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Abstract
Although evidence assessing the provision of urban green spaces (UGS) 
corroborates their decline, they have, however, not evaluated conformity to zoned 
UGS in physical development plans (PDPs). To fill the gap, this article examines 
conformity to zoned UGS in PDPs. It also investigates the drivers of the observed 
non-conformities. Anchored in the theory of regulatory compliance, the study was 
undertaken in Kisii Town, Kenya, as a case study of the zoned UGS in the Kisii 
Town Physical Development Plan (KTPDP). The population comprised a list of 367 
developers occupying the zoned UGS, out of which a sample of 186 was randomly 
selected. Spatial and descriptive data were respectively collected using satellite 
images and questionnaires. The analysis relied on GIS, descriptive and inferential 
statistics. Results showed that 75 hectares (ha) of zoned UGS declined by 52% 
between 2005 and 2022, resulting in a low per capita UGS of 1.95 m2 against the 
recommended 9 m2. These changes were caused by developing without permits, 
the County Government of Kisii (CGOK) granting permits to non-applicants, as 
well as approving developments without the mandatory change or extension of 
use, insufficient monitoring of developments, laxity in enforcing zoning regulations, 
and uncertainty in the engagement of registered architects during the development 
control process. Recommendations are made for a revised physical development 
plan covering the entire town to provide adequate UGS, ensuring that building plans 
are submitted by authorised professionals and regular surveillance audits to deter 
unauthorised developments. The article concludes that, in the absence of effective 
development control, UGS in Kisii Town will further decline, resulting in the residents 
not enjoying their acknowledged benefits.

Keywords: Development control, Kisii Town, Kenya, regulation compliance, physical 
development plan, urban green space, zoning

OOREENSTEMMING MET 
GESONEERDE STEDELIKE 
GROEN RUIMTES IN FISIESE 
ONTWIKKELINGSPLANNE: ‘N 
TYDRUIMTELIKE ANALISE VAN 
KISII TOWN, KENIA
Alhoewel ‘n bewyse wat die voorsiening 
van stedelike groen ruimtes (SGR) 
beoordeel, hul agteruitgang staaf, 
het hulle egter nie ooreenstemming 
met gesoneer SGR in fisiese 
ontwikkelingsplanne (FOP’s) geëvalueer 
nie. Om die gaping te vul, ondersoek 
hierdie artikel ooreenstemming met 
gesoneer SGR in FOP’s. Dit ondersoek 
ook die drywers van die waargenome 
nie-konformiteite.
Geanker in die teorie van regulatoriese 
voldoening, is die studie in Kisii Town, 
Kenia, onderneem as ‘n gevallestudie 
van die gesoneer SGR in die Kisii Town 
Physical Development Plan (KTPDP). 
Die populasie het bestaan uit ‘n lys van 
367 ontwikkelaars wat die gesoneer 
SGR beset, waaruit ‘n steekproef van 
186 lukraak gekies is. Ruimtelike en 
beskrywende data is onderskeidelik 
ingesamel met behulp van satellietbeelde 
en vraelyste. Die ontleding het op GIS, 
beskrywende en afleidingsstatistieke 
staatgemaak. Resultate het getoon 
dat 75 hektaar (ha) gesoneerde 
SGR tussen 2005 en 2022 met 52% 
afgeneem het, wat gelei het tot ‘n lae 
per capita UGS van 1,95 m2 teenoor die 
aanbevole 9 m2. Hierdie veranderinge 
is veroorsaak deur ontwikkeling 
sonder permitte, die distriksregering 
van Kisii (CGOK) wat permitte aan 
nie-aansoekers toestaan, sowel as die 
goedkeuring van ontwikkelings sonder 
die verpligte verandering of uitbreiding 
van gebruik, onvoldoende monitering 
van ontwikkelings, laksheid in die 
toepassing van soneringsregulasies, 
en onsekerheid in die betrokkenheid 
van geregistreerde argitekte tydens 
die ontwikkelingsbeheerproses. 
Aanbevelings word gemaak vir ‘n 
hersiene fisiese ontwikkelingsplan wat 
die hele dorp dek om voldoende SGR te 
voorsien, om te verseker dat bouplanne 
deur gemagtigde professionele persone 
ingedien word en gereelde toesigoudits 
om ongemagtigde ontwikkelings 
af te weer. Die artikel kom tot die 
gevolgtrekking dat, in die afwesigheid 
van effektiewe ontwikkelingsbeheer, 
SGR in Kisii Town verder sal afneem, 
wat daartoe lei dat die inwoners nie hul 
erkende voordele geniet nie.
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KANANELO EA LIBAKA TSA 
THLOLEHO LITOROPONG 
MERERONG EA NTLAFATSO: 
TLHAHLOBO EA SEBAKA SA 
TOROPO EA KISII, KENYA
Le hoja bopaki bo lekanyang phano ea 
libaka tsa tlholeho tsa litoropo (UGS) 
bo tiisa ho theoha ha boleng ba tsona, 
ha ho so be le tekolo ea kananelo ea 
li-UGS tse kahar’a merero ea ntlafatso 
(PDPs). Ho tlatsa lekhalo lena, sengoloa 
sena se hlahloba kananelo ea UGS e 
kenyelelitsoeng ka hara PDPs. E boetse 
e batlisisa se bakang ho se ananele 
kenyeletso ena. Ka ho ikamahanya le 
khopolo-taba ea kananelo ea taolo, 
boithuto bo entsoe Kisii Town, Kenya, e 
le mohlala oa UGS ka tlasa Kisii Town 
Physical Development Plan (KTPDP). 
Thuto-patlisiso e entsoe ka sampole ea 
bahlahisi ba 186 ba khethiloeng ka hara 
kakaretso ea ba 367 ba fumanoeng 
ka hara UGS. Lintlha tse bonts’ang le 
ho hlalosa sebaka sa boithuto li ile tsa 
bokelloa ka ho latellana ho sebelisoa 
litšoantšo tsa sathelaete le lethathamo 
la lipotso. Tlhahlobo e ne e itšetlehile 
ka GIS le lipalo-palo tse hlalosang 
liphetho. Liphetho li bonts’itse hore 
boleng ba lihekthere tse 75 (ha) tsa 
UGS bo theohile ka 52% lipakeng 
tsa 2005 le 2022, e leng se entseng 
hore motho ka mong a be le UGS e 
tlase ea 1.95 m2 khahlanong le 9 m2 
e khothaletsoang. Liphetoho tsena li 
bakiloe ke ho etsa ntlafatso ntle le 
tumello ea semolao, ‘Muso oa Setereke 
oa Kisii (CGOK) o fana ka litumello ho 
batho bao e seng bakopi, hammoho le 
ho amohela lintlafatso ntle le phetoho e 
tlamang kapa ho atolosoa ha ts’ebeliso, 
ho se be le tlhokomelo e lekaneng 
ea nts’etsopele, ho se phethahatse 
melaoana ea ntlafatso ea libaka, le ho 
hloka bonnete ba ho kenya letsoho 
ha litsebi tsa meralo tse ngolisitsoeng 
nakong ea ts’ebetso ea taolo ea 
nts’etsopele. Litlhahiso li etsoa bakeng 
sa moralo o fetotsoeng oa ntlafatso 
o akaretsang toropo eohle ho fana 
ka li-UGS tse lekaneng, ho netefatsa 
hore meralo ea meaho e romelloa ke 
litsebi tse lumelletsoeng le tlhahlobo ea 
khafetsa ea ho thibela nts’etsopele e sa 
lumelloeng. Sengoliloeng se phethela 
ka hore, ha ho se na taolo e sebetsang 
ea nts’etsopele, UGS Toropong ea Kisii 
e tla fokotseha le ho feta, e leng se tla 
etsa hore baahi ba se ke ba thabela 
melemo ea bona e ananeloang.

1.	 INTRODUCTION
Globally, urban planners have 
been eager to incorporate urban 
green spaces (UGS) as a solution 

towards dealing with the pressure of 
a growing population, due to rapid 
urbanisation (Okech & Nyadera, 
2022). The challenges facing UGS 
sustainability could, however, 
prevent them from providing 
essential ecosystem services to 
urban dwellers (Mwangi, 2019: 1). A 
closer examination of Kenya reveals 
that Eldoret municipality had a 26% 
UGS coverage rate, resulting in a 
per-person area of 2.5 m2, which was 
less than the 9 m2 recommended 
by the World Health Organization 
(WHO) (Goro & Mwasi, 2017: 12). 
In Kisumu city, Owino, Hayombe & 
Agong’ (2017: 10) showed that the 
areas covered by UGS declined by 
19.9% between 2005 and 2014, 
leading to a decrease in carbon 
sink and an increase in carbon 
footprint, thus affecting ecotourism 
owing to low environmental quality. 
In Nairobi, the capital city, Makworo 
and Mireri (2011: 1108) found that 
public UGS were prone to congestion 
and deterioration because of the 
city’s rapid urbanisation, poor 
management, and illegal alienation 
of public land. These problems 
continue, even though the 1948 
master plan recommended adequate 
UGS in residential neighbourhoods.

