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Introduction
Human perception about natural environment and the urge to 

contribute towards its sustainability are influenced by societal norms 
and the awareness pertinent to the benefits of environment [1-3]. These 
benefits are referred to as ecosystem services [4-8]. The previous findings 
postulated a positive correlation between healthy ecosystems and the 
quality of human life [8-11]. This significant link demands a more 
intensive and extensive assessment of the ecosystem services [12-14]. 
The research orientation for understanding the intricate relationship 
between man and natural environment, in diversified contextual 
settings, is gaining momentum [4,7]. The findings of recent studies also 
stressed upon the identification of factors needed for social support to 
achieve the goal of urban environmental sustainability[1,15-22].

The proportion of global population living in urban areas is 
increasing [8,9,23-25] along with the consequential impacts of 
urbanization on climate, biodiversity and ecosystem [8,19,23,26-30]. 
Ostensibly, it seems that environmental sustainability and urbanization 
are self-contradictive to each other [8]. Synchronization of these two 
realities is, thus , the ultimate challenge [31,32]. This synchronization 
will go a long way in achieving the objectives of social, ecological 
and environmental sustainability in a given urban milieu [22,33]. 
The assessment of perception among people about green capital i.e., 
ecological resources, between planned and semi planned urban areas is 
important for ensuring integrated management of ecological resources 
in urban areas [1,34,35]. 

The recent wave of uncontrolled urbanization in developing 
economies is making their ecological resources more vulnerable 
[24,25,28,31,36,37] due to their lack of preparedness and limited 
response options in the wake of global climatic changes. The 
depreciation of ecological resources in these regions, ultimately, hit 
the economically deprived sections of society very hard [38,39]. These 
sections are least responsible for this deteriorating scenario, yet they 
have had to bear the brunt of its effects. It is being opined that the 

ecological foot-prints of these urban areas will increase in magnitude 
[25,26,28], and intensify with the expansion in physical size and 
functional heterogeneity of these urban settlements [40]. 

Pakistan is the region where the phenomena of permanent 
settlement had taken place thousands of years ago during the phase of 
the Indus valley civilization [41]. During the course of time, a varied set 
of factors contributed towards population growth such as canalization 
of the Indus plains. The green revolution of 1960s and the industrial 
initiatives of the subsequent years further accelerated the phenomenon. 
The resultant socio-economic transformation and fragmentation of 
rural society manifested itself in the form of rural to urban migration. 

The research findings support the notions that in the future, the 
process of urbanization will further accelerate in developing countries 
such as Pakistan [26,42,43]. The resultant unprecedented urbanization 
in these countries is now visible in the form of urban sprawl and 
vertical expansion of the cities [28]. Unfortunately such urban 
expansions/urban renewals are not supported by the poorly planned 
civic infrastructure, ineffective urban management, lack of vision 
and compromises over polices in the developing world [28,31]. These 
stressors further exacerbate the performance of already threatened 
ecological capital of urban areas in less developed regions of the world 
[28,44].
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Abstract
The present study compared opinions of south Asian planned (Islamabad) versus semi-planned (Rawalpindi) 

urban residents, regarding urban vegetation (ecological capital) and its usefulness. These urban areas known as 
twin cities lie in close vicinity but their contrasting contextual setting makes them a suitable case study. The locals 
were asked questions related to the importance of urban vegetation, changes in it over a period of time and resultant 
impacts (positive/negative). A majority (90%) of respondents opined that urban vegetation is beneficial while another 
big proportion (69.20%) believed vegetation cover changed over time and recent changes in urban vegetation were 
viewed negatively (55.80%). Statistical analysis revealed that respondents form both cities significantly differ in 
their point of view regarding ecological capital: usefulness of vegetation (p<0.02); urban vegetation cover changes 
(p<0.02) and its impacts (p<0.01). The study concluded that planning/contextual settings influence human perception 
about natural capital in urban settings. While, the people were equivocal in perceiving the vegetation change; the 
negative impacts were more felt by the people living in semi-planned area than the people living in the planned areas.
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The ecological degradation in urban areas demands the restoration, 
preservation and enhancement of ecological resources for ecological 
integrity and social sustainability [19,23,28,31,45,46]. However, this is 
one of the missing links in the field of urban policy and planning in a 
country like Pakistan. Systematic information about human perception 
gives the right orientation for understanding the factors affecting 
ecosystem resilience in an urban setting [1,47]. Thus, a scientifically 
investigated framework is a prerequisite for the comprehensive 
assessment of eco-capital in consultation with the relevant stakeholders 
[1,22,48].

Pakistan can be listed among the countries where the scientific 
research for understanding the role of ecosystem services is still in 
its infancy but at the same time it is imperative to address the rapidly 
declining state of urban ecological health [24,49].

