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Abstract
This research was undertaken in May 2012 usingrglgasize of 174 respondents in four proxy comniesiin
the Kumasi Metropolis of Ghana. Using cross-taliotatiuantitative methods, the research shows tladiting
speed is directly related to age. Also, when presemwith the choice to walk or not in different sa&os,
respondents with higher incomes prefer to tradeaydor time whiles lower income earners would tréidee to
save money. In addition, motorised transport costsesent 15% of the average monthly income oforedgnts
and 18% off their expenditure; of which lower ina@marners cannot afford on a regular basis andftirerwalk
to 'survive',
Keywords: Pedestrian, Travel time, