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the prominent causes of diseases are mos ily temperature an
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Climate. Diseases. Elfect. Malaria, Typhoid Fever, Nigeria.

Introduction

According to Ayoade (2004), the effects
ol climate on human health are, however, not all
negative. Favorable climatic conditions can help
the human body in warding off disease and n
promoting recovery from illness. Freshair. mild
temperitiure, moderate relative humidity and
cunshine all have therapeutic values (Critchfield,
10741 Tor instance. {resh air and sunlight will
help recovery from tubereulosis.  Rickets and
conte skin discases do respond to Sunshine,
Fas orable climatic conditions only aid recovery,
they are no substitute for proper medical
attention. cood nutrition and cleanliness.

Studies so Lar carried out. indicate that

pacity of a society to absorb adverse
Grnacts 1s not a simple linear tunction of
leoree of develapment. It has been
. Burton etal { 197%) that the most
(o aedverse climatic impacts
i ot and Teast devel ’}"a.'l} 1107
e most hiehls zi-.‘\l.'!ﬂ{k‘ii. bt
» rocess of teoid transiion
here the tradimonal soctal
ldetene L 2
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mechanisms for absorbing and sharing losses
among the community have virtually
disappeared but have not yet been replaced by the
accumulated wealth and response capacities of
modern deveioped socteties.

There are several ways in which climate
and climatic variations exercise an influence on
man and his activitics. The essentials of life for
mankind on this planet. namely air, water, food,
clothing and shelter. are all weather dependent of
wcnthm‘ related. Human health, energy and
comfort are affected more by climate than byany
other element of the pl{\ sical  environment
(Critchficld, 1974). The physiological functions
ol human bodv respond to changes in weather
certain illnesses are climate  induced Whit
several diseases that afflict man show @ close
correlation with climatic conditions and se
in their imcdence. The climatic elements. ¥ hieh
directly affect the physiological funct e

s Ol [
Y 1. 1. L |
WML OV radiation 3

yigl

- [ETE:
melude (sunshie

]i-.!']]i"i—‘f'.i:-”i\.', l”.?!”hlf!‘:_ 1}\“]‘;& and atn

.\phci'li

pressure

.!hi‘?;:r" Feve
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Human physiological  comfort is determvmed
matnly D femperature, ard hunadity
{ AVO wle '”“_i oenerally, lagh temperature and
nunudity tend to decrease physical vigou ;i.w.\\-ul.[
as mental vigour. Very dry air or extremely fow
fempetatures iy alu impact physical vigour
and adversely atlect attitude o mental work

Nevere C1‘l\ft‘i"ll.'\ ol Uh“]i."l'il Sl 1}\‘,
regulacly momany parts ol the developing world
(Hug. 2001: Lobite, 2000). The tming of these
epidemics 1s partly explained by environmental
and ecological conditions that are influenced by
chimate. In particular, a signilicant reservoir ol
the cholera causing organism, “vibrio
cholerae™ appears to reside in marine ecosystems
where it attaches to 200 plankton (Colwell, 1996;
Hug. 2001).  Populations of these small
crustaceans n turn depend on the abundance of
their food supply (phytoplankton).
Phyvtoplankion populations tend to increase
(hoom)} when ocean temperalures are warm,
The result 1s that cholera outbreaks are
associated with warmer ocean surlace
temperature via a series of ecological
relationships.

Githeko et al (2001) compared monthly
climate and malaria data in highland Kakamega
and found a close association between malaria
(ransmission and monthly maximum
lemperature anomalies over three years (1997-
2000).

wonel

1

Patz and colleagues studied the effect of

soil moisture to determine the effects of weather
on malaria transmission. Compared (o raw
weather data, hydrological modeling has sev eral
potential advantages for delermine mosguito-
breeding site, High soil moisture conditions and
vector breeding habitats can remain long after
precipitation events, depending on factors such
as watershed. run-ofl’ and evapotranspiraion.
For Angambiae, the soil moisture model

predicted up to 45% and 56% of'the variability of

huntan biting rate and eritomological inoculation
rale respectively (Patz, 1998).