The orientation towards UES research started to develop in 
Pakistan during the last decade. During the course of this time, studies 
were designed for evaluating such factors as: the perception of people 
about urban green spaces [50], deciphering the impacts of urban 
renewal on vegetative cover [51], weighing the contribution of urban 
green spaces in social life [28,52] and identifying socio-ecological 
barriers concerning the use of green spaces in the coastal urban settings 
of Karachi [28]. However, the physiographic, climatic, ecological, 
demographic, economic and functional characteristics of Karachi are 
inherently different from the urban centers of Pakistan located in the 
Himalayan piedmont such as Islamabad and Rawalpindi. 

In this connection, the studies were carried out in in the contextual 
urban setting of Islamabad/Rawalpindi for assessing vegetative diversity 
[53], deciphering the interrelationship between urban vegetation and 
soil properties [54] classifying the vegetative communities [55] and 
evaluating the contribution of floristic resources in urban social life as 
well [56]. The studies carried [57,58] were designed to predict scale, 

speed and pattern of urbanization in Islamabad and for assessing its 
consequential impacts on natural environment. The studies also focused 
on the impacts of Land Use/Land Cover Changes (LULC) on water 
availability [59] and repercussions of these LULC on storm-runoffs 
[60]. These studies relied on Remote Sensing (RS) and Geographic 
Information System (GIS) for assessments and inferences. However, 
the previous studies were either inclined towards plant sciences or 
focused on the impacts of urbanization from the perspectives of urban 
planning. Whereas, an understanding of contextual vegetative cover 
and knowledge about the perception of people concerning green 
capital are also needed [51,52,61] for ensuring urban environmental 
resilience of Islamabad/ Rawalpindi.  

The present study was carried out to evaluate the role of contextual 
settings and urban planning in shaping the perception of residents 
about green infrastructure. The current study hypothesizes that the 
level of urban planning significantly influences the perception of 
residents about urban vegetation. 

Methodology
Study area

The study area comprises of urban and peri-urban areas of twin 
cities of Islamabad and Rawalpindi. The planned urban settlement of 
Islamabad started to develop in 1959 as the new capital of Pakistan 
[62]. It is mainly inhabited by government employees besides some 
rural population in the vicinity. Islamabad has rich and green landscape 
which is maintaining a serene environment in the capital. Rawalpindi, 
on the other hand, is a sprawling city with no formal design and 
infrastructure. It has less developed green areas and is the least taken 
care of. Being in close proximity but in contrasting contextual settings, 
they are an ideal locale for conducting this study. Figure 1 shows 
the study area, Land Use/Land Cover types (LULC) and location of 
respondents of this study. 

Figure 1: LULC types of study area and location of the respondents.
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Data collection

Data for this study was collected with the help of a structured 
questionnaire prepared on the basis of literature review, communication 
with experts and the pilot survey to get initial insights of respondent’s 
perception about the state of urban environment of Rawalpindi and 
Islamabad (Appendix 1). 

The questionnaire was designed to evaluate the impacts of urban 
planning and green infrastructure, on perception of respondents 
about urban vegetation. The first part of the questionnaire deals with 
the demographic and socio-economic characteristics of the study 
population and has been summarized (Table 1). Figure 2 depicts the 
gender, age, level of education and residential status of the respondents.

While in the second part, the views of the respondents were obtained 
regarding usefulness of urban vegetative cover; transformations in the 
vegetative cover of their residential surroundings and how they perceive 
these changes in urban vegetation. The respondents were asked to 
select an option as a response from the given format (Appendix 1). The 
final questionnaire with a brief introduction about the study and its 
relationship with the respondent were translated in Urdu language for 
clarity and convenience of the respondents.

The dwellers, residing within metropolitan boundaries of Islamabad 
and Rawalpindi for the last ten years, were the target population for the 
current study. The head of the family was selected to be the respondent.

The spatial segmentation is a reliable sampling design for 
representing contextual variations [63]. The approach was applied by 
arbitrarily sub-dividing both urban centers into various geographical 
neighborhoods for selecting sampling units. The convenience sampling 

Figure 2: Maps (A-D) depicting the gender, education, age and residential status of respondents and their spatial distribution.

Respondents Islamabad (%) Rawalpindi (%)
Gender 
Male 71.2 69.6
Female 28.8 30.4
Education
Uneducated 1.2 2.8
Up to matric 9.6 24
Graduate 28 35.6
Post graduate 13.2 3.6
Professional 48 34
Residential/ownership status of dwelling 
Allotted 3.6 0.8
Government/official 10.8 3.2
Personal 54.8 60.4
Rented 29.2 34
Others 1.6 1.6
Monthly household  income (Pak Rupees)*
Up to 25000 12.4 22.8
25001 to 50000 22.8 45.2
50001 to 75000 14 14.4
75001 to 100000 21.2 10.8
100001 and Above 29.6 6.8
Age (in years)
Up to 20 12.4 11.2
21 to 40 41.2 48.4
41 to 60 44 38.8
61 and above 2.4 1.6
Knowledge about ecosystem
Yes 73.6 72.8
No 26.4 27.2

*One hundred Pak. Rupees are equal to 1$ (US dollar).