The situation is not different in Kisii 
Town, where the zoned UGS in the 
approved 1972 Kisii Town Physical 
Development Plan (KTPDP) has 
progressively witnessed a decline, 
due to insufficient development 
control by the County Government 
of Kisii (CGOK). However, 
numerous initiatives to review the 
plan have been made, including 
recommendations to give adequate 
UGS. The first attempt was made 
in 2009, when the defunct Kisii 
Municipal Council (KMC) and 
UN-Habitat drafted the Kisii Strategic 
Urban Development Plan (KSUDP), 
which covered the twenty years from 
2009 to 2029 (UN-Habitat, 2019: 
4). Despite the effort, the plan failed 
in providing a solution that could 
address the problem of UGS and 
development control. It was also not 
implemented. The second attempt 
was made in 2013, as part of the first 
Kisii County Integrated Development 
Plan (KCIDP) (2013-2017), when 

an Integrated Strategic Urban 
Development Plan (ISUDP), with 
zoning districts that included UGS, 
was prepared (CGOK, 2013: 2010). 
However, hardly any attention was 
paid to the ISUDP, as it was relegated 
as an annexure to the KCIDP. For 
this reason, it was not implemented. 

With this background, despite 
its flaws, the 1972 KTPDP has 
continued to be the only legal 
document used by the CGOK to 
carry out development control. The 
plan is, therefore, used in ensuring 
that zoned UGS are conserved. 
Using a conformance-based method, 
this article determines whether the 
resulting land-use development 
patterns were aligned to the zoned 
UGS provided in the KTPDP. 
From a broader physical planning 
perspective, it is projected that an 
upsurge in the town’s population is 
bound to hasten land-use change. If 
this occurs with no comprehensive 
physical planning and development 
control, nonconformity to the zoned 
UGS is bound to escalate at the 
expense of sustainable development. 
In the context of this article, the 
concept ‘PDP’ is operationalised to 
mean a policy document prepared 
by a planning authority to provide 
the legal basis for promoting 
an orderly spatial location of 
different competing land uses (The 
Republic of Kenya, 2007: 43).

Although the CGOK has a PDP with 
zoned UGS, no prior attempts have 
been made to empirically evaluate 
whether they are sustainably 
conserved. The problem continues 
notwithstanding section 53(f) of the 
Physical and Land Use Planning 
Act (PLUPA), 2019, which grants 
the CGOK the powers to maintain 
the land planned for UGS as per the 
approved PDP. In addition, there 
is a dearth of empirical evidence 
regarding the causes of their loss. 
Furthermore, the vast majority of 
studies only focus on the general and 
naturally occurring UGS that are not 
given legal status in the approved 
PDP through zoning. The current 
study fills this gap, by evaluating 
the extent to which the use of 
legally zoned UGS in PDPs is being 



64

Omollo 2023 Town and Regional Planning (82):62-80

regulated and adhered to through the 
use of zoning as a physical planning 
and development control instrument. 
This is necessary because UGS are 
important for sustainable urbanism. 
It was undertaken in Kisii Town, 
Kenya, between January 2022 and 
May 2022, as a case study with an 
in-depth spatiotemporal conformity 
analysis of the zoned UGS in the 
1972 KTPDP. It also investigated the 
drivers of nonconformity to the zoned 
UGS in this PDP. The espoused 
research strategy that involved 
spatiotemporal analysis may benefit 
professional physical planners, 
policymakers, and the broader 
international academic community 
on how conformity to zoned UGS 
in PDPs may be appraised. 

2.	 LITERATURE REVIEW 
To understand conformity to zoned 
UGS in physical development plans, 
it is important to introduce the 
concepts and theoretical framework 
used in this article. These include 
physical planning, zoning, and 
the concept of UGS. The article 
further explores the previous 
attempts toward determining the 
extent of conformity to zoned UGS 
in PDPs through the application 
of geospatial approaches. 

2.1	 Physical planning and 
zoning

In its broadest definition, physical 
planning refers to a collection of 
policies intended to enhance the 
spatial, social, and economic welfare 
of a location and its inhabitants 
(Owei, Obina & Precious, 2010: 
1-2). It entails planning that makes 
certain that people can profit from the 
highest level of resource efficiency, 
the functionality of places, and visual 
quality (Olujimi, 1993: 115-116). 
Therefore, achieving social and 
economic development in a way that 
is systematic, coordinated, efficient, 
and environmentally sound is the 
overall objective of physical planning 
(The Republic of Uganda, 2011: 
2). The primary concerns are the 
orderliness and aesthetics of space, 
the effectiveness of operations in 
the social, economic, and other 
spheres, and most importantly, 

the well-being of urban residents 
(Aribigbola, 2008: 1-2). Therefore, 
physical planning administration is 
viewed as a branch of public policy 
encompassing various disciplines 
that aim to regulate land use ethically 
and effectively, thereby preventing 
land-use conflict (Owolabi, 2019: 1). 
It consists of a series of procedures 
for deciding which options to consider 
and choosing future courses of 
action that are in the interests of the 
public (Ekong, 2021: 1). As a result, 
physical planning is primarily a state 
function. Its goal is to influence 
how human activities are organised 
spatially and, in doing so, protect the 
environment from demands that may 
come from various competing groups. 
In addition, it coordinates sectors 
whose land-use policies may have an 
impact on the environment (Yoshida 
et al., 2020: 200; Omollo, 2022: 
187). Accordingly, physical planning 
is, therefore, an essential service 
that all responsible governments 
ought to provide to their citizens 
(Olujimi, 1993: 115). The insight 
makes it clear that the main goal 
of physical planning is to achieve 
sustainable land-use development.

To ensure that PDPs are 
implemented, the vast majority of 
countries have legislated zoning, 
that is, the division of an urban area 
into distinct districts and subsequent 
prescription and enforcement in 
each district of a set of regulations 
(Omollo, 2018: 332; Fischel, 2000: 
403). This guarantees adherence to 
the suggested standards for planning, 
a tactic for encouraging certainty and 
predictability in physical planning 
(Otubu, 2012: 36). Zoning also 
outlines the objectives of physical 
development planning, which 
focuses on promoting an orderly 
spatial development, therefore, 
eliminating possible conflicts between 
incompatible land uses (Rothwell 
& Massey, 2009: 780), as well as 
preserving and providing for UGS 
amenities (The Republic of Kenya, 
2007: 76). The idea behind this 
argument is that specific areas 
should be designated for urban 
functions, in order to increase 
efficiency and reduce externalities 
brought on by incompatible land 
uses. For this reason, it is also 

applied to deter new developments 
from intruding into the present land 
use, thus preserving the character 
of the existing neighbourhoods 
(Serkin, 2020: 749). The output of 
zoning is a zoning plan that indicates 
how the land-use categories in 
the proposed PDP are relating to 
the districts on the zoning map. A 
typical zoning plan has two parts: 
a map and a text. While the map 
shows how an urban area has been 
partitioned into different districts, 
a text describes the zoning rules 
that apply to each district (Brown, 
Sanders & Reed, 2018: 64). Zoning 
districts may include administrative, 
residential, commercial, industrial, 
transportation, educational, public 
green spaces, and agricultural 
uses (Omollo, 2018: 335). The 
current study, however, only focuses 
on UGS that were purposefully 
zoned out in the approved PDP.

2.2	 The concept of UGS 
The term ‘UGS’ lacks a common 
conceptual definition (WHO, 2016: 
3). Scholars and practitioners are, 
therefore, restricted to definitions that 
address their research interests. For 
instance, natural and semi-natural 
areas that provide ecosystem 
services in urban areas (Odindi 
& Mhangara, 2012: 653); green 
spaces such as farmland, forest 
and grassland in built-up areas (Xu 
et al., 2011: 13); areas identified as 
golf courses, roof gardens, urban 
agriculture, vegetated wasteland, 
or where trees are growing (WHO, 
2016: 2), as well as vegetation, 
parks, sporting fields, playgrounds, 
riparian areas, nature trails, and 
trees planted along the streets (Yiyi 
et al., 2021: 391; Hernandez, Karina 
& Patricia, 2018: 24; Lil & Pussella, 
2017: 11; Jim & Chen, 2003: 1; 
Sudipto, Jason & Catherine, 2012: 
352; Qureshi, Syed & Breuste, 2010: 
32). Arabi, Hatami and Jadidoleslami 
(2014: 56) thus proposed four 
classes of UGS: public green spaces/
parks; semi-public green spaces 
such as those in hospitals; private 
green spaces found in residential 
areas, and street green spaces 
along roads. In this article, ‘UGS’ 
is operationalised to mean a green 
space zoned in a PDP for the 
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development and maintenance of 
parks, riparian reserves, stadiums, 
and golf courses as public spaces. 
The scope also covers urban 
agriculture, which the KTPDP 
considered compatible with UGS. 

