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Abstract

Natural events and entities often create structure and as such
exhibits scaling in their organisation in space and over time.
Hierarchy is a common feature of natural and social systems.
Analysis of the hierarchy could support a better understanding of
the structure and the function of different places across a
landscape, thus, informing better policy and interventions for
sustainable development. The study examined the hierarchy in
selected data at local government authorities (LGA) level.
Population, road network, and boundary data were sourced,
processed and analysed within ArcGIS Software to confirm
agreement or otherwise with Zipf's law and showcase the
structure formed by these attributes across the LGAs in Nigeria.
Head-tail break was adopted to identify the hierarchy within the
datasets. Results showed that population, area, population
density, and road density exhibits scaling. For population, area,
population density, and road density there are 6, 5,4 and 3
classes across the LGAs. These classes represent natural and
dynamic classification which are rooted in the data. Evidently,
the results clearly indicate that there are more classes than the
usually dichotomous classification which reinforces dualism in
development. The geographic hierarchy formed by these
properties gave an insight into the socio-eco-political landscape
revealing the unsustainable pattern of development across the
country. In conclusion, using natural classification rooted in
empirical data is suggested as a better way to classify authorities
thereby enhancing discussion in policy formulation to address
such inequalities evident in hierarchy currently established.

Keywords: geographic hierarchy, spatial inequality, spatial
structure, spatial function, sustainable development

Introduction

Natural and human-coordinated events often
create structure and within such, there is scaling to
the organisation in space and over time and most
likely a hierarchy will be established. Essentially, it
could be said from this understanding that majority
is most likely trivial while the minority is essentially
to be the most important (Jiang & Liu, 2012) This
could be referred to as the Pareto Principle or the
scaling Law (Zipf, 1949). The understanding of the
important and the trivial could support a better
understanding of the structure and the function of
different places across a landscape.

Hierarchy is a common feature of natural and
social systems (Oliveira, Bastos-Filho, & Menezes,

Analiza ierarhizarii geografice rezultata din
proprietatile LGA-urilor (unitati teritoriale ale
guvernelor locale) din Nigeria

Rezumat. Evenimentele naturale si entitdtile creeaza adesea o
structurd care prezintd o scalare in organizarea acestora in spatiu
si In timp. Ierarhizarea este o caracteristicd comuna a sistemelor
naturale si sociale. Analiza ierarhizdrii poate determina o mai
buna intelegere a structurii si a functiei diferitelor locuri dintr-un
peisaj, ducand astfel la o politicd si interventii mai bune pentru
dezvoltarea durabild. Studiul a examinat ierarhizarea din datele
selectate la nivelul unitatilor teritoriale ale autoritatilor locale
(LGA). Datele privind populatia, reteaua rutiera si limitele au fost
furnizate, procesate si analizate cu software-ul ArcGIS pentru a se
confirma sau nu legea lui Zipf si pentru a arata structura formata
de aceste atribute in toate LGA-urile din Nigeria. A fost adoptata o
relatie cap-la-coada pentru a identifica ierarhia in seturile de date.
Rezultatele au aratat ca populatia, suprafata, densitatea
populatiei si densitatea rutiera au fost scalate. Pentru populatie,
suprafata, densitatea populatiei si densitatea rutiera exista 6, 5,4
si 3 clase In LGA-uri. Aceste clase reprezinta clasificarea naturala
si dinamicd, si care sunt incluse in date. Evident, rezultatele indica
clar cd existd mai multe clase decat clasificarea dihotomica
uzuald, consolidand astfel dualismul in dezvoltare. Ierarhizarea
geografica formata de aceste proprietdti a oferit o perspectiva
asupra  peisajului  socio-eco-politic  dezvdluind  modelul
nesustenabil de dezvoltare din cadrul intregii tarii. In concluzie,
utilizarea clasificarii naturale inclusé in datele empirice este
sugeratd ca o modalitate mai bund de a clasifica autoritatile
locale, sporind astfel discutiile pentru formularea de politici care
sa abordeze astfel de inegalitati evidente in ierarhizarea actuala.

Cuvinte-cheie: jerarhizare geografica, inegalitate spatiald,
structurd spatiald, functie spatiald, dezvoltare durabild

2017; West, 2017). Such complex systems have
many interacting components, the aggregate of
activities within the system is non-linear and usually
has a property of being hierarchical self-organizing.
Human population and their activities represent
one of the major sources of change on the planet.
Therefore, understanding of the dynamics and the
structures created by these and its manifestation in
the social, economic and political sphere is
pertinent. To this end, this study examined the
hierarchy in the recent data on population and road
network to provide an insight into the spatial pattern
of order and, the potential implication for economic
growth and development. Such understanding could
support planning for relevant social and economic
incentives influence the observed structure for
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positive development and stimulate economic
growth.