Fhe Study Area

The study area for this research 1s Hormn,
Kwara State. Nigeria. The city is situated in the
iion zone between the dectduous wo dland
and the savanna to the North. It is
fram |agos and F60KM from
] i« humid type

irans
1k vt
of the south

about 300km away

T ) 1 ’
Iadan [he clhmate ol Hhorin
haracterized b dry and wel seasons I'he
SOHSONS i_-.-'i‘:ilulll.fi‘i By 1wo -l laces ll}‘f}‘flhiilt__“

& AL - ]
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winds 1.¢. the south east maritime and the North-
cast continental wind. The height of the land n
Horn ranges from 250m 10 400m above sea
level. The lowest fevel 1s along the river valley
of Asa and Oyun while the highest point 1s Sob
hll, north of Bon town which s about 19(hm
above sea level. This shows that landscape ol
Horin 1s characterized by undulatimg surface with
low trend and high lund. Horin 1s drained majorly
by river Asa, which originates (rom Osun State
and passes through Horin. The study area 15 well
drained and planned with the use of natural gift of
streams and rivers. i

Methodology

Data required in this study can be
classified into two. These are Health information
records on diseases and their casualties. These
diseases are malaria fever and typhoid lever.
Climatic data are minimum and maximum
temperature, rainfall, sunshine hours, wind
speed and relative humidity. Data used in this
study were obtained from secondary sources.
The data on diseases and their casualties were
obtained from University of lorin Teaching
Hospital, llorin. The choice of this health
institution was basically because of availability
of reliable data. The climate variables namely
minimum and maximum temperature, relative
humidity, rainfall amount. wind speed and
sunshine hours were collected from the Nigerian
Meteorological Agency (NIMET) Horin Airport.
These records were collected using world
acclaimed equipments and standard procedures.

Both descriptive statistics (mean, vartance and
standard deviation) and inferential statistics
(multiple regression, correlation analysis and
principal component analysis) are employed for
the analysis ol this work.

Analysis and Discussions

Multivariate relationship between climate
parameters and malaria fever | ;

According to Table 1. some lc\ebl U-i
relationship between climate variables 1:1::;‘
malaria lever are measured U-mb?----lltuc
parameters of chimate i,¢ maximuim ii.'!n_PL;;l‘;l-ﬁ}
(r = 0.17). minimun {emperature t;‘“ e
sunshine (r = 0.12) and “-”-Id-&-f{--;;n\;£;;}tai.
positive relativnship with 111L-1aigllu}t.f' ina.:rcnsﬂ‘.
Quegesting that as these variables
incidence of malaria meieases.

: / Toplioid Fever
39 Effects of Climate of Malaria and Typho
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Table 2: Multiple Regression between Malaria Fever and Climate Parameters

Madel R Adjusted R Std error
I (L.878 0rid -1.599 3.549

Saurce: Author’s Survey, 2011

Table 2 shows the results of multiple
regression analysis on incidence of malaria in
Horin. Ris0.878.R’is0.772. and adjusted R- is
-.399 with standard error of 3.549, Thig imph'c'g

T I b T .
that /7. 2% of cases of malaria in Horin are due 1o
climatic factors,

Causes of Malarig Feve

- verin Horin
\L_'l_‘l'l|i£|l':-_-_ ll,l j_;lhlk‘ 1 1[
-"L'11'".-l'_-.|'i\|'.- = o

. mee lactors are
. for malne .

i in Horin, and these thy

FAC LI 1 '-]\‘l.lLlI i 10 L‘C
Con ' A O the variance
vaniponent | | I"U\'u: el ’ 4 dNnee
' | PeRCUWel index. it contribute

VIO the ¢ ‘planation & HEX I contnbuled
1 1 K Al Y 1B I"‘tl!il_.i!‘\ th oot s
I .'?ll!\:.,‘-- '-i‘-’.:’-l:ia.il U 2 X “‘ililng

! .
i1 1 vi pived 1 .
Uity ) cote NG and relative
aded. Component 2 i

Deny gl

!'!{"‘i'fu’fl {.

highly loaded with maximum temperature 4
sunshine., These factors contribute 24.5% woth
explanation in the variance and called heat inde
Factor 3, is highly loaded only on mimmud
lemperature, It contributes 20.8% ol b
variance 1o the incidence of malaria and (age
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i
Praned by Climatic Facior

{ aimponcnts

2 1
Malaria 1‘\ “II 11
i T é
Nviuy A0 ) )41}
Min 1 ;
vill B D32 (14
Sun light -.389 677 - 032
Ratnlall 874 6] | 8¢
A ot AR
Windds =732 -073 231
Rel. Humidity 888 - 347 (};'ni)
Total eigen value 2.558 ;(;‘q_m 16 al.',,_m
% nl. \'urlance_ 1.865 26.63Y 63.186
o, of Cumm. Variance 1.054 15.060 78.245

Source: Author’s Survey, 2011 .