Table 1: The socio-economic and demographic characteristics of respondents and 
their percentage share.
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method was used to contact the initial respondent in each locality 
on the principle of the snowballing or chain-referral sampling. In 
this strategy, the prospective sampling units in each neighborhood 
are approached with the help of a selected respondent [64,65]. 
The geographic coordinates were noted with the help of GPS at the 
residence of potential respondent before giving him the questionnaire.

After the elapse of one week, the respondents were contacted 
for the return of questionnaires. On the whole, 531 (66.37%) 
questionnaires returned against the cumulative total of 800 distributed 
among the probable respondents. Keeping in view, the lesser focus of 
society towards urban environmental problems and awareness about 
the contribution of research towards such critical issues, it was an 
encouraging response from the study area. The process was concluded 
by the researchers during the months of July and August 2016. 

The scrutiny of the questionnaires was the next stage. Here 
incomplete questionnaires with missing entries or deficient responses 
were excluded. Equivalent representation for comparison was ensured 
for both cities and 250 questionnaires each from both urban centers 
were selected. The initial data entries were made by the researchers in 
MS EXCEL to condense it in a compatible statistical format for further 
processing and analysis in R (R Version 3.4.2) program language and 
Geographic Information System (GIS). A subset of this database is 
being used in this study.

Data analysis

The data was analyzed to determine whether (and how much) urban 
planning and contextual settings affect the perception of residents about 
urban vegetation in a rapidly urbanizing planned (Islamabad) and semi 
planned (Rawalpindi) urban settlement (Figure 3). Three questions 
about the urban vegetation, with options as response variables, were 
asked as proxies for assessment and evaluation. The attributes of the 
respondents and their preferences were cross-tabulated and analyzed 
(Appendix 2). The findings were cartographically magnified in the form 
of statistical shapes for assessments and comparisons. The Kruskal-
Wallis (KW) test was performed to find the significant differences 
between the responses of residents of both cities.

Limitation of the study 

All being considered it is important to acknowledge that our 
study has some limitations. Firstly, the size of two urban centers and 

their population size are not the same; Islamabad is larger in size 
and population but less dense than Rawalpindi. Keeping in view the 
scope of the study, the impacts of these limitations are negligible and 
inconsequential because of their physical proximity.

Secondly, in the absence of a reliable sampling frame for primary 
data collection, the sub-division of study area and selection of sampling 
units were made arbitrarily by the researchers through convenience 
sampling methods on the principle of snow balling technique. The 
approach is justifiable in the circumstances where complete statistics 
about study population are not available and the focus of the study 
is on evaluating the average tendency of a phenomena/ situation in a 
given context.

Results
Perception about natural capital

Ecosystem services are produced by natural capital but their value is 
determined by human perception [1,66]. To assess the perception about 
usefulness of urban vegetation, the respondents were asked whether 
urban vegetative cover was beneficial for them. The contribution of 
natural capital was found to have received acknowledgement across the 
study area. According to the residents of both cities (90% respondents 
agreed or strongly agreed; 4.8% responded “disagree or strongly 
disagree” while 5.20% stayed neutral) as shown in Figure 4. Based on 
Kruskal-Wallis (KW) test, significant differences were found between 
the responses of residents of both cities (χ2=5.90; df=1; p<0.02). The 
p value (p<0.02) based upon location of respondents indicates a 
significant difference in the perception of the respondents about the 
usefulness of natural vegetation between both cities. This may be due 
to more exposure to vegetative cover and pleasant experiences of 
amenities felt in the planned surroundings of Islamabad as compared 
to the semi-planned areas of Rawalpindi, where urban vegetation is 
sparse and less prominent (Figure 5). 

Change in vegetative cover and respondents

Urbanization impacts the natural vegetation [51] through land 
conversion from non-urban to urban land use [31] and introduction 
of invasive species at the cost of the native flora. The change in urban 
vegetation is being perceived by the majority of the respondents while 
commuting between their home and work place. In total 69.20% 
respondents opined that vegetation cover between their work place and 

Source: Gridded population of the world, version 4. (http://sedac.ciesin.columbia.edu/data/collection/gpw-v4) 
Figure 3: Estimated population density of Islamabad/Rawalpindi.

http://sedac.ciesin.columbia.edu/data/collection/gpw-v4
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residence is changing, 12.80% reported that they do not see any visible 
change while the remaining 18% respondents have no well-thought-
out perception about the phenomena and went for the option “do not 
know” (Figure 6). The significant variations (Kruskal-Wallis (KW) χ2 
5.26; df 1; p<0.02) were identified between the responses of inhabitants 
from both urban centers regarding the change in vegetation cover. 