Lucas (1988) argued that human capital has the
potential to contribute to faster economic growth
i.e., larger human capital creates faster economic
growth. But this is not a given if adequate
investment in the human capital is not made to
improve productivity (i.e., education, training, health
facilities, public health protection, etc.). Thus, a
large population as seen in Nigeria and many other
low- and middle-income countries require proper
investment for such human capital to be able to
contribute to economic growth. Essentially, a
superficial analysis could provide an understanding
of distribution, but provides nothing on the hierarchy
which exists within this distribution. Such an
understanding could serve to understand the level of
inequality and support planning for sustainable and
inclusive development.

Spatial representation and analysis of pattern
and dynamics of human activities, most especially
population and economic activity, have a potential
for  supporting  sustainable  planning and
development. It can provide the opportunity for
incorporation of the economic dimension into the
analysis of various aspects of development e.g.
impact of climate change, vulnerability and resilience
assessment, land use/land cover change, economic
planning, etc. For example, the spatial
representation of global economic activities has
revealed that there is a shift in the global centre of
economic activities towards the east (Kandogan,
2014; Quah, 2011). While this is interesting, the
other interesting question that needs to be
answered will include, what is the hierarchy of these
economic centres (both new and old)?

Human activities and habitation are directly
impacted by location and this interrelationship and
dependencies often lead to the increasing
agglomeration of businesses and industries at
specific locations (e.g., established urban centres).
This same process leads to the tendency for

segregation of people with a similar culture,
tradition, behaviour, social class, etc. across
different region and locations. This spatial clustering
impact economic activity, leading to spatial

irregularities and inequalities. A huge body of work
exists which showcased the importance of location
in social and economic development, e.g. Mellinger,
Sachs, and Gallup (2000); Allen, Bourke, and Gibson
(2005); Sachs (2003). Although, it should be noted
that social and political factors, as well as their
interaction, plays a significant role in determining
long-term economic growth. Therefore, exploration
of the interaction among location, demographic and
socio-economic factors could provide new insight
into the potential for economic development.

By extension, the examination of the multiplier
effect or the circular cumulative causation— CCC
(Myrdal, 1944, 1968) presents an interesting
dynamic on the evolution of the social system across
the human settlement. The theory posits that the
system may stagnate or move up or down, however,
the dynamics of the system is governed by the
circular causation. Therefore, changes in one of the
endogenous factors will cause feedback on the other
factors and a ripple is generated across the system
i.e. conditions and changes are interdependent.
From this perspective, one could argue that location
or regions with advantage either in income,
industrial agglomeration or any other socio-
economic advantage will continue to move upwards
and inequality will increase. A new industry in an
area or its expansion spurs growth and development
in other industry — a multiplier effect which could
eventually spread through the entire economy. The
same could also be said of corruption, poverty and
other social and economic ills. This effect could also
explain the difference between high-, middle- and
low-income economies and even across different
household types within regions and localities thereby
increasing inequalities. This effect is also evident in
the development of growth poles, major cities,
innovation hubs, etc. across the world.

From the foregoing, it is evident that location,
spatial processes, human activities shape the
relevance and importance of places. With the
implication that such can bring about designation
and classification by agencies and institutions of
government which further exacerbate inequality in
development (creating a vicious cycle). It is
therefore pertinent that a definite effort is made at
understanding geographical hierarchy created by
social and economic attributes of local authorities
(governmental unit closest to the people). This help
in supporting the achievement of SDG 8 (Decent
work and economic growth) and 11 (Sustainable
cities and communities), through the analysis of
relevant data taking cognisance of the spatial
context of the development at the local level. To this
end, it is important that the hierarchy of the LGAs is
examined thereby identifying how current attributes
of these authorities is likely to influence the
development and achievement of the SDGs
highlighted in Nigeria. This study, therefore,
explored the geographic hierarchy of the LGAs in
Nigeria using selected socio-economic attributes of
the LGAs. This is intended to highlight the pattern of
the hierarchy across the country, thereby supporting
the identification of location-specific policies and
measures to curtail backwash effect and ensure the
expansion of the spread effect in development and
growth. The study is also geared towards creating a
framework for data-driven classification of LGAs for
the country. Furthermore, the hierarchy derived
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analyses could help in the understanding of the
spatial interaction among these elements (LGAS)
within the landscape and as such could support the
identification of current functions. Thus, supporting
the design of changes which could impact the
function and subsequently supporting balanced
growth and development across the LGAs.

