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INTRODUCTION 
The need to intebrrate nature into the design and pLmning of cities is receiving 
increasing attention o,ving to the de.sire to improve the quality of the built 
environment. Resultantly, there is multiple scholarly literaUlre on enhancing 
the relationship between the namral and the built environment d1rough green 
buildings, green infi-astructure, green cities, biophilic design and urbanism, 
among other efforts (Kelkrt, 1993; Nayak and Prajapati, 2006; Beatley and 
Newman, 2013; Nev,rman, 2014; Xue, Gou, Lau, Lau and Chung, 2019). 
The ideas conc1ined in the afore-referenced studies are put rn1der a common 
denominator of mitigating the degradation of urban ecological systems 
because of urban development and poor planning and design practices. 

There is increased enerb'Y demand in residential areas, due to rapid 
urbanisation, poor desit,>n and planning practices amid climate change and 
energy provision challenges (i;cibse, 2010; Makonese, 2018; Morrissey and 
Horne, 2011) raise questions orr what can be done to reduce energy demand 
in residential places. However, possible solutions from a scholarly perspective 
emphasise orr the integration of nature in urban design as a mechanism of 
improving the carbon sinking capacity and the aesthetics of cities and 
promoting environmental preservation and reducing energy consumption in 
buildings (Beatley and Newman, 2013; Nayak and Prajapati, 2006; Nev,rman, 
2014). "Whilst these smdie.s are important in informing practice, the.re is need 
to establish the link betv,reen naUlre. integration in residential neighbourhood 
design to save energy. That is, how can biophilic design, which integrates 
nahire. in the. built environment, be applied to reduce energy demand at 
neighbourhood scald The suidy informing this article sought to answer the 
question by exploring the relationship between the biophilic design and 
energy demand reduction in a residential neighbourhood scale focusing on 
Birchenough Bridge Growth.Point in Manicaland Province of Zimbabwe. 

The context specific namre of climate change (Project and Divi.5ion, 1992a), 
urbanisation_ and enerb'Y provi.5ion challenge.5 require that a context specific 
conceptuafuation of the biophilic concept as a measure of reducing residential 
energy demand be done. Irr this case, Birchenough Bridge, a fast-growing 
urban centre with an annual average temperature ranging between 22.5 and 
25°C and even beyond in the hot season, was considered. Continued 
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urbanisation in this area an<l similar places presenn. threats of heat island~ that 
can lead to increased energy demand for cooling. It is, therefore, important 

that a conceptuali,5ation of the potential of the biophilic concept in addressing 
thermal comfort issues without extra demand in energy requirements be done. 
Thus, this article provides a conceptualisation of this relationship with the aim 
of triggering scientific studies and review of plal1l1ing and design guides for 
residential neighbourhood planning. 

CONCEPTUAL FRAMEWORK 
The study is anchored on the Biophilie Urbani5m Concept which provides for 
close contact of people witl1 nature by bringing it closer to the city 
environments. In return, awareness of caring for nature is fostered (Beatley 
and Ne,vman, 2013). 

Biophilic urbanism acknowledges that nature in cities goes beyond public 
parks to incl11dc trees on the streets, rooftops, courtyards and hydrological 
features. Some of the key components of biophilic urbanism inch1dc providing 
a park within 100 metres of all residents, an integrated ecological network and 
green urbanism from rooftop to the city region. Biophilic cities also encourage 
provision of strips of median grass and Lmdscaping allowing residents to 
experience nature and establishment of community gardens and pion.. Some 
of the qualities of Biophilic Cities are non-physical an<l infra.~trucmral related, 
but also include recreational activities, attitudinal change and governance 
aspects. Riophilic urbanism has enhanced die adoption of a biodiversity action 
plan for a locality. 