Some of the benefits they offer to 
urban residents include reducing 
the effects of urban heat islands; 
mitigating global warming and soil 
erosion (Yulin et al., 2022: 1; Xiao et 
al., 2018: 428; Kaplan, 2018: 105), 
and regulating urban microclimate 
through the cooling effect (Yan, Jia 
& Zhao 2021: 2; Grilo et al., 2020: 
1). Further, given that present-day 
urbanism is linked to trauma, deficient 
physical exercise, and exposure 
to human-caused environmental 
calamities, UGS can promote 
physical health (Callaghan et al., 
2020: 179; Southon et al., 2018: 
2), and are therefore considered to 
be the “lungs of the city” (Julfikar, 
Mohidur & Iqbal, 2022: 1). They can 
also reduce morbidity and mortality, 
by limiting exposure to extreme 
heat, noise, and air pollutants 
(Kiplagat et al., 2022: 9; Krzyżaniak 
et al., 2015: 65; Schipperijn et al., 
2013: 110). For example, parks and 
forests are known to reduce stress 
(Hedblom, Gunnarsson & Iravani, 
2019: 1), thus allowing emotional 
restoration and healing (Putra et al., 
2021: 1; Astell-Burt & Feng, 2019: 
1), because they inspire physical 
activities, quality of life, and good 
health among the urban populace 
(Camară, 2021: 282; Petersen et 
al., 2018: 158; Akpinar & Cankurt, 
2016: 1091). UGS also encourage 
social interactions (Wan, Shen & 
Choi, 2021: 1; Sugiyama et al., 2018: 
12); this may reduce seclusion, by 
generating and maintaining social 
capital that is hypothesised to 
improve personal well-being, mainly 
for the elderly (Julfikar et al., 2022: 
1; Jennings & Bamkole, 2019: 2; 
Lee, Jordan & Horsley, 2015: 131). 

2.3	 The conservation status of 
UGS

Literature provides insight into the 
status of UGS from an international 
and regional perspective. Yiyi et al. 
(2021: 391), who recently quantified 
the spatial patterns of UGS as well 

as the degree to which they were 
used in 366 cities on the Chinese 
mainland, can be used as a starting 
point. According to their findings, 
94% of the UGS, mainly in the 
north-west, were either underutilised 
or neglected. In south-western and 
north-western China, as opposed to 
eastern China, there was a significant 
difference in the use of UGS 
between peri-urban green spaces 
and intra-urban green spaces. In a 
related study, Lin, Meyers & Barnett 
(2015: 952) observed the use of 
UGS in residential areas in Sydney, 
Australia. Research findings found 
an association between UGS and 
dwelling density, that is, increased 
densities resulting in a comparable 
decrease in UGS. In addition, 
while economically prosperous 
suburbs had more private UGS, 
their public UGS was insufficient. 

In Poland, Krzyaniak et al. (2015) 
used linear regression to statistically 
model the use of UGS in Szczecin, 
Wroclaw, and Poznan, from 1996 
to 2013. Results showed that, in 
Poznań, more trees had been 
removed than planted. In Wrocław, 
although a few trees were planted, 
the ones removed were constant. 
Much of the decline was occurring 
in recreational parks and streets. 
They suggested that more public 
UGS be provided to enhance the 
environmental sustainability of 
cities that are currently dominated 
by built-up land. Wüstemann, 
Kalisch & Kolbe (2017: 124) also 
explored the potential of statistical 
techniques (the Gini coefficient) in 
examining the status of UGS within 
the selected cities in Germany. 
Initial research findings indicated 
that socio-economic factors such 
as income, education, age, and 
number of children in the households, 
had an impact on access to 
UGS. A buffer of 500 m around 
the residential neighbourhoods 
further confirmed inequality in the 
provision of UGS, as evidenced 
by 2.5 m2 per capita in the city of 
Schwerin and 36.3 m2 per capita 
in the city of Bergisch Gladbach.

Empirical evidence from previous 
research in Africa also shows that the 
provision of UGS remains a challenge 

in urban areas. For instance, 
Abebe and Megento (2017: 247) 
found that Addis Ababa, Ethiopia, 
had more than 75% of its PDP 
covered by built-up land, resulting 
in insufficient UGS. These results 
are supported by those of Girma et 
al. (2018: 138), who discovered that 
between 2003 and 2016, the built-up 
area in Sebeta Town increased by 
562.1%, while UGS decreased by 
51.8%. This was mainly caused by 
insufficient development control, lack 
of coordination among institutions, 
and limited awareness of the 
community of the accrued benefits 
of UGS. In Lagos, Nigeria, a similar 
issue recently surfaced where 
Twumasi et al. (2020: 34) observed 
a decrease in UGS as a result of 
uncontrolled agricultural activities 
and built-up land. For example, 
between 1986 and 2002, forests 
and grasslands declined by 42% 
and 44%, respectively, as opposed 
to 6% and 64% between 2002 and 
2019. The built-up land was 42% 
between 1986 to 2002, increasing 
by 33% between 2002 and 2019. 

Still in the West Africa region, a 
triangulation of GIS analysis and 
the Gini index by Nero (2017: 6993) 
showed that Kumasi City experienced 
a 40% loss in UGS between 1986 
and 2014. The trend was predicted 
to further compromise 33% of the 
city’s UGS. A similar challenge was 
observed in eThekwini Municipality in 
South Africa, where Otunga, Odindi 
and Mutanga (2014: 145) depicted 
a negative correlation between the 
loss of UGS and an increase in 
the built-up areas between 2000 
and 2006, due to a rapidly growing 
population and the government’s 
development projects that 
encroached on the UGS. A recent 
study by Munyati and Drummond 
(2020: 4) in Mafikeng also showed 
that 95.7% of public UGS were 
lost between 1992 and 2016. The 
problem was caused by the political 
changes of 1994 that came with an 
agenda of providing infrastructure 
for the people who had been 
marginalised by the colonial regime. 



66

Omollo 2023 Town and Regional Planning (82):62-80

2.4	 A geospatial approach to 
monitoring UGS

Literature has examined the status of 
UGS, using geospatial approaches, 
a departure from the previously 
reviewed studies. For instance, in 
an attempt to justify the importance 
of UGS in the promotion of public 
health, physical activities and mental 
welfare of urban residents, Atasoy 
(2018: 4) modelled the spatial 
distribution of UGS in Osmaniye 
City, Turkey. The spatiotemporal 
analysis confirmed that an increase 
in population and built-up areas 
decreased UGS, a problem predicted 
to further escalate, given that 
45% of the city was projected to 
become urbanised by 2030. Similar 
results are reported by Vîlcea and 
Șoșea (2020: 2) from Craiova City 
in Bucharest, where there were 
disparities in the accessibility of 
the public parks. Most of the new 
residential neighbourhoods had 
also limited access to small green 
spaces that could be reachable 
within walking distance. The study 
proposed establishing small UGS in 
abandoned public places. A related 
study by Mehmet (2015: 420) also 
appraised the distribution and 
adequacy of UGS in Kutahya City 
and established that rapid population 
growth rate, industrialisation, and 
construction contributed to their loss. 
The distance between the UGS and 
residential areas was also observed 
to be too far. Olad and Monavari 
(2013: 167) also demonstrated 
the utility of geospatial application 
in examining the status of UGS in 
Tabriz, Iran, for the years 1989 and 
2006. Analysis showed that only 
4% of the city was covered by UGS, 
resulting in low UGS per capita. 
These findings are consistent with 
that of Badiu et al. (2016: 53), who 
established that Romania’s average 
UGS per capita of 16.82 m2 was 
below the country’s standard of 
26 m2. Unlike in previous studies, 
where UGS have been reported to 
be inadequate, the per capita UGS 
in Bathinda City, India, was within 
the acceptable standards, although 
unevenly distributed (Singh, 2018: 2). 

2.5	 Theory of regulatory 
compliance 

Regulation is one of the statutory 
functions undertaken by the state. 
It delineates the boundary between 
the state, society, and market, 
thus demonstrating the state’s 
effort toward setting the limits of 
private activities. This article is, 
therefore, framed around the theory 
of regulatory compliance (TRC). 
According to Fiene (2016: 1), this 
theory deals with the significance 
of conforming to regulations, 
standards, or rules. TRC justifies 
why economic regulation by the 
state aims to protect and benefit 
the public at large rather than a few 
individuals (Hantke-Dumas, 2003: 
165). Thus, because the land is a 
factor of production, its use should 
be regulated by the state. One of 
the ways of achieving this is through 
physical planning and zoning which 
aims to resolve conflicts of interest 
over its use and development and, in 
so doing, promote sustainable spatial 
development (Adams, 1994: 110). 

When applied to the current study, 
TRC justifies the existence of a PDP 
in Kisii Town, Kenya, whose zoning 
districts serve as a framework for 
enforcing development control. 
The theory thus offers a practical 

understanding of why it is important 
to preserve the zoned UGS, by 
using zoning as a tool to enforce 
the relevant planning regulations. At 
this point, the question arises as to 
whether the zoned UGS in this PDP 
conform to the original plan of 1972.