The Multivariate Relationship between
(limate Parameters due o Malaria Fever
Table 4 reflects the relationship between
death rate on malaria fever and climate
yarameters in Horin during the years under study
“The result shows maximum lemperature -0.023,
sunshine -0.336 and relative humudity -0.445 are
imversely related to the malaria lever death rate.
sugwesiing that as these variables are increasing,
death rate on malaria fever will decrease. This
means that death on malaria fever normally
increase in an environment where heat 1s
relatively low. In addition, minimum
lemperature  0.434. rainfall0.226 and winds

Iable 4: Intercortc
Malaria Death ~ Max
.I.H

_ {3

Min 1"

Voelek o | 1

Nun

(0.113 are positively related to death rate on
malaria  suggesting that as these variables
increase. death rate will increase. In rainy season
mosquitoes that transmit plasmodium through
which people contact malaria fever are
developed and this condition is much favoured
with minimum temperature, rainfall and low
wind speed. Paltz (2001) in his research work
supports this {inding that soil moisture content is
a determinant [actor on the ellect of weather on
malaria transmission and high soil moisture
condition is a breeding site for malaria breeding
vectors.

lation between Climate Parameters and Malaria Mortality

Rain Wind Relh
%) 1 45 Malaria Death
() (3 -2 Muaa
0 14 5l Min
| | :‘"' Sl
L} 11 I:
3 Wil
| r\:_'| RINERRRIY

41 Effects of Climate on Malavia und Typhotd Fever
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crror of 1403, This suggests |
sositiy e relationship between nualas
and climate parameters as explai
ovel of association. The implication

Fable §: Multiple Regressions between i

Model R
| 0.980

Source: Author’s Survey, 2011

Causes of Malaria Mortality in Lorin

According to Table 6, there are three
main components in cxplanation of malaria
mortality in Horin. Incomponent 1, there are two
factors that are highly loaded: these are rainfall
0.834 and relative humility 0.824. They
contribute 38.6% to the cxplanation in the
variance and therefore tagged the index of
wetness. [n component 2. the only climate factor
that is highly Joaded is winds -0740 and
contributes 26.9% to the explanation in the
variance. It is therefore tagged index of winds.
Maximum temperature (0.862 and sunshine -
(0,752 are highly loaded in component 3 and
contribute  14.7% to the explanation in the
variance: hence index of heat is used to tag these
variables.

During the rainy scason, high soil
moisture is a breeding ground for mosquitoes

Malaria Morta
ﬁi_
0.960

Vol. 4, 2011

WHICT Tai

15 that the adverse effect of climak
e thi

- T
hotd WHE enhy in

15 CXCUSNIV abovt
~.|_Ll-r1'-.!||.'ilI|'.'J||'|n|i|'::'.1|. |
Kalkstein (19R4) agreed witi

mortabity Fat

yria i the environmen
Howevel ay
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mortality during cold weather, while hittle or p
response wis found in the northern Cities way
moderate weather.

fon

ality and Climate Parameters
Adjusted R® Std error
0722 1403

that transmit malaria vectors and in dry season
when temperature oughtto hav_c been risen, some
part of the tropics still experience cloud cover
leading to low insulation on the surface, most
especially in Ilorin when wind was statistic.
lorin is surrounded with 2 major water sources,
Agba dam and Asa dam, let alone surrounded
stagnant waters during the period of rainy season
(wet index). All these are directly altering the
timing of pathogen development and time
history. This assertion is supported by Harb
(1993) and Thompson (1996) that an inverse in
soil moisture associated with irrigation
development in the southern Nile Delta,
following the construction of Aswan high dam
has caused a rapid rise in the mosquito culex
pipcns and consequential increase in the
mosquito borne discase.

Fable 5: Component Loading Eigen Values and Cumulative

~ Variance of Malaria Mortality

Viariables
Casualties
Max T"
Min T"
sun fight
Lamiall
Winds
Rel Hunndity
lotal ecigen value
Yo of Variance

4

Yo of Cumim, Variance

Souree: Author’s Survev, 2011

fdeleke . A,

Components

i 2 3
103 BO32 60
217 ~. 1) 862
6OS 432 513
=256 - 128 i ""\"
X34 298 372
404 -, 7440} A
Ay A BN - 183
703 I 888 1.034
IN.6 6.9 14.7
20.8 58.8 80.4

A2 Effects of Climate on Mataria and Typhoid Feve'
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Relationship between Cases of Typhoid and
Climate Parameters

Large numbers of people were affected of
typhoid fever in which some people died. Table 8
shows the level of relationship between typhoid
and climatic variabies in {lorin. Ris (0.980, R 15
0,960, and adjusted RC is (0.717 with standard
errorof 0.407. This shows that there is a positive
relationship  between climate and cases of

that cnvironnicntal

typhoid fever suggesting

factors which are the products of climate have
critical cffects of 98% on the incidence of
typhoid in Horin. Birmingham (1997) in his work
supported this finding when he concluded that
epidemiological evidence has pointed to a
widespread environmental cause for recent
outbreaks of cholera and typhoid rather than a
soifit souree contamination as seen in Peru in
1991 and EastAfricain 1997/F99R.