The elements of biophilic urbanism are applied at various scales of th.e city 
including the plot level, building rooftops ~ green rooftops, rooftop gardens, 
at block scale ~ green courtyards and houses clmtered around green areas. At 
street level, it includes green streets and sidewalk gardens. At the 
neighbourhood level, it includes urban forests, ecology and neighbourhood 
parks and eom1mmity gardens med to bring nature to the neighbourhood. At 
the city-wide and regional scale urban ecological networks, community forests 
and orchards, the greening of utility corridors, transport corridors and 
regional green spaces arc major clements to be considered. 
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Beatley (2011) acknowledges that biophilic urbanism links green cities and 
green urbanism arguments to human v,:ellbeing but less v,:ith environmental 

conservation and energy l15e. Hmvever, tb.e framevmrk of design that is 
provided by the Biophilic Urbanism concept gives guidelines for the design of 
neighbourhoods, responsive to the physical wellbeing of the inhabitants -
thermal comfort (Newman, 2014; Xue ct al., 2019), environmental concerns 
of residential neighbourhoods (Beatley, 2011; Beatley and Nc'hman, 2013) 
and aesthctical aspects of residential places (Beatley, 2016). 

The ideas embodied in the 'biophilic urbanism' concept provide a guiding 
framev,:ork for int:rgrating naUU"e into the city environments at various levels 
of planning and design. This sh1dy is concerned v.:ith the guiding framework 
for neighbourhood planning and design. Hmvever, the concept does not relate 
nahll'e presence in cities to energy use, hence, the su1dy conceptualises this 
relationship to establish the extent to which nature int:rgration m 
neighbourhood planning and design can influence the enerh'Y demand for 
cooling in hot regions. Although studies have been conducted tn estibli5h the 
relationship benveen trees and energy-saving (Project and Division, 1992b; 
Series and Science, 2020), these have been at a building and plot scale and do 
not provide a h'uiding framework on how this can be done at neighbourhood 
level to reduce enerh'Y consumption in residential places. 

LITERATURE REVIEW 
This section presents d1e findin~ of literauire review on the implementation 
of biophilic urbanism in various cities across the world to reduce energy 
consumption d1rough the moderation of neighbourhood temperatures. The 
review focused on tb.e purpose and benefit:5 of biophilic urbani5m rebtive tn 

cooling energy requirements. The review also assessed comtrairm to the 
successfol implementation of biophilic urbanism initiatives and tb.e options for 
enhancing the impact of bi.ophilic projern and programmes. 

Biophilic urbanism i,5 an approach for improving tb.e outdoor life in cities by 
harmoniously blending the built cnviromnent and nature (Beatley and 
Newman, 2013; Newman, 2014). Biophilic urban pLmning is the designing 
of the cities with an aim of achieving objectives of biophilic urbanism (ibid.). 
Thus, biophilic urbani.sm consciously seeks to integrate clements of nature 
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with the built environment m a manner that creates liveable outdoor 
conditions for people, which foster good health and wellbeing at minimal 

cost. 

Previous research demonstrates that there arc several socio-economic and 
environmental benefits of biophilic cities on a micro-scale. This is supported 
bv a recent research_ that snows that there seems to be limited research on th_c 
benefits of biophilic cities on a city scale (Xue ct al., 2019), especially, outside 
America, Asia and Europe. Past studies indicate that biophilic initiatives, if 
implemented on a broader scale, can reduce energy consumption and 
dependency on fossil foels v,rhich cause pollution and its attendant problems 
(Newman, 2014; Ryan et al., 2014; Kellert and Calabrese, 2015; Xue et al., 
2019). Riophilic urbanism achieves d1is energy consumption reduction in 
buildings through insulation from tree foliage coverage (Beatley and 
Newman, 2013; Kelle.rt and Calabrese, 2015). This tree. canopy also creates 
micro-climatic conditiom which reduce temperanrres through shading and 
evapotranspiration (Beatley and Newman, 2013; Newman, 2014). For 
instance, it i,5 posntlated that the cooling effects of vegetation, if ,veil 
harnessed through greening ,can moderate the predicted rise in global 
temperanires, due to climate change (Beatley and Ne,vman, 2013). 