3.	 CASE STUDY AREA

3.1	 Background to Kisii Town
Kisii Town is located in the 
southwestern region of Kenya, 
within the UTM Zone 36, 699265.37 
mE and 9925518.26 mS, rising 
1600-1700 m above sea level. 
Serving as the headquarters for 
Kisii county, the town is roughly 
120 km from the shorelines of Lake 
Victoria, the world’s second-largest 
freshwater lake, 313 km west of 
Nairobi, the capital city of Kenya 
(Figure 1), and 165 km from the 
famous Masai Mara Game Reserve 
(Omollo, 2022: 187). The town has 
a picturesque hilly landscape that 
comprises several gorges, ridges, 
and permanent rivers. It had a 
population of 112 417 in 2019 which 
is projected to be 250 000 by 2022. 

With a population density of 5 058 
persons per km2, the town rates as 
the third most densely populated 
urban centre in Kenya (Omollo, 

Figure 1:	 Location of the study area in Kisii Town, Kenya and Africa
Source:	 Map drawn by the author, 2022
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2022: 188). Kisii Town experiences 
a highland equatorial climate, with a 
bimodal rainfall pattern which gives 
an annual average of 1 500 mm. 
While long rains occur between 
March and June, short rains are 
mostly experienced from September 
to November. July and January 
are, however, ordinarily dry. The 
maximum and minimum temperatures 
are correspondingly 21°C to 30°C 
and 15°C to 20°C (Nyang’au et al., 
2021: 3). Such favourable climatic 
conditions present an opportunity 
for establishing and maintaining 
adequate UGS in the town. Although 
Kisii Town spatially covers 34 km2, 
only 4.35 km2 (12.79%) is planned 
(see Figure 1). This is the area 
covered by the 1972 KTPDP.

3.2	 Rationale for selecting the 
case study

Kisii Town makes an ideal case 
study for two reasons. First, since 
it has an approved PDP with 
zoned UGS, the current study was 
motivated to investigate whether 
the CGOK was effectively using 
development control instruments 
in ensuring that the zones are 
conserved. This is due to the fact 
that the CGOK has a Municipal 
Board and a well-established 
Directorate of Physical Planning and 
Development. The main issue is 
whether having these institutions and 
the accompanying laws has made 
it easier to preserve zoned UGS.

Secondly, it is worth noting that, 
although Kisii Town is rated as 
Kenya’s 24th largest urban area in 
terms of population, its intercensal 
growth rate of 87% (1999-2019) 
surpasses that of the top three 
largest cities in Kenya, including 
Nairobi (41%), Mombasa (33%), 
and Kisumu (57%). The growth 
rate is bound to escalate with the 
proposed expansion of the town’s 
boundary in conformity with the 
recently acquired municipal status. 
In the absence of adequate physical 
planning interventions, a high 
population increase will likely create 
more demand for additional land in 
support of development. However, 
given that the zoned UGS are not 

protected, they will prospectively 
attract the attention of developers 
who might be perceiving them as idle 
public land. From this perspective, 
the town was selected as a case 
study to explore the balance between 
the observed population growth rate 
and the conservation of zoned UGS.

4.	 METHODOLOGY

4.1	 Research strategy
This article sought to determine 
conformity to the zoned UGS in 
the approved KTPDP. It thereafter 
investigated the drivers of such 
non-conformity. To achieve these two 
objectives, a case study research 
approach (Heale and Alison, 
2018: 7) with a mixed research 
design (Dawadi, Shrestha and Giri, 
2021), where both quantitative and 
qualitative data were collected, was 
adopted. Quantitative/numerical 
data (in hectares) on land use and 
land cover (LULC) were measured 
and computed from satellite images 
to describe and explain the extent 
of conformity to the zoned UGS in 
the KTPDP. Qualitative data was 
collected through inspecting the 
Building Plans Register that was 
retained by the Department of 
Physical Planning and questionnaires 
designed with nominal/categorical 
variables that were used to explore 
why the developers did not conform 
to the zoned UGS. A concurrent 
triangulation of qualitative and 
quantitative data provided a 
prospect for corroborating if there 
was a link between conformity to 
the zoned UGS and the drivers 
of LULC in the study area.

4.2	 Population and sampling 
The population comprised 367 
developers whose buildings were 
located within the zoned UGS of the 
KTPDP. Using Google Earth (GE) 
satellite image dated February 2022, 
these buildings were first spatially 
identified, then georeferenced and 
digitised. A sample size of 186 
developments was then determined, 
using the table provided by Krejcie 
and Morgan (1970: 1). This table 
indicates that a sample size of 186 

should be used when the population 
size is between 360 and 380. The 
samples were then randomly picked, 
using a random number table that 
was generated, using Microsoft 
Excel software, to ensure that each 
developer had the same likelihood of 
being selected (Thompson, 2012: 11).

4.3	 Data collection
GE satellite images give free high 
spatial resolution satellite images 
capable of being used in the mapping 
of LULC change in urban areas 
(Bao & Duong, 2018: 75; Malarvizhi 
et al., 2016: 1836). To explore 
their utility in the current study, GE 
images for 2005, 2011, and 2022 
were used, between January 2022 
and May 2022, to examine if the 
zoned UGS in the approved KTPDP 
were being conformed to by the 
resulting LULC patterns. Regarding 
the drivers of nonconformity to 
the zoned UGS, a closed-ended 
questionnaire was used in gathering 
qualitative data in April and May 
2022. The scale of measurement 
was categorical/nominal, with the 
questionnaire having five key variable 
questions framed in the form of a 
‘yes’ or ‘no’ response, including: 

a.	 Do you own the land where your 
building is located?

b.	 Did you apply for a development 
permit? 

c.	 Did you obtain a development 
permit? 

d.	 Did you engage a registered 
professional (architect) in your 
building design? 

e.	 Was your building inspected 
during construction?

Content analysis was used to 
determine whether the sampled 
buildings had the CGOK’s approval 
and whether registered architects 
had prepared them. This query was 
validated by inspecting the Building 
Plans Register that was available 
at the Department of Physical 
Planning. To achieve this, land/
plot numbers that were recorded as 
one of the background information 
in the developers’ questionnaires 
were searched from the register. The 
register was further inspected to find 
out whether the CGOK had approved 
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a change of use or extension of use 
from the zones reserved for UGS.

4.4	 Data analysis
To determine the extent of conformity 
to the zoned UGS, there was a need 
to first develop LULC classification 
criteria that would provide a basis 
for a systematic spatiotemporal 
analysis. Since the literature search 
revealed a lack of unanimity on 
a standard criterion, the current 
study, with modifications, adopted 
the proposed classification system 
recommended by Anderson et 
al. (1976: 10-22). This led to four 
categories of LULC (see Table 1).

Grassland/cultivated land was 
grouped under a common LULC, 
owing to their spectral similarity, an 
approach corroborated by Contesse, 
van Vliet and Lenhart, (2017: 1) 
who confirmed a complementarity 
between urban agriculture and 
UGS in Santiago, Chile. Further to 
this, the KTPDP permitted urban 
agriculture within the UGS, due to 
their compatibility. Areas covered by 
built-up land and transitional areas 
were considered not compatible 
with the zoned UGS that included 
riparian reserves, parks, stadiums, 
and golf courses. This provided 
the basis for quantifying conformity 
for 2005, 2011, and 2022. In this 
case, their areas (ha) were added, 
and the total was deducted from 
the original area (75 ha) that was 
covered by the zoned UGS in the 
KTPDP. The result showed the 
amount of UGS that had been lost, 
consequently depicting the extent 
of nonconformity. The computed 
results were further validated through 
spatiotemporal analyses covering 
2005, 2011, and 2022. Having 
determined the LULC classification 

criteria, each of the three GE 
images was separately copied and 
assigned 20 common ground control 
points for georeferencing. The 
placemarks contained data on the 
UTM coordinates. To ensure that the 
original high-quality resolution of the 
images was preserved, the files were 
saved in Tag Image File (TIF) format. 
Data mining and spatial analysis 
were then undertaken as follows:

a.	 Scanning and georeferencing 
the KTPDP, by assigning 150 
control points that were related 
to the GE images, followed by 
transformation and vectorisation 
of the transformed raster data 
into 10 zoning districts of the 
plan.

b.	 Adding the three images 
(for 2005, 2011, and 2022) 
to ArcMap and thereafter 
georeferencing them, using 
ground control points (x, y 
coordinates/eastings and 
northings) that were earlier 
extracted from GEE as 
placemarks. The polynomial 
transformation was then done to 
have a georeferenced image. 

c.	 Clipping from the vectorised 
KTPDP the polygons that were 
zoned as UGS.

d.	 Using the above clipped UGS 
polygon as a mask layer to 
further extract the raster data for 
2005, 2014, and 2022.

e.	 Running the ISO cluster 
unsupervised classification for 
each extracted image. 

f.	 Determining and executing 
the appropriate land-use 
classification model. 

g.	 Making LULC maps/layouts for 
the years 2005, 2011, and 2022.

h.	 Undertaking an accuracy 
assessment of 2005, 2011, and 
2022 LULC classifications, using 
corresponding GE images. 

i.	 Calculating LULC change for 
2005-2011, 2011-2014, and 
2014-2022. This also involved 
converting into hectares (ha) the 
area covered by each land-use 
class, using cell size 2.7 m by 
2.7 m. The step also involved 
computing the amount of UGS 
that remained after intrusion by 
the incompatible LULC, namely, 
the built-up land and transitional 
land.

Through SPSS software, data 
collected from developers were 
analysed, using descriptive 
statistics that also included the 
chi-square test of independence 
(χ2) and Spearman correlation (ρ), 
because all variable questions were 
categorical (yes/no). As endorsed 
by Ugoni and Walker (2005: 1), 
the chi-square test and Spearman 
correlation are suitable when there 
is a need to test the association 
between two categorical variables.

4.5	 Tests for reliability, validity, 
and normality

The reliability of the questionnaire 
was assured through a pilot study 
undertaken along River Riana, 
which traverses Kisii Town but does 
not fall within the KTPDP. To attain 
this, the GE satellite image of 2022 
was used to delineate a 30-m wide, 
and one km-long riparian reserve 
of the river (one of the UGS), 
followed by the digitisation of 126 
buildings falling within the zone. 
The width of the buffer was guided 
by the Environmental Management 
and Coordination (Water Quality) 
Regulations, 2006 (The Republic of 
Kenya, 2006: 5), which prescribe a 
30 m riparian reserve. As suggested 
by Connelly (2008: 411), 10% (19) 
of the main sample size (186) 
was then used for the pilot survey. 
The reliability of the questionnaire 
was then determined through the 
test-retest process. This method 
measures the consistency of results 
when the same test is repeated 
on the same sample at a different 
point in time (Vilagut, 2014: 3). To 
conform to this criterion, a test-retest 
with a two-week lapse was used 
in determining the reliability of the 
developers’ questionnaire. Analysis 
was afterwards undertaken, using 
Pearson’s bivariate correlation 

Table 1:	 Criteria for LULC classification for spatiotemporal data
LULC Description

Trees Closely growing trees forming canopies. Also, encompass trees planted along with the 
riparian reserves

Transitional areas Naturally bare land or land whose surface occasionally becomes bare owing to a 
temporary suspension or cessation of the original use

Grassland/ 
Cultivated land

Land used for cultivating crops on a small scale. Also, areas are covered by naturally 
occurring short grasses or bushes. 

Built-up land
Areas experiencing intensive use where much of the land is covered by built-up 
structures such as roads, residential, commercial, industrial, and mixed urban 
developments.

Source:	 Adopted with modification from Anderson et al., 1976: 10-22
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to explore the strength of the 
association between the two tests. 
The desirable p-value was less than 
0.05. According to Cicchetti (1994: 
2), while a correlation of 0.4-0.59 
is fairer, 0.60-0.74 is better, and 
more than 0.75 is rated excellent. 
External validity was guaranteed, 
by safeguarding that only the 
developments that were within the 
zoned UGS be included in the study. 
This gave confidence that the study 
findings could be generalised to other 
urban areas with similar problems 
in the conservation of UGS within 
approved PDPs. Lastly, the Shapiro-
Wilk Test was used to determine 
whether the sample data came from 
a normally distributed population.

reliable and, therefore, capable of 
yielding consistent results over time.

The Shapiro-Wilk Test for Normality 
(Table 3) shows a p-value greater 
than 0.05. This indicates that the 
data was suitable for further analysis, 
in addition to assuring that it could 
be used later in drawing a logical 
conclusion from the study that the 
zoned UGS in the KTPD has been 
declining since 2005, despite the 
legal framework allowing the CGOK 
to carry out development control.

5.2	 Zoning districts in the 
KTPDP – An overview

The approved 1972 KTPDP is based 
on Euclidean Zoning (named after 
a Euclid city in Ohio, USA), also 
known as ‘building block zoning’, that 
segregates land uses into distinct 
spatial districts that indicate the 
permitted developments in each 
district. The emphasis of Euclidean 
Zoning is mainly on promoting spatial 
orderly development, preventing 
overcrowding, and segregating land 
uses that are deemed incompatible 
(Komarov et al., 2019; Brown 
et al., 2018: 64). The 10 zoning 
districts in the PDP (see Figure 2) 
are, therefore, used as a tool for 
administering development control 
in Kisii Town with an objective to:

a.	 Clearly outline the permitted 
land-use activities. 

b.	 Describe the criteria considered 
in the case of a change of 
use, an extension of use or 
land subdivision, or a general 
classification of land use in the 
PDP.

c.	 Provide a basis for determining 
the institutional structure and the 
process that should be followed 
in receiving and approving 
development permits. 

d.	 Provide a guide for developers 
and professionals in the 
built environment, for 
example, physical planners, 
land surveyors, engineers, 
quantity surveyors, 
environmental assessors/
auditors and architects, on the 
complementary roles they ought 
to play in promoting sustainable 
spatial development. This also 
includes advising their clients on 
the requirements of the zoning 
regulations.

5.	 RESULTS AND 
DISCUSSION

5.1	 Response rate, test for 
reliability and normality

From the sampled population of 
186 developers, 175 administered 
questionnaires were successfully 
collected, thus a response rate of 
94%, exceeding the 60% threshold 
recommended by Fincham (2008: 
1). This confirmed that the research 
findings could be generalised to 
the study population, thus reducing 
the risk of biased response. As 
presented in Table 2, a Pearson 
Correlation of .821 similarly gives 
credibility that the questionnaire was 

Figure 2:	 Approved zoning districts in the 1972 KTPDP
Source:	 Ministry of Lands and Settlement (1972: 1)

Table 2:	 Outcome of reliability test
Test 1 Test 2

Test 1
Pearson Correlation 1 .821**

Sig. (2-tailed) .000
N 30 30

Test 2
Pearson Correlation .821** 1
Sig. (2-tailed) .000
N 30 30

**. Correlation is significant at the 0.01 level (2-tailed).

Source:	 Field survey data, 2022

Table 3:	 Outcome of the normality test

The variable used
Shapiro-Wilk

Statistic df Sig.
Obtaining development permit .562 175 .061

Source:	Field survey data, 2022
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The PDP covered 4.35 km2. An 
exceptional trait of the plan was 
zoned UGS modelled to form an 
enclosure around the town centre 
(Figure 2). As noted from the 
literature search, UGS benefits 
the urban environment through 
its ability to control urban heat 
islands, providing carbon sinks, 
and lessening the effects of 
stormwater. They also afford health 
benefits to urban dwellers through 
the provision of spaces that can 
be used for physical activities, 
thus allowing mental rejuvenation 
to occur. Figure 3 presents the 
proportional coverage of UGS in the 
KTPDP as likened to other zones.

The PDP reserved 17% (75 ha) 
of land for UGS. These included 
riparian reserves, public parks, 
the Gusii Stadium, and the Kisii 
Golf Course. Other allocations 
were transportation (17%, 75 ha), 
residential (20%, 88 ha), public 
purpose (16%, 68 ha), commercial 
(4%, 15 ha), agricultural (3%, 14 ha), 
undeveloped land (3%, 13 ha), 
industry (2%, 9 ha), and public utility 
(1%, 4 ha). As noted earlier, the 
plan supported urban agriculture 
within the zoned UGS, owing to 
their compatibility. After introducing 
the zoning districts, the following 
subsections assess how much the 
resulting LULC has been gradually 
conforming to the 75 ha of land 
(17%) zoned as UGS in the KTPDP.

5.2.1	 Zoned UGS conformity 
assessment, 2005

The extent of conformity began 
by examining the status of LULC 
in 2005, the preliminary year 
for spatiotemporal analysis. 
The outcome showed that, 
during this time, 14 299, 32 196, 
41 757, and 16 802 pixels were 
classified as trees, transitional 
areas, grassland/cultivated land, 
and built-up land, respectively. 
These were further translated into 
percentages and hectares for ease 
of interpretation (see Table 4).

Grassland/Cultivated land reported 
the highest coverage of 40%, 
followed by transitional land (31%), 
built-up land (16%), and trees 
(10%). The only LULC deemed 
compatible with the zoned UGS 

were trees and grassland/cultivated 
land. Table 2 further confirms that, 
by 2005, the built-up land and 
transitional areas had encroached 
on 35 ha (or 47% of the total area) 
of the zoned UGS in the KTPDP, 
reducing its spatial coverage to 

40 ha. The status of LULC is further 
depicted spatially in Figure 4.

Accuracy assessment is essential 
in remote sensing because spatial 
analysis with data of hardly any 
accuracy may result in information 
having low reliability (Huang et 

Figure 4:	 UGS spatial conformity assessment, 2005
Source:	 Map drawn by the author, 2022
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Figure. 2: Approved zoning districts in the 1972 KTPDP 
Source: Ministry of Lands and Settlement (1972: 1) 
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Figure 3: Proportional land-use allocation in the KTPDP 
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Figure 3:	 Proportional land-use allocation in the KTPDP

Table 4:	 Proportional LULC in 2005
LULC Map pixels Hectares Percentage (%)

Trees 14 299 10 13
Transitional areas 32 196 23 31
Grassland/Cultivated land 41 757 30 40
Built-up land 16 802 12 16
Total 105 054 75 100

Source:	 Field survey data, 2022
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al., 2017: 3). Table 5 presents the 
results of the accuracy assessment 
for the 2005 LULC classification.