Data and methods

Data for this study include population, road
network, and LGA boundary data. These datasets
were then used in the computation of population
density and area for each of the LGAs. Population
and boundary data were sourced from the ESRI
Demographics and Boundaries Dataset for Nigeria.
The population (2016) estimate is based on data
from the National Bureau of Statistics.

Road network data were sourced from the Open
Street Map dataset and downloaded from Geofabirk
website
(http://download.geofabrik.de/africa/nigeria.html)
for April 20th, 2019.

The boundary and road network data were
projected to the World Geodetic System 1984
(WGS84) Universal Transverse Mercator (UTM) Zone
32N, from the horizontal datum of the World
Geodetic System 1984 (WGS84 — Geographic).

Projected datasets were then used in the
computation of area for each of the LGAs,
population density, road density. All spatial
operations and visualisation were carried out within
the ArcGIS platform (ESRI, 2019). Area for each
LGAs was computed in Km2 and population density
was computed as persons/Km2. To calculate road
density, the sums of the road length within each
LGA were computed and divided by the area of the
respective LGA.

Rank-size plots were constructed within Microsoft
Excel, to do these the natural log of the rank and
the values for each of the attributes were computed
and utilised in plotting this representation of the
Zipf's Law. To identify the natural classification
within each of the attributes the method proposed
and utilised by Jiang (2013) was adopted.
Descriptive statistics were computed using the
Statistical Package for the Social Sciences (IBM,
2015).

Results and discussion

LGA Hierarchy by Population

Examination of the population and the rank of
the population for the LGAs revealed that the
distribution is skewed (heavy-tailed distribution).
From Figure 1, the Zipf's plot shows that there are
two parts to the distribution - the slanted (upper)
and the vertical (lower) portion. This gave an

indication that there are two types of LGA based on
their populations.
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Fig. 1: Rank-size relation of the total population at
the LGA level

This shows that despite that fact that the LGA
boundaries are manmade, the agglomeration of the
population within them self-organize to create a
hierarchy, a property of a complex system. This
clearly indicates that the pattern of population
distribution across the LGAs in Nigeria follows Zipf's
Law. A close look at the distribution of the total
population (Table 1), shows that there is a coherent
structure to the total population within the LGAs.
Essentially, most people are living in a small nhumber
of LGAs.

Table 1: Non-exclusive levels of population
hierarchies and their descriptive statistics

Levels Mean Standard Deviation
Top1l% 1,105,528 369,420

Top 20 % 442,877 199,505

Bottom 80% 191,182 58,375

Bottom 20% 115,539 25,307

Source: Author’s computation

Examination of non-exclusive levels within the
data set (Table 1) revealed that the top 1% of the
LGAs have an average population of about 1.1M and
the total population for these LGAs amount to about
4.7% of the total population of the country. More so
these LGAs are also highly variable in their
population (High SD). The top 20% LGAs by
population has an average population of 442,877
persons and accounts for about 36.7% of the total
population. These LGAs have a relatively high
variation in the population figures. The bottom 80%
of LGAs have an average population of 191,182
persons representing about 63.3%, of the total
population. However, this group has a lower
variation (SD value) in population compared to the
previous groups. The bottom 20% has an average
of 115,539 persons and amounted to a total of 9.6%
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and shows considerably lower variation (low SD) in
population among the LGAs in the group.
Considering the Head/tail breaks proposed and
formulated by Jiang (2013), it is possible to visualize
the hierarchy of the LGAs based on their population
(Figure 2). There are far less populated LGAs than
the highly populated ones. Using a decision rule of
40% in the Head and 60% in the tail and from the
Head/Tail break, we arrived at a total of 6 classes.

Effectively, this shows that there are 6 levels within
the LGAs in relation to their population. Thus,
instead of the dichotomous classification of rural and
urban LGAs, we should have the natural
classifications of 6 classes. Thus, policy formulation
can be designed around such natural classification
or places rather than the rigid dichotomy of urban
and rural.
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Fig. 2: Hierarchy of LGAs based on total population

The three most populated LGAs (Abuja Municipal,
Alimosho and Maiduguri Metro) are at the top of the
hierarchy. Clearly, within the highly populated urban
LGAs, there are still classes (Class 6-4) while the
Class 3 may signify a bridge between the urban and
the rural LGAs and the remain Classes (2 and 1)
indicate other types of rural LGAs based on their
population.

