regard to socio-
cultural benefits however, the educational value, psycho-
logical wellbeing and relaxation benefits are components
to which respondents both in Bahir Dar and Hawassa
agreed strongly.

The aggregate measures show that peoples’ perception
of both the environmental and the economic benefits are
stronger in Bahir Dar than in Hawassa while the socio-
cultural benefits (1.4) are rated similar in both cities. Peo-
ple’s perception of aggregated environmental benefit in
Bahir Dar is 1.3 while respondents in Hawassa rated it as
1.40. Aggregate economic benefit is rated as 1.5 in Bahir
Dar and 1.6 in Hawassa (Table 2).

Factors influencing benefits of green infrastructure

The triple benefits of green infrastructure are widely
acknowledged by respondents in both cities as the major-
ity of them agree to the presence of these benefits in their
cities. In all cases, two-third or more of the respondents
responded positively to the different types of benefits.
The majority (77%) in Hawassa acknowledged environ-
mental benefits while the majority (75%) in Bahir Dar
acknowledged economic benefits. In both cities, social
benefits of green infrastructure are acknowledged by
lesser proportion (68% in Hawassa and 66% in Bahir Dar).
This is surprising because one may assume that the biodi-
versity of green infrastructure can be immediately used
for social and recreational purposes while both environ-
mental and economic benefits are long term benefits. The
less attention given to the social benefits is also evident in
the literature (see above). The details of results for better
understanding of the factors that influence assessment of
benefits of green infrastructure are presented in the fol-
lowing sub-sections.

Demographic factors

As indicated above the demographic factors specified are
gender, age and marital status. The x> tests of independ-
ence result for Hawassa and Bahir Dar show that there is
no statistically significant association (p >0.05) between
gender and environmental benefit, between gender and
economic benefits and between gender and socio-cul-
tural benefits (Table 3). In other words both males and
females equally understood that green infrastructure
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deliver environmental, economic and socio cultural ben-
efits both in Bahir Dar and Hawassa.

The x? tests of independence between age category and
different benefits (environmental, economic and socio-
cultural) for Hawassa shows that there is no association
or there is no significant difference among the age cat-
egories (p>0.05) (Table 3). The x> result for Bahir Dar
however shows that age category makes difference with
respect to environmental benefits (p<0.05) and socio-
cultural benefits (p<0.05) though it did not make dif-
ference with regard to economic benefits (p>0.05). In
Bahir Dar, those in the age group 25-44 have formed the
majority of those who felt that green infrastructure has
environmental and socio-cultural benefits.

The marital status of respondents i.e., whether the
respondents are married, divorced/widowed, or not mar-
ried does not have any statistical association with the
perception of the different benefits in both Hawassa and
Bahir Dar. In all cases the x> result revealed no associa-
tion (p >0.05) (Table 3).

Socio-economic factors

The socio-economic factors are those pertaining to edu-
cation, income levels, and house tenure. The education
variable differentiates between those with elementary,
high school and university/college graduates. The x>
result for the association between education and green
infrastructure benefits show that there is no significant
difference (p>0.05) between and among the education
level in both Hawassa and Bahir Dar in perceiving the
green infrastructure benefits (Table 4). This result is sur-
prising because one may think that as individuals’ attain
higher education, their perception of the infrastructural
benefits will be different from those with lower level of
education.

The 2 result for income levels indicate that there is no
statistical difference (p>0.05) between income levels and
green infrastructure benefit. In other words those people
with different income levels perceive similarly the green
infrastructure benefits in their city. House tenure in the
form of home ownership and rental status also makes
no difference (p>0.05) with regard to the perception of
green infrastructure benefits (Table 4).

Bio-physical factors
The last category of factors are the bio-physical factors
which include type of green infrastructure, size of green
infrastructure, average walking distance from home to
green infrastructure, duration of visit, preferred visit
moment, safety of infrastructure and access to public
transport.

As presented in Table 5, the x> results show that there
is no difference among respondents regarding their
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perception of the different types of benefits and type
of green infrastructure visited. The only exception is
among respondents who identified socio-cultural ben-
efits in Bahir Dar city. In Bahir Dar, it appeared that the
respondents’ perception of socio-cultural benefits has an
association with type of infrastructure visited (p <0.05)
(Table 5). This is because, in this city, those who visited
road medians and lake side view are the majority to per-
ceive socio-cultural benefits of infrastructure.

The size of green infrastructure refers to whether the
green infrastructure visited is small, large or medium in
its size. The x® results indicate that there are no associa-
tions (p>0.05) between the perception of respondents
of all types of benefits in both Bahir Dar and Hawassa
and the size of green infrastructure visited. In Bahir Dar
city, however, those who perceived green infrastructure
to have economic benefits showed association with the
size of green infrastructure visited (p <0.05) (Table 5). In
other words those who visited medium sized green infra-
structure are the majority to perceive green infrastruc-
ture to have economic benefits.

The average walking distance between green infra-
structure site and one’s home (measured in minutes), the
preferred time for visit and the duration of visit showed
no association with the respondents’ perception of the
different green infrastructure benefits in both Bahir Dar
and Hawassa cities (p>0.05) (Table 5).