User accuracy shows the likelihood 
that a value, projected to belong to a 
given class, is part of that class. It is 
based on the number of values that 
have been correctly predicted to the 
sum of values that were projected 
to belong to a class. In this way, it 
calculates the error of commission, 
by indicating the level to which the 

image classified truthfully embodies 
the reality on the ground. Results 
in Table 5 show that tree coverage 
reported the highest user accuracy 
of 93% (with a commission error of 
7%). Built-up areas, on the other 
hand, had the lowest user accuracy 
of 69%, thus a commission error of 
31%. This was mainly occasioned by 
four pixels of grass/cultivated land 
and one pixel of transitional areas 
that were erroneously classified as 
built-up areas owing to a similarity 

in spectral reflectance. The overall 
accuracy for the 2005 classification 
was 81%. A Kappa coefficient 
of 0.736 further validated the 
classification accuracy. As Figure 3 
shows, in 2005, much of the built-up 
land on the UGS was located at the 
lower part of the KTPDP (Daraja 
Mbili), Nyakongo Junction and the 
town centre, where roughly 1.5 
ha of land had been set aside. 

5.2.2	 Zoned UGS conformity 
assessment, 2011

A further spatial analysis was 
undertaken in 2011 to progressively 
determine the extent to which the 
ensuing land-use development 
patterns were conforming to the 
zoned UGS in the plan. Results 
demonstrated that transitional 
areas recorded the highest 
proportionate coverage of 41% 
(15 ha), followed by grassland/
cultivated areas at 29% (22 ha), 
and built-up-land, at 9% (7 ha) (see 
Figure 5). These results prompted 
a further comparative analysis 
to account for LULC between 
2005 and 2011 (see Table 6).

Results in Table 6 confirm that the 
highest gainers of the 2011 LULC 
were transitional areas and trees, 
whose spatial coverage within the 
UGS increased by 34% and 50%, 
respectively. On the other hand, 
the grassland/cultivated land and 
built-up land declined by 8% and 
5%, respectively. Similar to 2005, a 
further assessment was undertaken 
to quantify the extent to which 
transitional areas and built-up land 
had affected the zoned UGS. Results 
presented in Table 6 show that 38 ha 
(51%) were converted, thus reducing 
the coverage of UGS to 37 ha. 
The implication of this interaction 
is spatially depicted in Figure 6. 

A decline in the built-up land was 
mainly prompted by the demolition 
of buildings that encroached on 
the riparian reserves near Daraja 
Mbili Market by a joint task force 
that comprised the National Land 
Commission, CGOK, Kenya Police 
Service, National Construction 
Authority, Water Resources 
Management Authority, National 
Disaster Management Unit, National 
Youth Service, and National 

Table 5:	 Accuracy assessment for 2005 LULC classification

LULC Trees Short 
vegetation

Transitional 
areas Built-up areas Total User 

accuracy Kappa

Trees 13 1 0 0 14 0.929
Transitional 
areas 5 23 3 0 31 0.742

Grassland/ 
Cultivated land 2 0 35 3 40 0.875

Built-up areas 0 4 1 11 16 0.688
Total 20 28 39 14 101
Producer 
accuracy 0.65 0.821 0.897 0.786 0.812

Kappa 0.736

Source:	 Field survey data, 2022

Table 6:	 Comparative LULC, 2005-2011
LULC 2005 (ha) 2011 (ha) % Change (ha)

Trees 10 15 +50
Transitional areas 23 31 +34
Grassland/Cultivated land 30 22 -27
Built-up land 12 7 -41
Total 75 75

Source:	 Field survey data, 2022
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In this way, it calculates the error of commission, by indicating the level to which 
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(with a commission error of 7%). Built-up areas, on the other hand, had the 
lowest user accuracy of 69%, thus a commission error of 31%. This was mainly 
occasioned by four pixels of grass/cultivated land and one pixel of transitional 
areas that were erroneously classified as built-up areas owing to a similarity in 
spectral reflectance. The overall accuracy for the 2005 classification was 81%. 
A Kappa coefficient of 0.736 further validated the classification accuracy. As 
Figure 3 shows, in 2005, much of the built-up land on the UGS was located at 
the lower part of the KTPDP (Daraja Mbili), Nyakongo Junction and the town 
centre, where roughly 1.5 ha of land had been set aside.  
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Environment Management Authority. 
Conversely, while an increase in 
tree coverage during the same 
period could have been caused by 
the CGOK’s campaign of planting at 
least 30 000 trees in Kisii Town, a 
corresponding increase (6%) in the 
transitional area may have arisen 
on account of the fact that land that 
was previously under cultivation 
agriculture/grassland declined either 
because the crops (mainly maize) 
that were under cultivation had 
been harvested or because lack of 
adequate precipitation could have 
hindered the growth of adequate 
grass. To ensure the validity of 
the 2011 LULC classification, 
an accuracy assessment was 

undertaken in the form of a 
confusion/error matrix (see Table 7).

Table 7 shows that the overall 
accuracy for the classification was 
82%, exceeding the threshold of 
80%, as recommended by Anderson 
(1976: 20-25). Apart from this, 
the Kappa value of 0.75 further 
corroborates the credibility of the 
classification. Generally, while the 
commission error for transitional 
areas was 39%, that of grassland/
cultivated land was 0.03%. The 
commission error for the transitional 
areas was due to grass/cultivated 
land and built-up areas, which were 
erroneously classified as transitional 
land, owing to spectral similarities. 
Comparatively, areas under trees 

reported the highest omission error 
of 35%, due to grassland/cultivated 
land, which was erroneously 
excluded as trees, again, owing to 
spectral similarities. Concerning 
the built-up areas, the resulting 
commission and omission errors 
were caused by spectral similarities 
with grassland/cultivated land and 
transitional areas, respectively.

5.2.3	 Zoned UGS conformity 
assessment, 2022 

A final spatial analysis was 
undertaken to progressively 
determine whether the resultant 
LULC patterns in the study area 
were conforming with the zoned 
UGS in the KTPDP. Research 
findings showed that, by 2022, 
trees covered 17 ha (23.7% of the 
zoned UGS), transitional areas, 
22 ha (28.9% of the zoned UGS), 
grassland/cultivated land (28.9% of 
the zoned UGS), and built-up land, 
14 ha (18.4% of the zoned UGS). By 
2022, 36 ha of the built-up land and 
transitional areas had encroached 
on the zoned UGS, thus leaving 
a balance of 39 ha (52%). This 
information is spatially corroborated 
in Figure 7, where a visible intrusion 
by the built-up land is now more 
pronounced than in 2005 and 2011.

As in the case of the 2005 and 2012 
LULC classifications, an accuracy 
assessment for the 2022 LULC 
classification was also undertaken 
to assure that the resulting classes 
of LULC were valid as per the 
acceptable standards for the 
classification of remotely sensed 
images. The results are presented 
in Table 8 and thereafter discussed.

In comparison to previous 
classifications, the 2022 LULC 
yielded the highest overall accuracy, 
as evidenced by 89%. The 
corresponding Kappa value of 0.851 
(interpreted as strong agreement) 
also gave credence to the 
classification, thus confirming that the 
results may be used in undertaking 
spatial analysis, in addition to 
drawing a logical conclusion on 
the research findings. The built-up 
areas had respective user and 
producer accuracies of 100%. 

Figure 6:	 UGS spatial conformity assessment, 2011
Source:	 Map drawn by the author, 2022

Table 7:	 Accuracy assessment for 2011 LULC classification

LULC Trees Transitional 
areas

Grassland/ 
Cultivated 

land

Built-up 
areas Total User 

accuracy Kappa

Trees 20 0 0 0 20 1
Transitional 
areas 0 25 15 1 41 0.609

Grassland/ 
Cultivated land 2 0 29 1 30 0.967

Built-up areas 0 1 1 9 101 0.900
Total 20 26 44 11 101
Producer 
accuracy 0.65 0.821 0.897 0.786 0.821

Kappa 0.751

Source:	 Field survey data, 2022
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Grassland/Cultivated land had the 
lowest producer accuracy of 76% 
(omission error of 0.243), due to 
spectral similarity with transitional 
areas. To further put into context 
the dynamics of LULC in 2022, 
a comparative descriptive spatial 
analysis was undertaken to examine 

two central issues (see Table 9). 
First, a progressive comparison 
of LULC between 2011 and 
2022, and secondly, an additional 
comparison of LULC between 
the base year of spatiotemporal 
analysis (2005) and 2022.