Furrncr, the role of biophilic urbanism in moderating temperature is 
demonstrated by the ambient conditions in Singapore and the two German 
cities of frciburg and Stuttgart (Beatley, 2011; Newman, 2014). Th_cse three 
cities have been addressing effects of urban heat islands truough_ planning 
measures linked to the biophilic urbanism principles (ibid.). Additionally, 
estimates show that the instalbtion of green rooftops reduces temperature by 
0. 5 to 2°C. Based on this evidence, it is asslUned that larger tree canopies in 
cities can significantly moderate. temperature in cities (Beatley, 201I). Thus, 
the air-conditioning effects of vegetation assist both in creating a gnod habitat 
for people and reducing energy demand for cooling in addition to other 
benefits. 

Successfol implementation. of biophilic urbanism involves several actors. The 
actors include public i.nstimtions, responsible for planning policy-formulation. 
and preparing greening plans for ti'uiding the implementation of biophilic 
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initiatives (Beatley, 20Il; Nrn:man, 2014-; Xue et al., 2019). They are also 
responsible for implementing d1e biophilic initiatives including monitoring 

and enforcement of standards (ibid.). Other imporcmt stakeholders are the 
built environment professionals who include landscape architects, architects of 
urban designs and pLumcrs who organise the use of space for grccrnng 
(Beatley and Newman, 2013; Newman, 2014; Xue ct al., 2019). 

Communities, the private sector, community-based organisations and 
educational institutions arc other stakeholders in the implementation of 
biophilic activities (Beatley, 2011; Newman, 2014; Xue et aJ., 2019). An 
analysis of research on actors in the greening of cities reveals that many 
communities, policy-makers and planners lack adequate knowledge about d1e 
role of biophilia in reducing energy cornumption d1rough the moderation of 
temperatures (et aJ.,ibid.). This problem points to the need for building 
capacity and promoting knowledge about biophilia-energy nexus among 
stakeholders. This analysis also showed that biophilie urbanism 15 a multi­
dimensional phenomenon and ir 15 importmt to adopt an inclusive approach 
in implementing it 

E..mting literature shows that several eiries worldwide are implementing 
biophilic urbanism. The biophilic initiatives are being implemented on 
property sites comprising housing where green rooftops, green gardens, 
woodlots and orchards arc established in addition to the greening of streets 
and walkways (Stewart-Pollack, 2006; BLrnc, 2008; Nev.1nan, 2014). Besides 
that, greening initiatives arc occurring at neighbourhood levels through the 
establishment of ecological and recreational parks and greening of public open 
spaces and other grey areas (Beatley and Newman, 2013; Ryan ct al., 2014; 
Newman, 2014). In addition, other initiatives are being implemented on a 
city and regional scale, through the ~-eening of highway corridors, river 
courses, schools, servih1des for utilities and establishment of community 
forests (Blanc, 2008; Beatley, 20Il; Newman, 2014-). To maximise impact in 
terms of energy-saving and thermal cooling, previous researches underline. that 
biophilic initiatives must be implemented on all the scales (Beatley and 
Nnvman, 2013, Ne,vman, 2014). For instance, Singapore has a 
comprehemive scheme of greening under it5 programme of building a 'City in 
the Garden'. In light of dus observation, it is important to have a hierarchical 



Journal of Urban Systems and 

Innovations for Resilience in Zimbabwe Vol. 2, Issue 1 (2020) 

 

46 

 

systtm of environmental plans for guiding the implemenrntion of greening 
initiatives in each city. 

There arc several strategics for greening cities with a view to moderate 
temperatures through biophilic urbanism. The greening of cities LS 

implemented through the plarrtirrg of trees in parks, street sides, premises 
along highways and river courses (Beatley, 2011; Newman, 2014; Kellen and 
Calabrese, 2015). For c-:amplc, Singapore initiated a greening programme 
along its major roads in 2001, namely the Heritage Road and Heritage Tree 
Scheme 2001, in addition to its extensive netv,rork of green streets (Newman, 
2014). Public schools have been targeted in greening activities since they have 
more space for establishing woodlots and orchard~ on their premises (Beatley, 
20Il; Newman, 2014). The Hougang Primary School in Singapore has 
embraced the biophilic initiatives and has established one of the famed green 
walls (Newman, 2014). 