Hierarchy of Total Area of Local Authorities

The total area (Km?) was examined to check for
the hierarchy formed by this administrative
boundary (LGA). Examination of the total area and
their ranks revealed that the distribution is skewed.
From Figure 3, the Zipf's plot shows that there are

two parts to the distribution - the slanted (upper)

and the vertical (lower) portion.
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Fig. 3: Rank-size relation of total area (Km2) of
LGAs
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However, the vertical portion was considerably
longer compared to that observed for the population
(Figure 1). The Zipf's plot further highlights the
presence of two types of LGA based on their area
(those in the head and those in the tail). Essentially
the area of the LGAs approximate to the Zipf's Law
with most of the LGA having a small extent
compared to very few with large coverage.

Table 2: Non-exclusive levels of area hierarchies
and their descriptive statistics

Levels S_ta_ndard
Mean Deviation
Top 1% 8674.65 1209.00
Top 20 % 3419.74 1713.79
Bottom 80% 616.44 478.54
Bottom 20% 109.57 58.30

Source: Author’s computation, values are in Km?

The examination of the non-exclusive levels
within the dataset showed that the top 1% account

for about 7.6% of the total area for the country.
These are the largest LGAs with average of about
8,675Km2 (+ 1,209Km2). The top 20% accounted
for about 58% of the total area of the country and
this group has a mean area of 3,419Km2 (+
1,713km2). The third non-exclusive level considered
(made up of all LGAs below the 80th Percentile in
terms of their Area), has an average area of
616Km2, covering a total of about 42% of the total
area of the LGAs. This group has a moderate level of
variation (SD when compared to the earlier
highlighted groups. The bottom 20% accounts for
just about 2% of the total area, with an average
area of 109Km2. This group has a low level of
variation and corresponds to the smallest LGAs in
the country.

Using the same techniques as highlighted
previously, the Head/tail break was used to visualize
the hierarchy of the LGAs based on their area
(Figure 4).
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Fig. 4: Hierarchy of area of the LGAs in Nigeria

Results showed that there are far more small-size
than large-size LGAs. Using the decision rule of 40%
in the Head and 60% in the tail, a total of 5 classes
or hierarchy were derived from the dataset.
Essentially, by the size or area of these local

government authorities, there are 5 levels. Thus,
there are more than just large and small-sized LGAs
there are other sizes in between. Similarly, these
classes represent natural classification which could
be used for policy decision and planning instead of
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arbitrary  classifications which  could create
animosity.

In the highest rank (Class 6 Figure 4), there are
12 LGAs, spread across the middle belt, Northcentral
and the North Eastern region (geopolitical zones) of
the country. Class 3 could be designated as
medium-sized LGA, while class 2 and 4 are
intermediate between very small and very large

LGAs respectively.

Population Density Hierarchy for Local
Authorities

Combining the area and the population, the
population density across the LGAs was compared to
their respective ranks. The rank-size plots (Figure 5)
clearly indicate that the distribution of the
population density is heavy-tailed just as the
population and the area distribution. Similarly, there
are two parts to the distribution (the head and the
tail). Thus, there are more LGAs with low population
density compared to those with high population

Table 3: Non-exclusive levels of population density
hierarchies and their descriptive statistics

Levels S_tapdard
Mean Deviation
Top 1% 35,896 10,030
Top 20 % 5,268 8,458
Bottom 80% 290 219
Bottom 20% 70 25

density.
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Fig. 5: Rank-size relation of population density at
the LGA level

From the perspective of the non-exclusive levels
derived from the dataset (Table 3), the most
populated LGA are likely to be highly urbanized LGAs
with the top 1% having a mean density of 35,896
persons/Km2 (+ 10,003). The average density for
the top 20% LGA stands at 5,267 persons/Km2 (+
8,457) still shows a considerably high population
density. However, the bottom 80% has an average
density of 289 persons/Km2 (+ 219 persons/Km2)
and the bottom 20% has a mean population density
of mean 70 persons/Km2 (£ 25persons/Km2) clearly
indicating that the bottom 80% of the LGAs are the
least populated LGAs.