Regarding LULC from 2011 and 
2022, tree cover increased by 13%. 
This change is considered favourable 
since trees are compatible with 
UGS. Transitional areas, however, 
declined by 4%. Although significant, 
the outcome is still not favourable 
for the conservation of UGS. As 
indicated in Table 1, transitional land 
is construed as land that is naturally 
bare or whose surface occasionally 
becomes bare, owing to a temporary 
suspension or cessation of the 
original use. Owing to this trait, 
parts of areas zoned as UGS not 
covered by compatible land cover 
are predisposed to environmental 
problems, particularly those 
associated with urban heat islands. 
Attention is, however, drawn to the 
100% increase in the areas covered 
by built-up land, a change that is also 
not favourable, because it negates 
one of the already acknowledged 
benefits of UGS, that is, mitigation of 
the impacts of urban heat islands. As 
noted earlier, this fact is corroborated 
in Figure 6, where built-up land now 
clearly dominates the zoned UGS, 
compared to 2005 and 2011. 

Concerning 2005 and 2022, land 
under tree cover still dominates 
the zoned UGS as shown by an 
increase of 70%, a trend compatible 
with UGS. Many of the trees were 
planted within the Kisii Golf Course. 
This increase may be explained by 
two complementary policy issues. 
First, the Government of Kenya’s 
countrywide policy for realising 
and preserving more than 30% of 
tree cover by 2030. Secondly, the 
concerted efforts by the CGOK to 
annually plant over 100 000 trees to 
promote environmental conservation, 
and to mitigate the impacts of climate 
change. Turning to transitional areas, 
as observed earlier, a decline of 
4% is still not favourable, because 
they expose UGS to environmental 
impacts such as urban heat islands 
and soil erosion. A similar argument 
arises from the 17% increase in built-
up land. To this end, a summary of 
the relationship between zoned UGS 
and LULC is presented in Figure 8.

Figure 7:	 UGS spatial conformity assessment, 2022
Source:	 Map drawn by the author, 2022

Table 8:	 Accuracy assessment for 2022 LULC classification

LULC Trees Transitional 
areas

Grass/ 
Cultivated land

Built-up 
areas Total User 

accuracy Kappa

Trees 21 0 2 0 23 0.913
Transitional 
areas 0 22 7 0 29 0.739

Grassland/ 
Cultivated 
land

0 2 28 0 30 0.933

Built-up 
areas 0 0 0 18 18 1

Total 21 24 37 100 100
Producer 
accuracy 1 0.917 0.757 1 0.890

Kappa 0.851

Source:	 Field survey data, 2022

Table 9:	 Comparative conformity analysis, 2011-2022, 2005, and 2022

LULC Area (Ha), 2005 Area (Ha), 2011 Area (Ha), 2022
% change 
in LULC 

2011-2022

% change 
in LULC 

2005-2022
Trees 10 15 17 13 70
Transitional areas 23 31 22 -4 -4
Grassland/Cultivated 
land 30 22 22 -26 -26

Built-up land 12 7 14 100 17

Source:	 Field survey data, 2022
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Figure 8 shows that, between 
2005 and 2022, built-up land and 
transitional areas have been the 
main contributors to nonconformity 
to the zoned UGS in the 1972 
KTPDP. In light of these findings, 
the current study sought to evaluate 
Kisii Town’s current per capita 
UGS. This was guided by the UN’s 
Sustainable Development Goal 
11.7 (SDG 11.7), which states that 
nations should provide public UGS 
that are easily accessible, safe, and 
non-discriminatory to people with 
disabilities, the elderly, children, and 
women in particular, by the year 
2030 (UN, 2022: 1). WHO (2016:1) 
consequently recommends that 
cities ought to provide at least 9 m2 
of UGS for every person/per capita, 
provided that it is accessible, safe, 
and functional. With an estimated 
200 000 residents, Kisii Town’s 
per-person UGS is calculated to be 
1.95 m2 (390 000 m2/39 ha divided 
by 200 000). This is less than the 
WHO (2016: 1) recommendation, 
leaving a deficit of 7.05 m2.

5.3	 Drivers of nonconformity to 
zoned UGS in Kisii Town

After confirming that the resulting 
LULC patterns do not adhere to the 
zoned UGS in the approved KTPDP, 
this subsection investigates the 
factors supporting the status quo 
and causing the town to deviate 
from the ideal minimum per capita 
UGS. The variables examined were 
the application and approval of a 
development permit, the engagement 
of registered professionals (the 
architects), and the inspection of 
buildings during construction. 

5.3.1	 Application and approval 
of development permission

Developers from the entire sample 
(100%) stated that they were the 
owners of the land on which the 
buildings were located. The repealed 
Physical Planning Act (The Republic 
of Kenya, 1996: 18) obligated 
anyone in need of a development 
permit to apply to the planning 
authority concerned for approval. 
This requirement has been retained 
under section 57(1) of the Physical 
and Land Use Planning Act (The 
Republic of Kenya, 2019: 640) (which 

repealed the 1996 Physical Planning 
Act), indicating that a person shall 
not carry out development without 
approval from the respective county 
executive committee member. 
In the event of non-compliance, 
section 57(2) imposes a fine of 
up to 500 000 Kenyan shillings 
(equivalent to USD400, July 2022) 
or incarceration for a period of 
not less than two months or both. 
With this insight, the current study 
interrogated two variables, namely 
whether developers applied for 
development permission and 
whether they obtained development 
permission. Relating to the former, 
research findings revealed that 
72% (126) of developers within the 
zoned UGS made an application for 
development permission compared 
to 28% (49) who did not. The two 
variables were cross-tabulated to 
determine their envisaged descriptive 
relationship (see Table 10).

Table 10 shows that, among those 
who applied for development 
permission, 87% were successful 
compared to 23% who were not. 

Regarding those who failed to 
apply, 13% still obtained permission, 
thus raising a high possibility of 
unethical practices within the 
development control process. The 
reason for this is that development 
permission should only be granted 
to developers who conform to the 
set criteria. These findings have 
two implications. First, although 
the KTPDP has zoned UGS, the 
CGOK still permitted developments 
within them without imposing 
the mandatory change of use or 
extension of use to developers, thus 
a case of the planning authority 
flouting its zoning guidelines. 
Secondly, some developers (23%) 
who did not obtain permission still 
developed within the zoned UGS. 
This reveals inadequate monitoring 
and development control by the 
CGOK, thus affecting conformity 
to the zoned UGS. In light of this, 
the study explored whether the two 
variables, namely applying and 
obtaining development permission, 
were statistically significant. The  

23  

of the relationship between zoned UGS and LULC is presented in Figure 8. 
 
 

 
 
 
Figure 8: The relationship between zoned UGS and LULC in the KTPDP 
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Figure 8:	 The relationship between zoned UGS and LULC in the KTPDP

Table 10:	 Application and obtaining of development permission

Yes
Obtained development permission

Total
No

Applied for development permission 
Yes 117 (87%) 9 (23%) 126 (72%)
No 18 (13%) 31 (78%) 49 (28%)

Total 135 40 175

Source: Field survey data, 2022
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Table 11:	 Significance test between application and obtaining permission
Value df Asymp. Sig. (2-sided)

Pearson chi-square 63 021 1 .000
Likelihood ratio 58 858 1 .000
Linear-by-linear association 62 661 1 .000
N of valid cases 175

Source:	 Field survey data, 2022

results of the Pearson chi-square (χ2) 
analysis are presented in Table 11.

It is clear from Table 11 that, given 
that the Pearson chi-square (χ2) = 
63.021 and p = .000, there was a 
statistically significant association 
between the application and 
obtaining a development permit. 
The implication is that, if developers 
were to rightfully make applications 
for development permits that are 
supported by a stringent vetting and 
monitoring regime by the CGOK, this 
may potentially deter encroachment 
on zoned UGS. The observed 
statistical significance was also 
interrogated to determine its strength 
of association (see Table 12). 

As shown in Table 12, since Phi and 
Cramer’s V (φc) are respectively 
.600, the association between 
applying and obtaining development 
permission was strong. Further, a 
significant Spearman correlation 
(ρ) value of .600 was equally rated 
as strong, thus corroborating the 
outcome of the significance test 
in Table 8. This suggests that, if 
developers were to procedurally 
apply for development permission, 
they are likely to seek guidance 
from the CGOK on obtaining such 
development permissions.

5.3.2	 Advisory roles of 
registered professionals

Professionals within the building 
construction industry (planners, 
architects, surveyors, and 
environmentalists) play a critical 
role in ensuring that their clients 
(developers) comply with the 
applicable zoning regulations, a 
fact anchored in their professional 
code of ethics and conduct. Since 
the first point of contact in the 
design of a proposed building is 
a registered architect, the current 
study determined whether the 
developers in the study area 
engaged them. This line of inquiry 
was informed by section 3(1) of the 
Architects and Quantity Surveyors 
Act (The Republic of Kenya, 2012: 
17), which prohibits persons, who 
are not registered by the Board for 
the Registration of Architects and 
Quantity Surveyors (BORAQS), from 
practising as architects. Research 
findings, however, show that 25% did 

not engage architects in the initial 
design, an indication that they lacked 
professional opinions that could have 
guided them on the site suitability 
for their construction projects. 