Table 8: Multiplc Regressions between Typhoid Fever and Climate Parameters
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Multivariate Relationship hetween Climate
parameters and Mortality pPue To Typhoid
Fever

Table 10 reflects the degree ol
relationship between climate and death rate on
typhoid fever in the study ared. Minimum
temperature (1 = -0.047) and sunshing (r = -
0.168) are inversely related to therate ol death on
typhoid lever. suggesting  that when  these
Cariables are decreasing in value. death rate on
tvphoid will merease. This is true in real sense
hecause during the period of raiy season, cloud
i formed and sun output is reduced with low
temperature on  the surface. Maximum

temperature (v (.551), rainfall (v 0,439},

winds (1 (3 316y and relative hrmadity (¢
(. _:;-l., are proportionatly related with the rate of
{ " it | Y ' |

Featly of) f-.;?]u?id tevel SHEEUSTIHL that mcrease

vlue of these variables will m rease the death
rate. This is as a result of many fruits that thrive
these chmatic vanables i Honn in

well with

ddeleke £ . A

which large number of people hve on. These
fruits mighty have being allected with one
disease or the others and once they are eating by
man, the resulted case is typhotd fever in many
places. All the same, stream water might bave
been contaminated by surface run-offand wells
may be alfected by winds deposits. All these
con‘tnbupe to the causes of typhoid in which
many lives were claimed in lorin. High
temperature brings about cloudiness; a proces?
of tain formation. when excess waler are d:'t_-.ppcd
on the surface. Cowell | 1996) agreed with this
assertion that Copepod Z()‘.)pial'lk.t(}ﬂ provides d
marine reservoir for cholera pathogen @
thereby facilitate its long term persistence and
disseminated spread to human consumen Vid
marie tood-web. However, cholora and E\"ﬂh““i
cpidemics are associated with positive wurfaee
wemperatare anomalics in coastal and inland lake
waters.

44 Effects of Climate on Malaria and Typhoid £
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Fever and Climate Indices

Result of multiple regression on climate
parameters and typhoid fever mortality in Iorin
chows R is 0,975, R™is 0.916. adjusted R* is
() 413 with standard error 0.178 respectively
Table 11. This result suggests that there is a
positive relationship between the climate and
death rate on typhoid fever. About 98% level of
association explains that death rate on typhoid
faver in Ilorin is as a resull of influence of

Changes in these variables have
significant etfect on the incidence of typhoid. the
adverse impacts of which resulted to death
probably due to poor environmental planmng in
the study area. Burton (1993) explained that
there is extensive evidence that an extreme
climatic event will result in higher losses of life
in a developing countries than in the developed
countries because of limited coping ability and
poor environmental planning.

Table 1: 1: Multiple Regressions between Mortality on Typhoid Fever and

(limate Parameters

Maodel R R- Adjusted R ‘jld_ error
1 0975 0916 0.413 0.178
Source: Author’s Survey, 2011
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Fable 12: Compaonent Loadin;
Rate on [yphot
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-
I'vphoid lluﬁ‘]
Max T -0.14
L | o
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Sun light LR
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Total eigen value 2.368
% of Variance 33.824
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[ Y
| Cumulative Variance ol [ death

Components

2 3
021 973
685 606
830 =121
-.653 -.148
080 369
-.155 422
-318 057
1.717 1.668

24.533 23.824
58.357 82.181

Source: Author's Survey, 2011.

Conclusions

This study work examined the responses
of Typhoid and Malaria Fever to Climate change
in [lorin. The results indicate that climate change
has significant effect on health behavior of
people as there exist a perfect positive
relationship between climatic variables and these
diseases. . The study also shows that [ow
femperature with high rainfall and relative
humidity ehcourages the vectors that transmit
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Kbstract: The developing countries have allocated on average one-third to over one- half of public investment
10 infrastructure sectors, yet many still lack adequate services like water and sanitation, e!ectricitj;mads‘ storm
water drainage, telecommunication and wastes disposal. It is against this background that this paper a::z;emp:s
(0 discuss new management and financing approaches for better performance of infrastructure especially 1;1
the developing countries. Consequently, the paper discusses the role of infrastructure in development and
identifies reasons for its poor performance. New management approaches which include application of
commercial principles of operations, broadening of competition and users involvement are proposed. Similarly
new financing options which include Public-Private partnership (PPP), self-help and the use of bonds are
recommended for better performance of infrastructure in developing couniries.