Source: Author’s computation NB. Values are in
persons/Km2

In deriving the hierarchy based on the population
density of the LGAs, the Head/tail break was
adopted (Figure 6). With the decision rule of 40% in
the Head and 60% in the tail, there are four classes,
and Class 4 as the top rank, with top rank (Class 4)
having 12 LGAs spread across Oyo (1), Lagos (7)
and Kano (4). The lowest rank has the highest
proportion of the LGA (84.1%) of the total LGA
while 11.7% and 2.6% belong to Class 2 and 3
respectively found. Evidently, there are more than
just the conventional urban and rural LGAs based on
the population density, there are shades in between.
Thus, the classification of LGAs to two classes based
on population density is not a natural classification,
and for planning evidently, there are 4 natural
classes based on recent population data.

Hierarchy of Road Density of Local
Authorities

Using the area of the LGAs and their total length
of roads with each of them, the road density
(Km/Km2) captures another dimension (extent of
human activity from volunteered geographic
information) which could be used to classify the
LGAs. The plot of the road densities and their
respective ranks shows that the distribution is like
what was observed for all the other characteristics
examined. The distribution is skewed (Figure 7),
with a head and a tail, however, there were outliers
(Akuku Toru, Calabar South, LGA without road, i.e.
no volunteered information is available to compute
the road density for these LGA).

Despite the outlier, the road density of the LGAs
still approximates to the Zipf's Law, as indicated by
the shape of the rank-size plot (Figure 7). Thus,
indicating that there are likely to be more LGAs with
lower road density than those with high density.
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Fig. 7: Rank-size relation of road density (km/km2)
of LGAs

From the computation of the non-exclusive levels
(Table 4), the top 1% LGAs have an average of
19.48Km/Km2 (£2.36Km/Km2) with about 0.53% of
the total road length across the country (i.e. as
captured by the OSM database). The top 20% (155

LGAs) has an average of 6.11Km/Km2
(£4.57Km/Km2) and constitutes about 23% of the
total road length across the study area.

Table 4: Non-exclusive levels of road density
hierarchies and their descriptive statistics

Levels Mean Standard Deviation
Top 1% 19.48 2.36
Top 20 % 6.11 4.57
Bottom 80% 0.79 0.52
Bottom 20% 0.26 0.10

Source: Author’s computation, values are in
Km/Km?2

The average road density for the bottom 80%
and 20% are considerably low (0.77 and 0.26
respectively). The indication from these is that some
LGA gets a lot of attention and disproportionately
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get more of their road network captured. More so,
LGA that are less accessible (difficult to access due

to terrain, security or other reasons) are likely to

have data captured for them.

To identify the natural hierarchy across the LGAs
in respect of road density, the Head/tail break
classification (decision rule of 40% in the Head and
60% in the tail) was carried out (Figure 8).
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Fig. 8: Hierarchy of LGAs based on road density

The result showed that there are 3 classes, and
far more LGAs (76%) have a relatively low road
density, while about 7% of the LGAs have very high
road density values. From Figure 8, it is evident that
most of the moderate to highly connected
(moderate to high road density values) are often
occurs on urbanized LGAs as well as small-sized
LGAs. Essentially, by the road density of the LGAs,
there are 3 levels. Thus, apart from the least and
the well-connected LGAs, there is another group in
between. Similarly, these classes represent natural
and dynamic classification which are rooted in the
data (observation rather than static classification)
which could be wused for policy decision and
planning.

Discussion

The analyses showcased an example of
knowledge discovery from open data and big data
sources. With the growing amount of open data as
well as archived data available from different

sources, it is important that such data are analyzed
to provide new understanding and knowledge. This
would guide planning and policymaking to support
the achievement of the Sustainable development
goal.

Examination of the scale of various
characteristics of the local authorities in Nigeria
revealed some in-depth insights into the structure
and the pattern created that the hierarchy of this
geographic designation (LGA boundaries). The
hierarchies identified has some implications for
socio-economic development as well as natural
resource  management. For example, the
classification of LGAs (places or settlements) as
either rural or urban is not empirically supported by
available data. Essentially, there are more than two
types of LGAs, thus for effective management, there
is a need to reconsider such dichotomous
classification. According to the National Urban
Development Policy of 2006 all States and LGAs
headquarters are regarded as urban, this is a faulty
assumption and type of “urbanization” is not based
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on the understanding of the social and economic
forces which could foster development. While
population size is important, centrality and function
(most especially economic) are also important in
designating a place as urban (Pacione, 2013), thus
there is a need to review the way we look at
geographic space and boundaries. With Nigeria
predicted to be the Third most populous country in
the world according to the World Population
Prospect (United Nations Department of Economic
and Social Affairs Population Division, 2013), there is
a clear need to re-examine the national policy on the
designation of urban and rural areas to ensure that
development is guided by evidence and not political
reasons.