An inquiry into the 75%, who alluded 
to having engaged architects, 
established that they did not verify 
whether they were registered by the 
BORAQS. The contracted ‘architects’ 
could likely have acted as brokers 
who undertook assignments and 
thereafter sought the services of 
registered architects to endorse 
their work at a negotiated fee. 
The finding was supported by the 
results of content analysis, which 
showed that 71% of the buildings 
sampled could not be traced in the 
Building Plans Register maintained 
by the Department of Physical 
Planning; yet there was evidence 
of new buildings that were recently 
developed in the study area. Further, 
the register lacked the vital records 
of architects who submitted building 
plans. In addition, most of the plans 
sampled and stamped by ‘architects’ 
did not indicate their registration 
details; yet they were approved 
by the CGOK. There was also no 
evidence that the CGOK approved 

a change or extension of use from 
the zones reserved for UGS. 

With this background, additional 
analysis was undertaken to 
explore the link between having 
permission to develop and engaging 
architects (see Table 13). 

Table 13 shows that, among 
those who obtained development 
permission, 88% engaged architects, 
compared to 13% who did not. 
Conversely, regarding developers 
who lacked permits, 65% did not 
engage registered architects, 
compared to 35% who did. These 
statements have also a significant 
bearing on the conservation of 
UGS. In this case, some architects 
rarely advise their clients on 
the recommended UGS zoning 
regulations. Further, developers 
have not been enlightened on 
the importance of validating the 
qualifications of the architects they 
engage. However, as previously 
observed from the content 
analysis, it is cause for concern 
that the CGOK has been granted 
development permits without 
ensuring that the applications are 
lodged by registered architects. This 

Table 12:	 Strength of association between applying and obtaining permission
Value Approx. Sig.

Nominal by nominal
Phi .600 .000
Cramer’s V .600 .000

Ordinal by ordinal Spearman correlation .600 .000
N of valid cases 175

Source:	 Field survey data, 2022

Table 13:	 Obtaining development permission and engaging architects
Engaged registered architects

Total
Yes No

Obtained development permit
Yes 118 (87.4%) 17 (12.6%) 135 (100.0%)
No 14 (35.0%) 26 (65.0%) 40 (100.0%)

Total 132 43 175

Source:	 Field survey data, 2022
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fact was previously corroborated 
when the sampled building plans 
and the Building Plans Register 
in the Department of Physical 
Planning were found not to have 
the registration details of architects. 
These limitations in combination 
are a major driver of nonconformity 
to the zoned UGS in the KTPDP. 
The observed relationship was 
further tested to determine statistical 
significance (see Table 14).

With χ2 = 45.727 and p = .000, 
Table 14 confirms a significant link 
between obtaining a development 
permit and engaging registered 
architects. This may suggest that, 
even though developers may be 
engaging registered architects, there 
is no guarantee that the architects 
are likely to advise them against 
developing in the zoned UGS. 
The problem is heightened by the 
CGOK, since it has been flouting 
its zoning regulations by approving 
developments within the zoned 
UGS. This fact was corroborated by 
the Building Plans Register at the 
Department of Physical Planning, 
which indicated that some buildings 
from the study area had been 
approved without the mandatory 
requirement for the change/extension 
of land use. This was also verified in 
Table 7, where 87% of the developers 
reported that they obtained 
development permits from the CGOK.

5.3.3	 Monitoring of building 
development

The Building Code, Local 
Government (Adoptive By-Laws) 
(Building) Order (The Republic 
of Kenya, 1968: 17), requires all 
buildings under construction to be 
regularly inspected. It, therefore, 
forbids the occupation or use of 
any building before the issuance 
of a certificate of completion. This 
statutory provision certainly presents 
a clear framework for monitoring 
building development to ensure that 
they are not developed within the 
zoned UGS as provided under the 
approved KTPDP. The preliminary 
research findings established that 
37% of the sampled buildings 
sited within the zoned UGS were 
not inspected during their entire 
construction process, compared 
to 63% that were successfully 
inspected. Table 15 provides a 
descriptive comparative analysis 
of obtaining permits and building 
inspection during construction.

As presented in Table 15, of the 
developers who reported having 
obtained development permission, 
74% indicated having been subjected 
to inspection. Regarding developers 
who had no permission, 11% were 
still inspected. These findings further 
cast doubt on the effectiveness of 
development control by the CGOK. In 
this case, the 63% who reported that 

their buildings were inspected may 
suggest that the CGOK inspected 
buildings that were contravening 
the zoned UGS. Such buildings 
should not have been approved 
since they are located within 
zoned UGS. Likewise, the fact that 
developers who had not obtained 
development permission still had 
their development inspected during 
the construction process confirms the 
central argument in this article that 
noncompliance with the zoned UGS 
in the KTPDP is largely caused by the 
CGOK’s non-committal in enforcing 
the approved zoning regulations.

The findings of the current study so 
far compare to that of Dzifa and Yaw 
(2021: 10), who established that, 
within 27 years (1991-2018), the 
urban built environment expanded by 
29%, thus affecting the UGS, which 
declined by 26% in Accra, Ghana. 
The findings of the current study 
similarly corroborate that of Haaland 
and Van den Bosch (2015: 760), 
who established that densification in 
urban areas can have implications 
for the conservation of UGS. 
The findings of the current study 
further relate to that of Beiranvand, 
Bonyad & Sousani (2013: 321), 
who confirmed that per capita green 
space in Khorramabad, Iran, was 
not proportional to the universal 
standards. However, while the scope 
of these studies was limited to the 
general UGS, this article examined 
conformity to zoned UGS in approved 
PDPs, thus filling a knowledge gap 
that existed in the town-planning 
literature. It further examined what 
drives the observed non-conformities. 

6.	 CONCLUSION
Zoned UGS in the KTPD have 
increasingly lessened since 2005. 
The trend persists, regardless of the 
legislative framework that empowers 
the CGOK to undertake development 
control. The state of affairs has 
undermined compliance with the 
minimum recommended per capita 
UGS of 9 m2, hence contributing to 
unsustainable urban development. 
This has, in turn, made the residents 
of Kisii Town not enjoy the benefits 
that accrue from UGS. The problem 
is intensified by developers who 

Table 15:	 Obtaining development permission and buildings inspection
Building inspected during construction

Total
Yes No

Obtained development permit
Yes 151 (74.0%) 53 (26.0%) 204 (100.0%)
No 10 (11.6%) 76 (88.4%) 86 (100.0%)

Total 161 129 290

Source:	 Field survey data, 2022

Table 14:	 Significance test – Obtaining permission and engaging architects
Value df Asymp. Sig. (2-sided)

Pearson chi-square 45.727 1 .000
Likelihood ratio 41.143 1 .000
Linear-by-linear association 45.466 1 .000
N of valid cases 175

Source:	 Field survey data, 2022
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deliberately construct in the zoned 
UGS without permission, inadequate 
quality assurance audits by the 
CGOK, and architects who do not 
adequately advise their clients on 
the applicable zoning regulations. 
These challenges in combination 
are aggravated by the revelation 
that the CGOK disregards its zoning 
regulations. If these problems 
continue unabated, encroachment 
into the UGS will rapidly accelerate 
at the disadvantage of sustainable 
urbanism, thus negating the CGOK’s 
vision of making Kisii Town a world-
class town that ensures a clean 
and healthy environment for all. 

This article makes three policy 
recommendations. First, it is a fact 
that much of the UGS have been 
lost to development. Reclaiming 
them might, therefore, not be 
feasible, given the prevailing political 
environment. To overcome this, the 
CGOK should instead prepare a 
physical and land-use development 
plan that covers the entire Kisii Town, 
as construed under the Physical 
and Land Use Planning Act of 
2019. While this is done, new UGS 
should be zoned and protected as 
a strategy for meeting or exceeding 
the recommended per capita UGS 
of 9 m2. The focus should be on 
establishing new UGS away from the 
central business district where the 
existing ones have been reduced to 
unsustainable sizes. While doing so, 
their proximity to neighbourhoods 
and safety should not be overlooked. 
In the meantime, the existing UGS 
should be immediately secured 
to prevent further encroachment. 
Secondly, the CGOK, in liaison with 
regulatory bodies such as BORAQS, 
should vet, document, and ensure 
that only duly registered architects 
participate in the development 
control process in Kisii Town. 
Thirdly, the CGOK should undertake 
regular surveillance to detect 
any unauthorised development. 
Similarly, the CGOK should ensure 
that each approved development 
is monitored at all phases of 
construction to promote compliance. 
This study has, therefore, filled a 
gap that previously existed in the 
town-planning literature on how 
conformity to zoned UGS in PDPs 

may be analysed through spatial 
and temporal approaches. Its scope 
was limited to conformity to zoned 
UGS. However, to further enrich 
the existing body of knowledge, 
future research discourse on UGS 
may be undertaken to determine 
the nexus between the depletion of 
zoned UGS and climate change. 
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