Keywords: Infrastructure, Development, Public-Private Partnership, Urban Finance,

Urban Management

Introduction: In virtually all the existing urban
centers in developing countries the provision of
basic infrastructure of water and sanitation,
electricity, roads and stormwater drainage,

telecommunication and safe disposal of wastes

to communities do not meet the demands of their
rapidly growing population (World bank, 1994,
Kaigama, 1995). In realization of 'this fact,
governments of developing countries are making
effort in the provision of infrastructure both in
urban and rural areas so as to enhance societal

weifare and foster economic growth and -

development. For example, World Bank (1994)
reports that developing countries invest $200
billion a year in new infrastructure, which 1s 4
percent of their national output and a fifth of thB.lI‘
total investment. The result has been a dramatic
increase in infrastructure services for trqnspon,
power, water sanitation, telecommunication and
irrigation. Despite the strong emphasis, however,
the full benefits of past investments are not being
realized, resulting in wastage of scarce resources
and loss of economic opportunities.

Similarly, McNeil (1993 ) reports that the

developing countries have allocated on average

Sulman A. O.

one-third to over one-half of public investment to
infrastructure sectors, yet many still Lack
adequate services. This is because traffic clogs
urban streets, water and sewerage facilities are
non-existent or vastly overworked, and facilities
fail to provide reliable sources of power. Also,
the World Bank (1994) reports that one billion
people in developing World still lack access to
clean water and nearly two billion lack adequate
sanitation and that in the rural areas especially,
woman and children often spend long hours
fetching water (Fawehinmi, 2003). It reports
further that inadequate transport networks are
deteriorating rapidly in many countries, white
electric power has yet to reach two billion people
and in may countries unreliable power
constraints output. The report concluded that the
demands for telecommunications to modernize
production and enhance international
competitiveness far outstrip existing capacity.
The condition of Nigeria infrastructure 1s
generally poor. For example, World Bank (1996)
reports that Nigeria's urban infrastructure is
crumbling because water supply, sewerage,
sanitation, drainage, roads, electricity, waste

137 Towards Better Performance
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disposal ali suffer from vears of serious neglect
Similarly, a Federal Republic of Nigeria ( 1997)
report that the rate at which communtty
infrastructure and social services arc provided i
Nigeria doesnot commensurate with the pace ol
population growth and expansion. As a result,
infrastructure problems now plague all the urban
centers in Nigeria and these included irregular
water supply, unreliable energy supply, poor
drainage. inefficient waste disposal system,
grossly overstretched intra-city, inter- city and
inter-state transportation systems. It was equally
noted that in most Nigerian cities, urban
infrastructure, are poorly provided and
maintained. Consequently, the inedequacy and
poor quality of urban infrastructural facilities
and services undermined economic efficiency
and compromise the competitiveness of Nigerian
cities in the global economic arena (Federal
Republic of Nigeria, 2012). It is against this
background that this paper attempts to discuss
new management and financing approaches for
better performance of infrastructure especially in
the developing countries. :

Concept of Infrastructure
Fox (1994) defines infrastructure as
those services .derived from the set of public

work traditionally supported by the public sector -

to enhance private sector production and to allow
for household consumption. Ugwu (1993)
identifies three typical characteristics of
infrastructure. These include technical
characteristic which is indivisibility and long
Life span among other; economic characteristic
that is external effects and economy of scale,
high fixed capital and social costs, high risk
investrnent; and institutional characteristic
which include absence from market prices,
central planning and allocation, control among
others.

World Bank (1994) states the
composition of economic infrastructure to
include public utilities which consist of power,
relecommunication, piped water supply,
sanitation, and sewerage solid water, waste
collection and disposal and piped gas; public
works which consist of roads and major dam ang

Sutman A. O.

138

Vol. 6, 2013

| works for irrigation and draing .

by sectors which consist of |

other lr;-msplim =
inter-urban _
:;mtli waterways and airports. o
Obateru (2003) distinguishes bﬁiweep
physical infrf;\.sjtrugtureb -“’"ff,“j*%ang
transportation facilifies and pul llfll utilitieg and
social infrastrqqture cum.pnsn?g $0¢iy!
(community) facilities and services. Exampe, ¢
public utilities include electricity, water and g,
supply sewerage, storm water dfamage‘ -
telephone service, white CXamp}_es-of social o,
community facilities include educational, heajg,
recreational and cultural facilities. Examples of
social services include police and fire protectioy
Schubeler (1996) differentiates betweey,
urban infrastructure services and socia
infrastructure. Urban infrastructure refers
services traditionally provided by the public
works, transport sectors and utilities. Examples
of the above include roads, mass transportation,
water supply, drainage and flood protection,
sewage, solid waste collection and disposal,
power distribution, Street lighting and
telecommunication. The social Infrastructure on
the other hand refers to health, educational,
recreational and cultural facilities.