Another biophilic urbanism strategy is tb.e conservation and protection of 
existing natural forests th.at is less expensive in comparison to establi5hing 
nnv furests and pl.anting trees (Beatley and Newman, 2013; Ne,vmau, 2014; 
Ryan et aL, 2014). Tbi5 approach has resulted in the establi5hment of tb.e 
famous Singapore Botanical Gardens witb. the aim of conserving ind4-,r-enous 
vegetation (Ne,vman, 2014). Besides that, literature review shows that the 
establishment of community gardens arrd promotion of urban agriculture, as 
in the cases of Chicago and Montreal, arc some of the pathways for greening 
cities (Beatley, 2011; Beatley and Newman, 2013; Newman, 2014). The 
other strategics involve the establishment of vertical gardcrrs (Blanc, 2008; 
Ne'hTI1an, 2014) through the installation of green walls of creepers that climb 
on brick and concrete ,valls and trees planted along property boundaries to 
provide shade (Sttv,rart-Pollack, 2006; Beatley and Newman, 2013) . 

A smdy on the padrnrays to biophilic urbanism has nottd that d1e adoption 
of strattgies is determined by planning regulations, the nahire of landscape 
and buildings, economic and technical considerations, project size and 
objectives and socio-cultural and ecolot,>ical conditions (Kellert and Calabrese, 
2015). It is emphasi5ed that for better impact on enerb'T consumption 
reduction and temperature regulation, biophilic strategies should be 
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implemented in an inttgrated approach where various initiatives complement 
each other (Beatley and Newman, 2013; Nev,:man, 2014) . One way of 

achieving the holistic and coordinated implemenration of biophilic urban15m is 
to develop city-wide greening plans and policies. 

A number of factors affect the implementation of biophilic urban design and 
urbanism strategics. These challenges include social and cultural, 
environmental, governance and institutional challenges (Beatley, 2011; 
Beatley and Newman, 2013; Newman, 2014; Ryan ct .11., 2014; Kcllcrt and 
Calabrese, 2015; Xue et a/., 2019). The social and cultural challenges pertain 
to lack of knowledge on the role of green cities in reducing energy 
consumption d1rough the cooling effects of shading and evapotranspiration 
(Beatley and Newman, 2013). For instance, a recent study on stakeholder 
perception on green cities, carried out in Singapore revealed that some 
communities have little understanding on biophilic urbanism aspects (Xue et 
aL, 2019). Tm5 lack of understanding partly causes wantnn destruction of 
trees and forests in cities and apathy in communities towards the support of 
biophilic design and urbani,5m efforts in some cities. 

The lack of sound legal i_n5m.1ments to ti'uide the implementation and 
enforcement of green cities initiatives is al5o another challe%o-e compromi5ing 
the impact of biophilic design and urbanism in_ influencing energy 
consumption_ in_ cities. The existence of properly codified phnning and design 
standards is necessary to support the sustained building of biophilic 
neighbourhoods and cities (American PLrnning Association, 2006; Beatley 
and Newman, 2013). Despite the importance of these instruments, previous 
studies indicate that most countries do nor have appropriate legal codes and 
this is constnining d1e building of green cicies(Beatley and Newman, 2013; 
Kellert and Calabrese, 2015). 

The lack of appropriate standard~, compounded by weak enforcement of 
regulations, is associated with slrnn developments in some countries, 
particularly in d1e Global Soud1, which makes it difficult to implement green 
city initiatives (UN-HABITAT, 2010, 2016; Mycoo, 2017). In light of this 
impediment, it is important for mmlicipalities to plan, design and develop 
guidelines that support biophilic urban15m and energy-saving models. 
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Additionally, there is also need to consider the enforcement of the new 
regulations and standards. 