The safety of green infrastructure visited is an impor-
tant bio-physical factor. The x> results show that
respondents’ perception indicated association with safety
in Hawassa and not in Bahir Dar. In Hawassa those who
felt that the green infrastructure visited is safe are also
the majority to perceive that green infrastructure to have
both economic and socio-cultural benefits (p<0.05)
(Table 5). The result for accessibility of green infra-
structure to public transport showed association with
respondents’ perception of social benefits in Hawassa city
and environmental benefits in Bahir Dar city.

Discussion

This paper sought to examine public assessment of the
benefits of green infrastructure and the factors that influ-
ence these benefits in Bahir Dar and Hawassa cities of
Ethiopia. The recognition of urban residents’ assessment
of the urban green infrastructure benefits would cer-
tainly optimize green infrastructure planning processes.
This study is a starting step towards a better understand-
ing of how urban residents’ rate the benefits associated
with urban green infrastructure and it should have great
importance for policy and practice. Our findings revealed
that respondents do recognize and appreciate the mul-
tiple benefits of green infrastructure in their respective
city. Almost all of the respondents either strongly agree
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or agree to multiple benefits of green infrastructure in
both cities.

Among the components of environmental benefit, the
one that is stated by most of the respondents in both cit-
ies is temperature moderation [51, 74—76]. Temperature
moderation is valued highly since higher temperature
results in discomfort that is felt immediately both at work
places and at home. Similarly, among the components of
the socio-cultural benefits, educational value and psy-
chological wellbeing are cited by many people. This is
because, in many developed and developing countries,
green infrastructure can be used as training sites for edu-
cation and they can also be used for recreation sites for
psychological wellbeing. However, there is variation in
the perception of benefits of green infrastructure in the
other types and components of green infrastructure ben-
efits. This variation is may be due to administration dif-
ference, geographical variation, and cultural differences
in the two cities. The result on the benefits matches with
the studies conducted by Tyrvainen et al. in Helsinki [77],
by Lo and Jim in Hong Kong [78] and by Jim and Shan
in Guangzhou [79], in which green infrastructure con-
tribution to multi-functional benefits is recognized. In
addition, a study by Peckham et al. in two Canadian cities
[80] indicated that access to nature affects urban citizens’
physical and mental well-being

The result on the factors influencing people’s benefit
depicted that there is no significant association between
most of the demographic factors and the environmental,
economic and socio-cultural benefits. One of the impli-
cations of this is that gender and marital status do not
create difference in the perception of benefit by people.
In other words, males and females understand the ben-
efits of green infrastructure similarly as do people with
different marital status [10, 81]. Age is among the demo-
graphic factors that showed significant relation with
socio-cultural benefit, but like other demographic factors
it too has no significant association with other types of
benefits both in Bahir Dar and Hawassa.

The result also indicated that socio-economic factors
do not make difference in people’s assessment of the dif-
ferent types of benefits. The result is in line with some
studies in the literature [7, 51, 82]. The bio-physical fac-
tors also showed no relationship with the perception of
benefits. The only exception in this regard is that the size
of green infrastructure creates difference in the percep-
tion of socio-cultural and economic benefits in Bahir Dar.
Larger size is thus expected to induce higher socio-cul-
tural and economic benefits.

In Hawassa, safety of green infrastructure has signifi-
cant influence on public assessment of socio-cultural
benefit. This implies that safer green infrastructure gen-
erated higher social benefits. Public transport is also
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found to have significant influence on socio-cultural and
environmental benefits in Hawassa and Bahir Dar. Thus
those green infrastructure sites that are easily accessible
to public transport provide better social and environ-
mental benefits for the people. A study in Turkey [83]
depicted that green infrastructure network should be
elaborated beautifully and extended to more areas. Addi-
tionally, good public transportation system and enough
parking lots could attract more beneficiaries far away
from the urban green infrastructure.

Relatively bio-physical factors influence public assess-
ment of benefits of green infrastructure than demo-
graphic and socio-economic factors. This is in line with
some previous studies [81, 84, 85]. Bio-physical factors
thus need to be considered in determining peoples’ value
and preferences regarding the benefits of green infra-
structure [86, 87].

Conclusion

Urban green infrastructure strategies can be developed
by understanding how urban residents benefits from it
[88]. As described earlier, since these (environmental,
economic and socio-cultural) benefits of green infra-
structure are main pillars of sustainable development, the
main challenge to urban planning and decision-making is
therefore to accommodate a diversity of desirable social,
environmental, and economic green infrastructure ben-
efits [88].

This study provides insights on the assessment of the
benefits of green infrastructure and factors influencing
the assessment of the benefits. The result showed that
most people agree to the existence of different benefits
and their components. In terms of factors, though most
of the factors in this study have no significant influence
on public assessment of benefits of green infrastructure,
it is instructive to take note of the bio-physical factors.

Urban planners who seek to promote participatory
green infrastructure planning and design need to be
aware of the different sub components of green infra-
structure highly valued by people and the specific factors
that make difference in people’s assessment of the green
infrastructure benefits. Hence, joining these triple ben-
efits into an integrated scheme of green infrastructure
helps for urban planners, managers and the society at
large to think about urban sustainable development.

Abbreviations
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