i
: ! S rbﬂn
jlways, urban transport Bo

an Ty

Impact of Infrastructure on Development
The impact of infrastructure on
development of a community or a nation cannot
bp over emphasized. However, the precise
linkages between infrastructure and
development are stii] open to debate (World
Bank, 1994). Firstly, infrastructure can deliver
major benefits in economic growth. McNeil
(1993) argues that adequate infrastructir®
reduces-‘the cost of production, which affecs
profrltabllity, levels of output, and employmen’
particularly in small-scale business and the
gﬂiﬂ infrastructure “works” productivity 2
Ur increase and when it does not WO
eeconomic renewal can be postponed of gvel
halted. Similarly, World Bank (1994) report ‘i"‘;
g{?ggr mfrastrqcture raises productivity ? o
s !;[:mductmn cost, but it has to c-‘filﬁ‘*“".i ;
Be g 0 accommodate growth. Howeven !
N established that infrastructure cap?
Brows step b ; ¢ that
P BY step with economic output thé
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crease in the stock of infrastructure is
associated with 1 patent increase in gross
domestic product (GDP) across all countries.
(World Bank. 1 994:Fawehinmi, 2003).

' Secondly, apart from economic
considerations, inadequate infrastructurc affects
e health and well-being of citizens (McNeil,
1993). With infrastructure in place and
ing, there is a great chance of healthier
citizens. The most obvious example is the
provision of improved water supply. Several
diseases are caused by the scarcity of drinking
and bathing water especially water- borne
Jdiseases like typhoid fever, cholera, dysentery;
water-washed diseases like scabies; and water
related diseases such as schistosomiasis, guinea
worm and so on (Fawehinmi 2003). Fawehinmi
(2003), reports that improved water and
sanitation in developing countries on average
reduces diarrhoea by 22 percent, round worm by
28 percent, Guinea worm by 76 percent and
schistosomiasis by 73 percent and that diarrhoea
death rates were typically 60 percent lower
among children with adequate sanitation water.

World Bank (1994) reports that poor
olid wastes complicate urban

management of s
street drainage and has been linked with the

proliferation of disease bearing mosquitoes in
standing water.
_ Thirdly, provision of infrastructure, its
sustenance and flow of services from it all have
direct effect on the level of poverty of individuals
in those communities (Fawehinmi 2003).
Infrastructure, thus affects the dimensions of
poverty and in the developing countries it has
become a central poverty issue. Infrastructure
has the power to determine the quality of life for
residents, particularly in urban areas. (McNeil,
1993). This is because neighborhoods often arise
around infrastructure services and they
contribute to community’s cohesion and

livelihood. Mabogunje 1993), reports that urban
nsformed to take account of
frastructural facilities and

| percent in

perl’orm

planning wWas also tra
d to extend in
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essential web in the development of modern city.

Performance of Infrastructure in Developing

Countries

In developing countries, governments
own, operate and finance nearly all
infrastructure, primarily because its production
characteristics and the public interest involved
were thought to required monopoly and hence
government provision. Consequently, the record
of success and failure in infrastructure is largely 2
story of governments performance (World Bank,

1994).

McNeil (1993) reports that the static
concept of infrastructure has failed to recognise
that infrastructure is an ongoing process of
delivering services. Consequently, funding of
operation and maintenance, training and
rewarding of staff to run the facilities, and
institutional and policy reform often have not be
given adequate attention in project design.
Emphasis instead has been on resources to
construct and expand physical assets white much
time has not been devoted to thinking through
infrastructure's long time up-keep, or even
genuine demand for the services. Similarly,
Schuttenbelt and Lorentzen (1994) argue that the
traditional supply orientation to infrastructure
policy has tended to over emphasize public

_sector provision and excessive political

inyolvement in decisions about investment and
pricing.

Wegelin (1996) reports that
infrastructure investments too often have been
made without adequate attention to cross-
sectorial linkages. As a result many cities are
burdened with capital projects that can no longer
function at their designed capacity or allocated in
wrong places. Consequently they often require
so much funding that they displace other more
useful projects. These developments, in turn
have resulted in haphazard investments in nev;
assets, in*fxdequate operation and maintenance
non-sustainability and unreliability of services:

the nee
gervices 10 individual plots of land within the constraints to economic productivity and
city. Consequently, the links between urban  environmental degradation.
ini’raalruc!urai provision, urban land
man agement thus became an intricate and
139 Towards Better Performance
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New Reform for Management and Finaneing
of Infrastructure in Developing Countries

Schuttenbelt and Lorentzen, (1994)
report that experiences of the past decades
confirm that the solution to infrastructure
problems is not merely to expand capacity by
making new investments. The key reform is to
deliver infrastructure services that users need and
are willing and able to pay for infrastructure
service delivery which should respond to
providers whose demand, can be identified;
services should then be provided in a sustainable
way. This requires a level of management and
financial resources often beyond ‘ne reach of
Local Government in developing Countries. It is
in realization of the above that World Bank
(1994) advocates three measures to reform the
provision of infrastructure services namely, the
wider application of commercial principles to
service providers, the broader use of competition
and increased involvement of users where
commercial and competitive behaviour is
constrained.