The impact of green city llllttanvcs in influencing energy consumption 
reduction through cooling cities is enhanced by fuvourablc cnvironmenral 
conditions in the form of ambient temperatures and good rainfall patterns 
(Ryan ct al., 2014; Ne,vma~ 2014). For example, Singapore has been 
succcss1i1l in implcmcming biophilic initiatives, due to the tropical conditiorrs 
in the city which support the grmvth of plants (Newma~ 2014) . However, 
unfavourable environmental conditions because of climate change, particularly 
droughts, are a threat to biophilic urbanism and the building of sustainable 
cities that minimise energy consumption through greening initiatives 
(Keivani, 2010; Yigitcanlar, Kamruzzaman and Teri man, 2015). In light of 
this challenge, it is necessary to carry out risk assessment for each 
neighbourhood v,rith d1e aim of designing appropriate strattgies for 
developing resilient cities that foster green city initiatives in the face of adverse 
ecological conditions. 

An assessment of literature shows that there are potential solutions tn the 
constraints that affect the greening of cities, among other issues, aimed 
regulating e)..'treme temperatures in metropolitan environments. The success of 
the green cities' initiatives can be enhanced through dissemination of biophilic 
knowledge to communities as this has the effect of changing attitudes 
(Beatley, 2011; Newma~ 2014). This approach should encompass educating 
the communities on all the benefits of supporting greening of cities besides the 
energy consumption reduction and cooling aspects. for irrstancc, the city of 
Vitoria-Gasteiz in Spain initiated a programme to educate residents and 
school children about the importance of nauire and this included 
establishment of an Ataria Nauu-e Resource Centre, near Salburua wetlands 
(Beatley, 2011) . In addition, the State of Florida in America, v,rith the 
Backyard Wildlife Habitat Programme, administered by the Florida Wildlife 
Extension Service has also conducttd a community educational project 
biophilic urbanism (ibid.). This shows that governments and local authorities 
promote the greening of cities through collaboration with community-based 
organi.5atiorn. 
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The adoption of biophilic design and urbanism to reduce energy consumption 
in cities, among other issues, is also enhanced through influencing built 

environment professional5 and policy-makers. Past srndies sugt>rest that d1ese 
stakchoWcrs can be influenced by imparting environmental education on 
biophilic cities through various means (Beatley, 2011; Beatley and Nc,vman, 
2013; N cwman, 2014). Further, the incorporation of biophilic components in 
the curriculum of built environment degree programmes has been seen as 
important (ibid.). Besides that, Literature review shows that the 
implementation biophilic pilot projects in Chicago has fucilitatcd the buy-in of 
greening initiatives by urban managers and policy-makers in d1e city (Beatley, 
20Il). Thus, d1ere is potential in using creative solutions 1:I) gain the much 
needed official and political commitment and support in me greening of cities. 

The implementation of green cities initiatives can be promoted by adopting 
proper planning, design and building standards. Evidence from literamre 
shows d1at several American cities have introduced plam1ing and building 
codes that mandate the insc1llation of green_ features and promote biophilic 
desigm and urbauism (Beatley, 2011; Kellert and Calabrese, 2015). Further, 
the planning standards of Chicago, Baltimore and Moutreal eucourage the 
greening of all street sides and public open spaces ( Beatley, 2011). In relation 
to thi.5, other cities across the globe Like Dublin_ (Irelaud), Ham1over, Vitoria­
Gastciz, Boulder (Colorado), Singapore and Cape Town, have also prepared 
city-wide diversity greeuing plans to complement the pLuming and building 
design standards in guiding the greeuing of cities (Beatley, 2011; Newman, 
2014). Singapore is also an exemplar of how sound phnning, good 
regulations and strategics arc pre-conditions for successfiil biophilic urbanism 
(Newman, 2014). Previous research also shows that incentives and subsidies 
are necessary for promoting d1e ~·eening of cities as this has worked for 
Chicagn and Portland (Beatley, 20Il). This shows that the success of 
biophilic initiatives is dependent on a combination of sound urban planning 
and design accompanied by incentives and subsidies. 

Literature al5o suggest:5 measures for addressing the resource con5trainr.5 that 
affect the greenirlg of cities with the aim of taclding high temperatures and 
od1er issues (Burukbina, Tsarkova and Maltceva, 2020). For instance, 
municipalities are recommeuded to commit five % of their budget:5 to cover 
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biophilic related acnvmes (Beatley, 20II; Beatley and Newman, 2013; 
Newman., 2014). Besides that, local authorities are encouraged to collaborate 
with existing organisations involved in biophilic conservation activities. Past 
studies indicate that US cities and Singapore collaborate with several 
organisations that provide them with invaluable complementary support in 
their greening programmes (Beatley, 20Il; Beatley and Newman., 2013; 
N nvman, 2014). In 2012, Brisbane in Australia managed to plant two million 
trees with the support of parniers who have interest in biophilic initiatives 
( Beatley and N ev,'man, 2013). 

In addiri.on, some ciri.es have developed their resource mobilisation. capacity 
for greening programmes. This is the case with Dublin, Ireland; Boulder, 
Colorado; Singapore and Cape Tov,rn that have developed metropolitan 
diversity plans being used to harness resources for implementing greening 
projects from partners (Beatley, 2011; Beatley and Newman, 2013; 
Newman, 2014; Ryan et al., 2014). These efforts have given credence to the 
old saying that, 'resources follow plans'. Gene.rally, the.re are limited resources 
to support municipal activities, including biophilic programmes, but v.rith 
judicious planning, more resources can be unlocked from partners. 

Past studies show that ecological challenges ro biophilic activities, particularly 
the shortage of water, due to droughts, can be counteracted through the use 
of drought resistant plams (Beatley, 2011). Other municipalities have invested 
in collaborative research into sustainable urban metabolism by assessing ways 
of relying on internally gen.crated resources including recycling various types 
of wastes (Stewart-Pollack, 2006; Beatley and Newman, 2013; Newman., 
2014). These efforts have led to the use of both urban. solid waste and grey 
water to support greenspace initiatives in the face of dwindling water 
resources (ibid.). Literamre emphasises tl1at proper utilisation. of water needs 
to be accompanied by inn.ovation. in the water supply infrastructure ( Zimunya 
and Sango, forthcoming; Newman, 2014). Thi~ shows that the 
implementation of biophili.c activiri.es can. be in1proved through adaptive 
practices backed by collaborative research ,virh various imtitutions. 

ME1HODOLOGY 
The study adopted an exploratory approach, making use of desktop review 
and key infurmant interviews with purposefully selected persons in relevant 
central government departments and local autl1oriri.es. The collection of data 
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was premised on d1e relationship between narnre integration in residential 
neighbourhoods and heating and cooling energy requirements. Desktop 

review, based on the analysis of existing literature and the analysi.5 of relevant 
documents through which the design of residential neighbourhoods is 
informed and guided. Interviews with key intormants phycd a complcmcnt,uy 
role in the data collection process to ensure that the data from desk review and 
document review is reliable and valid. Thus, interviews were conducted with 
provincial offices of planning, the Ministry of Environment and the Ministry 
of Energy. While the review may not be exhaustive, it provides adequate 
information to provide insighn; and lessons the relationship between biophilia 
and heating and cooling demands. 

RESULTS 
This section i,5 presented m1der three main themes. The first theme present:5 
findings regarding the shortfulls of the residential design and legal frameworks 
in providing for adequate distribution of open spaces and tree phntings. The 
second theme focuses on the implementation of biophilic urbanism - the 
actors, institutional arrangements and challenges and opportunities. The third 
theme presents findings and discussions on the extent to which biophilic 
urbanism can lead to reduction in heating and cooling energy demands. 