All the properties considered shows a heavy-
tailed distribution, thus a representation of such
need to take into consideration the inherent
attribute of the data. The exploration of these
datasets also reveals that there is an underlying
hierarchy within the dataset. Evidently, there are
more than just the conventional two classes — well-
connected and less connected; urbanized and rural,
highly populated and sparsely populated, large and
small LGAs. The dichotomy often used in the many
policymaking spheres has created a dualism in social
and economic development. However, despite this,
the social and economic systems being complex
systems have self-organized, forming a hierarchical
structure which could be harnessed to stimulate and
spread social and economic development. According
to the CCC theory previously discussed, if the
dualism persists backwash effect will continue to
drain the less developed area of human capital and
other resources and concentrate the positive effect
only in the developed areas unless there is an
intervention. According to Myrdal (1968) - The
Institutional Reform Theory, effort must be made to
curtail dualism (divergence) in development as such
balanced development should be the focus of any
nation. Thus, one of the first a place to start is
putting an end to the dichotomous classification of
places and areas in the national, while this may
make policymaking easy it does not make it efficient
or effective in fostering economic or social
development. Myrdal proposal - the Institutional
Reform Theory, highlights that all efforts must be
focused on ending dualism, therefore institution
needs to be reformed to bring advantages of
planning to the general populace. Further, the
theory identified balanced regional development as a
mean of correcting some of the ills of free-market
policies (which often increase divergence growth).
Thus, government intervention is required to
promote capital goods and import substitution
industries  which  will stimulate simultaneous
development outside the sphere of large-scale
industries. Thereby, the creation of employment

should be the main measure for addressing the
issue of poverty (sponsored growth approach). And
there are indications that import substitution
industrialization is already creating some
development momentum across some countries in
Africa with Africa’s manufacturing production
doubling between 2005 and 2014 (Félicité, 2018).

Characteristics examined in this study are
relevant to economic and social development. For
example, understanding from the hierarchy of total
population and population density at the LGA level
could help in identifying which economic functions
and resources should be allocated to each LGA. The
understanding of the pattern of this structure could
support the decision on how to ensure the spread of
economic benefit this demographic attribute. The
concentration of resources and effort only on where
most people are is not a sustainable one as it further
entrenches divergent economic growth (an
unsustainable development). If we consider, the
entire country as a landscape (socio-eco-political
landscape) the interaction among the properties
such as function (interaction between spatial
elements) and structure (the spatial relationship
between distinctive patches) will bring about change
which will iterative modify the function and the
structure of the landscape (Lawal, 2009).

Following the recent work e.g. Han, Hao, Wang,
and Zhou (2011); Jiang and Liu (2012); Oliveira et
al. (2017), this study has demonstrated that even
within human-created systems (in this case
constituted border or boundaries) the scaling law
still holds and this manifestation could help in
understanding the structure and hierarchy of these
entities within a nation (a socio-eco-political
landscape). The understanding from this exploration
could provide an underlying classification which

could support  data-driven and  effective
policymaking, resources allocation and function
designation  for sustainable and balanced
development.

Conclusion

The study revealed that the Pareto principle of
unequal distribution (i.e. vital few and trivial many)
holds even for selected properties of LGAs
(manmade boundaries) in Nigeria. From the
exploration of these properties, it could be
concluded that the dichotomous classification of
these spatial entities is inadequate and as such
natural classification often shows that there are
more than two classes.

The hierarchy derived from the head/tail break
provides an opportunity to understand the spatial
interaction among these elements within the
landscape and as such could support the
identification of current functions. From these,
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changes could be designed and sponsored
(sponsored growth from Institutional Reform
Theory) to support balanced development which will
curtail divergent growth and reduce spatial
inequality and promote sustainable development.

To this end, the study recommends that in order
to change the current pattern observed to stimulate
widespread development there is a need to:

a. Change structure or influence from uniform
to non-uniform i.e. change the uniform classification
(urban or rural) to a more robust classification, thus
curtailing unequal development which heightens
backwash effect - so we need to look beyond
duality, and

b. Identify, examine and realign the functions
of LGAs in line with their connectivity, economic and
demographic attributes, essentially making each part
of the system fulfil different and useful function
(organization’s divisions governed by process
instead of functions or customized solutions for each
class of LGA — Doing everything, everywhere).
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