Applying commercial principles of
operation involves giving service providers
focused and explicit performance objectives,
well-defined budgets based on revenues from
users, and managerial and financial autonomy;
while holding them accountable for their
performance. Consequently, this implies that
governments should not only refrain from adhoc
interventions in the management but should
provide explicit transfers where needed, to meet
social objectives such as public services
obligations. In other words, private sector
invelvement in the management, financing or
ownership will in most cases be needed to ensure
a lasting commercial orientation of
infrastructure.

Secondly, broadening competition means
arranging for suppliers to compete for entire
market (World Bank,: 1994). Ezirim(2003),
reports that a fundamental characteristics of
competitive markets is that they provide
incentives, and disincentives for effective
institutional performance. Competition causes
pressure thereby reducing discretionary
behaviour 1n an organization, and imposing a
discipline that leads to improved performance

-yutmﬂ a"{p (}n
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reasons, the sim_plest_most effectiye
ve a demand Orlen.tattcfg is to eXpanq
the realm of uo.m?etjtive m_arkcls,‘ I h? larger the
Pmportion of m[ras?mc-!urﬂ{:,en1;“3\ that
operated in rea:sonably competitive the befge
Thirdly, involving users more in project desigy
and operation of mfrastructl_m activities 'Wht:re
commercial and competitive behavior jg
constrained provides the information needed 1,
make suppliers more accountable to thejp
customers. Involvement of users -and other
Stakeholders can include consultation during
project planning; direct participation in operation
or maintenance and monitoring. It should be
noted the people as consumers and producers of
infrastructure services, and as citizen influence
the flow and quality of infrastructure services
available to them (Ezerim, 2003).

World Bank (1994) reports that
numerous example of past failures in public
provision, combined with growing evidence of
more efficient and user- responsive private
provision argue for a significant increase in
private involvement in financing operation, and
in many cases ownership. However, the rate at
which to increases private involvement in the
provision of infrastructure in any country will
d'~3I"3_lld on the strength of the private sector, the
administrative capacity of the government {0
regulate private suppliers, the performance of
public sector. providers, -and the political
consensus for private provision. With this in
mind, menu of four main options for ownership
and provision, which must be tailored to fit
country's need as set out by the World Bank
(1994) are proposed bellow:

For these¢ |
way 10 achie

(1) Option A: Public ownership and Publi
Operation
Pum.": Provision by a government department
I?ubhc enterprise, or parastatal authority i most
;;::g:?;; t‘)gm of infrastruct.ure OE‘VI.ICI'Sh‘lp ﬂgﬂ
C‘)mmerci.alt tceesstul puh:hc entities ﬂmUU
over oper; t_PflI’fClple e I give ma{mgers CT{} jcal
interferen (1‘ ‘oS and freedom from po .h-:c'rs
account Et" bul\ they also hold manv’*bcﬂ
agreemegre" often through Pe"mm‘?fl}his
Stinn s ub Jnr- Management contracts. -~
OROW sound business practices and i
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ect to the same regu!_awry, labour law,
qccounting, and compensation standards and
cactices as private firms. Tariffs are set to cover
Sé,sggh and any subsidies 1o l!}e enterprise are
given for specific services and in ‘hxed amounts.
The success level of option A is usually [ow
because of 1ts vulnerability to changes in
govcmmemal support.

suby

(ii) Option B: Public ownership with private
operation

This option is typically implemented through
lease contracts for full operation and
maintenance of publicly owned infrastructure
facilities, or through concessions, which include
responsibility for construction and financing of
new capacity, Arrangements between the owner
(government) and the operator (firm) are set out
in a contract that includes any regulatory
provisions. The private operator typically
assumes all commercial risk of operation and
shares in investment risk under concessions.
Concessions also include contract to build and
operate new facilities under BOT arrangement
and its variants, '

(iil) Option C: Private ownership and private
operation.