Birchenough Bridge is among the fast-grmving growd1 points in the country, 
attracting people from surrounding rural places wid1 different backgrounds. 
The establishment of Rirchenough Bridge wa.~ in line wid1 the government's 
thrust of d1e growth point policy, which sought to provide services closer to 
rural areas as a way of com bating rural-urban migration and encouraging the 
growth of rnral pbces. The growth. poim:5 were to graduate into tnwns as is 
the case of Gutu among others. Like any other urban centre, Birch.enough 
Bridt,>e Growth Poinr fu[l5 under the guide of the national energy policy of 
prioritising the generation and use of renewable enerh'Y and efficiently using 
the energy. Water supply i,5 t:be respomibility of the Zimbabwe National 
Water Authority (ZINWA) and respective local planning authorities. The 
local authorities provide reticulation pipelines to individual stands. 

The Layout Design Manual and Circular 70 of 2004 guide the design of 

residential lavout plans in the studv area. Both the design manual and the 
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circular \Vere prepared by the Ministry of Local Government and Public 

Works to provide a guiding framework to gnod practice for designing 

neighbourhoods, liveable and environment'llly friendly. Concerning d1e 

provision of open spaces, the layout design manual provides for public parks 

and "open spaces". The ma1mal specifies that 1.2 hectares of land should be 

left vacant per every 1,000 people and that consideration for public parks 

placement should be guided by the difficulties for development by the site and 

being accessible to service vehicles. 

Two issues come out of thi5 specification. First, most layouts are de.5igned 

without information. of the household size. This meam that the deci5ion is on 

the size of land to allocate for public parks to meet the standard of 1.2 hectare 

per 1,000 people. Secondly, the criteria for the selection of space for public 

parks is based on economic rationality of reserving cheap land to develop 

against that land fur other purposes , other than public parks. The manual also 

recommends that 5% of the total phnning area should be devoted to open 

spaces. An analysis of this guide to public park provision indicates that 

designers can make use of peripheral spaces as public parks and open spaces. 

Whil5t thi5 provision. shows an acknmvledt,'lllen.t of the importance of public 

parks as recreational and green spaces in neighbourhoods, the emphasis on the 

economic rationale in allocating space for public parks and the less precise 

med10d of determining the size, makes this provision inadequate to meet the 

requirements for biophilic urbanism and the expected microclimatic 

m odi£.catiorrs. 

The study area has some pLmned and unphnned developments. The study 

focused on the planned areas since they provide oppornmities for biophilic 

urbanism implementation. and enforcement of the various principles of the 

concept Figure 1 is a layout diagram for the study area, that shows the 

proposed developments at neighbourhood level. The distribution of open 

spaces - as indicated on the layout plan - inclined to d1e peripheral areas of 

the layout 
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Birchenough Bridge is one of the growth points m Zimbabwe \vhose 
economic base is agriculture. The agriculmral activities are dependent on 

irrigation from water extracred from tb.e Save River. It is locared along d1e 
national highway that connects major cities in Zimbabwe, Harare, Mutare, 
Masvingo, Chipingc, Chircdzi and Chechcche (another growth point) and 
South Africa and Mozambique. A combination of the agricultural activities 
and the strategic location along the major highways makes Birchcnough 
Bridge attractive to other economic activities, particularly trade of agricultural 
products and clothing. With an increased rate of rural-urban migration, 
Birchenough Bridge Growd1 Point has seen a rise in population and 
subsequendy a demand for residential space. This makes the growd1 point an 
important development in Zimbabv,re as it contributes to the growth of the 
country economically and socially through the expansion of services. vVhilst 
the growd1 ofBirchenough Bridge has positive effects to Birchenough and the 
surrounding communities, d1e combined effect of the climatic conditions and 
tb.e microclimatic conditions created by the emerging urban environment, 
increases the eneq,,ydemands, for heating and cooling. 