Impacts of change in vegetative cover

The recent changes in vegetative cover of the study area are being 
negatively perceived (55.80%) by the majority of respondents in both 
cities. The significant differences were found between the responses 
of residents of both urban areas on the basis of location (Kruskal-
Wallis (KW) χ2 7.37; df 1; p<0.01). Approximately (61.20%) of the 
respondents from Rawalpindi view these transformations in vegetative 
cover of their residential surrounding as detrimental for environment 

whereas (50.40%) of respondents from Islamabad also shared a similar 
perception (Figure 7). The significant variations in the findings of (KW) 
may be due to the fact that urban vegetative cover in Rawalpindi is 
already scarce/less than Islamabad (Figure 1) and the adverse impacts 
of urbanization in the form of contraction in green areas are felt more 
instantly and intensively in Rawalpindi.

Discussion
The present study was designed to assess the role of urban planning 

and green infrastructure in shaping the perception of respondents 
about natural-capital in the study area. The role of these predictor 
variables in shaping the perception of people about natural capital 
is documented and important for the ecological and environmental 
health of urban areas [1,31,67-69]. 

The most obvious finding of the present study consistent with other 

Figure 4: Graph plotting the number of respondents against their perception about natural capital.
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comparable studies [47,51] is that the majority of all respondents 90% 
hold a positive belief about the contributions of vegetative capital in 
urban environment. While a majority of 72.40% participants of present 
study from Islamabad and 66% from Rawalpindi , like similar studies 
from other parts of globe [70,71], also have a well-thought-out opinion 
that vegetation cover in their surroundings is changing in density and 
character.

The majority of the total respondents 55.80% in current study 
perceive these visible changes in urban vegetation cover as negative and 
unwelcoming like other reported findings of previous studies [72-75]. 
In case of the planned city, Islamabad only 32.8% of total respondents 
positively interpret the recent changes in vegetative cover of their 
city while a smaller proportion of 21.2% share the similar feelings 
from the semi-planned Rawalpindi city. It shows that the changes in 
vegetative cover in these adjoining cities, located in the same physical 
environment, are being perceived differently.

This study clearly shows that the contribution of urban vegetation 
has more acknowledgements in Islamabad than Rawalpindi. The 

findings support the assertions of that appreciation of urban ecological 
resources is significantly influenced by exposure of residents with 
vegetative cover and dependent upon factors such as nature/extent 
of urban vegetation, level of urban planning and contextual settings. 
These factors are more in favor of Islamabad as compared to the poorly 
and semi-planned Rawalpindi [76,77].

The socio-economic differences such as gender, age, education, 
residential status and income of respondents etc. in both urban centers 
may be the other important factors in shaping the perception of study 
population as enunciated by [51,78]. This may be due to the fact that 
these socio-cultural factors also affect the normative knowledge base 
of respondents about environment [1] and people with reasonable 
economic resources prefer to live in environment friendly planned 
surroundings of urban areas.

The overall quantitative difference in views of respondents about 
qualitative change in vegetation is attributable to proportion of existing 
vegetative cover, urban planning and governance paradigm. The 
plausible explanation for this difference is that the local administration 
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in Rawalpindi is under-performing due to poor and/or compromised 
urban planning and lack of coherence among different institutions 
responsible for managing scarce and sparse eco-capital [1]. Contrary 
to this; in the planned city of Islamabad, established civic organization 
Capital Development Authority (CDA), is more organized and 
resourceful to cope with the challenge of urban ecological sustainability.

Conclusion
The present study successfully evaluated the perception of 

population living in contrasting ecological conditions such as planned 
and semi-planned urban areas of Islamabad and Rawalpindi. The study 
concluded that human perception about natural environment is highly 
influenced by contextual settings in planned and semi planned urban 
areas. The perception of respondents about eco-capital in urban centers 
of Islamabad and Rawalpindi was found significantly different. The 
outcomes of the study emphasize the fact that urban planning plays a 
significant role in shaping our understanding regarding the importance 
of urban vegetative cover. Furthermore, the study implies that further 
assessments concerning impacts of socio-economic determinants on 
the perception of residents about vegetative cover are also needed 
for integrated management of natural capital in the study area. The 
empirical findings of this study will support and serve as a baseline data 
for urban ecological sustainability of study area. It is also relevant as a 
guideline for similar urban settings, located in identical climatic and 
physiographic zones, for better performance of natural capital.
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