The use of this option is increasing both through -
new enfry by private firms in infrastructure

markets and through divestiture of public
ownership of entire systems. Private ownership
is straight forward when services can be provided
competitively and in many infrastructure sectors,
itis possible to identify such activities and allow
private provision. Private firms are able to
respond to local needs efficiently and flexibly,
and market forces and competition encourage
innovation and economy to ensure
responsiveness to demand. This is largely
because the private sectors survival depends on
meeting the needs of consumer on a competitive
basis. It should be noted that while it is becoming
widely acceptable that the private sector can be
effective in improving infrastructure
prnduciwit:yg it can be diﬂ?cuh for them to
function well if a dear !ramewurkl and a
favourable business climate are not place
(World Bank, 1994; Ezirim, 2003).
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(iv) Option D: Community and users provision
This qption 1S most common for local, s;ﬁ%]l
scale infrastructure such as rural feeder r;.)ads
community water supply and sanitation
distribution canals for irrigation: and
maintenance of local drainage systems and it
often compliments central or provincial services
successful community provision requires users
involvement in decision making, especially to set
priotities for expenditures and to ensure an
equitable and agreed sharing of the benefits and
cost of service provision. Technical assistance,
training, and compensation of service operators
are also very important. When these elements are
present, community self-help programmes can
succeed 6\er long periods.

Implementing the above institutional
options and mobilizing funds to expand and
improve services required carefully designed
financing strategies (World Bank, 1994),
Consequently, foreign and domestic sources of
finance will need to be tapped but are limited to
the capacity of any economy to obtain funds from
abroad especially debt finance. With the above in
mind the following are proposed:

(I) Public Private partnership(PPP): Public
Private Partnerships are based on involving
different actors of stakeholders which include the
public sector, the formal private sector, the
informal private sectors and the community and
its representatives in financing infrastructure
(Schuttenbelt and Lorentzen, 1994). The most
common type of partnership arrangement in
developing countries is contracting out.
However, with increasing greater
responsibilities by the government, a broader
range of partnership options should be
considered, these include Build-Operate
Transfer (BOT) and its variants. BOT is a
partnership between public and private sectors
whereby the private firm is authorized to .bulld,
operate an asset or service which will be
transferred to the public sector after a _pe_rmq of
time, The BOT variants include BOO (Build-
Own-Operate) in which there 1» no transi’_er back
to the public sector, BOOT {Bmld-(ﬂ-n-();}c;ﬂt@
Transfer) with special 1 for transfer and training,
BROT (Build-Rent-Operate-Transfer) DBO
(Develop Build Operate) and ROT (Refurbish

Towards Better Performance
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Operate- ] ransfer),
(1) Self help:

Construct Sina
the most com

Mobilizing labour and capital to
Il scale local wrastructure 1s one

h mon technique for supplementing
pllhiu: resources  with varying degree of
Organization and v

S RAn arying amount of state support
(Eziiim, 2003). At the implementation stage, two
distinet features will have to be considered,
Namely sharing of cost and furnishing of labour.
Cost sharing is achieved by making those
Tesidents who will benefit bear the cost or to let
them Ireely make donations according to their
perceived interests, However, it should be noted
thal 'f(()r projects aimed at improvin ; essential
tacilities it should be by means of compulsory
COst sharing while free donation method should
be adopted for construction of non-essential
mfrastructure facilities. Sharing of labour is also
achieved by a direct contribution of labour or
costing the monetary equivalent of one share of
Labour and then getting the money back in form
of wages by personally participating in the work.

(iif) Bond:Municipal bonds can be issued to the
public as way of financing infrastructure project.
Bond is Long-term debt instrument where by
holders are creditors. The private sector
enterprises for infrastructure development if well

positioned can adopt this arrangement of -

infrastructure financing. This method of
financing is suitable for large projects such as
road construction and urban water supply. The
contract agreement is usually tailored to the
needs of the sponsors of the project as well as the
needs of potential suppliers of capital (or
creditors) who may even be the beneficiaries of
the project. It should be noted that to ensure
sustainable delivery of infrastructure services,
provision should be made in the contract debt to
exert some influence upon the direction of the
company in respect of the project.

Conclusion

The developing countries have allocated op
average one third to over one-half of public
investment to inf'rastrucm’re sec‘tors, Yet many
still lack adequate services like water and
sanitation, electricity, roads, storm water
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oae telecommunication and Wasteq
:i:x:l:.\:ﬁt(mtffljsl 1993, World Bank, _“991";_
This paper has attempted a discussion
approaches for better pcr»ic;rm‘am;e of
infrastructure in developing countries, Ney,
management approaches which incjyqe
application of c_ommerc:al principles of
operation, broadening of competition and users
involvement are proposed, while new financing
options which include Publlq-Prwam
Partnership, self-help and the use of bond ap.
recommended. It 18 hoped' that the approaches
discussed in this paper will be more efficient,
user- responsive, more environmen
;;c;fdly, and morle) resourceful in using both the
public and private sectors for better
infrastructure performance in the developing
countries.
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