Birchenough Bridge is characterised by low rainfall patterns and high annual 
average temperatures (22.5°C) which makes the area genaallyvery hot during 
tb.e greater part of the year. The combination of low rainfall and high 
tempcrat11rcs makes it difficult for trees to grow and survive. As such, the 
vegetation cover is sparse. The combined effect of sparse vegetation and built 
up area increases the reflective capacity of the areas and the surfuces to absorb 
and retain heat. This makes the area hot, making habitation in and outside the 
buildings uncomfortable. To improve thermal comfort, people use artificial 
cooling systems, such as air-conditioners and fans. This makes energy demand 
for cooling in the area higher than in od1er urban places v.rhose climatic 
conditions are not as hot as Birchenough Bridge. 

Morphologically, the built-up area is generally lmv-density development 
according to the layout plans. The strnd sizes in the area are generally medium 
and low densities (300 square metres and above) v.rith one storey buildings. 
The building designs are not mii.que tn reflect tb.e climatic conditions; tb.ey 
resemble designs in any orb.er town or city in the counn:y in terms of materials 
used for construction, ,vindow types and sizes and roof types and materials, 
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requirement for successful irnplementition of the biophilic urbanism concept 
Actors in water provision are an irnportlnt inclusion in d1e irnplemenc1tion of 
the biophilic urbanism concept. 

Planting trees in the study area influences the microclimatic conditions. As 
indicated earlier, the sparse vegetation eoverab>e has an eftect on the amount of 
solar radiation that reaches the grmmd surface, eftectively raising the 
temperatures. Biopbilic urbanism is ancl1ored on., among other practices, the 
planting of trees and grass along street, and on ploc,, among other places in 
the neighbourhood. The tree leaves provide shade, which reduce the amount 
of sobr radiation that reaches the ground as some ·will be absorbed by the 
leaves during photosynthesis and some reflected into the annosphere. This in 
turn reduces the heat n·ansmitted into the. buildin~ by 11 to 25°C (U.S. 
Environmental Protection Agency, 2008). 

The dry conditions of Birchenough Bridge contribute to the high 
temperatures. Bringing trees closer to houses, d1e microclimatic conditions 
can modify temperauires. The trees and vegetation absorb water through the 
roots and emit it through d1e leaves (transpiration). Using he.at from the air, 
trees cool the air through cvapotranspiration. Studies show that suburban 
areas with mature trees arc 2 to 3°C cooler than suburban areas. In a similar 
research, shading the building reduce the air-conditioning demand. Thus, 
Biophilic Urbanism, through greening the neighbourhood, can reduce the 
energy needed to cool buildings. 

CONCLUSION 
The study concludes that the link between biophilic urbanism and energy 
demand in residential places is not well understood. This is deduced from the 
observation that there is no provision for landscaping or greening of 
neighbourhoods in the design and legal frameworks guiding the design and 
development of residential areas. The implementation of biophilic urbanism is 
a multi-sector activity, that requires multiple. actors at all scales ranging from 
the neighbourhood to the plot and, those v,rho provide ,vater and water 
infrastructure. As such, biophilic urbanism goes beyond layout designing to 
include, but not limited to, land~caping or biodiversity planning. This will 
ere.ate conditions for the modification of the. neighbourhood microclimate. 
However, biophilic urbani5m modifies the microclimate of a neighbourhood if 
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the principles of the concept are followed. This improves d1e thermal comfort 
of residential neighbourhoods and within d1e buildin~ the.rein. 
Recommendatiom made in this article are th.at: 

The manual and circular that guides the design of residential layout 
plans shouW be reviewed if biophilic urbanism is to be adopted as a 
measure of reducing the energy demand, improving the aesthetics and 
protecting the environment in residential places. 
The manual and circular shouW dearly specify how the open spaces for 
greening shouW be distributed and treated to make sure that networks 
of green spaces arc ,veil distributed within the neighbourhood. 
Awareness should be made on d1e roles of the various stakeholders in 
greening cities and for the stake.holders tD know the importance of 
namre in residential neighbourhood~. 
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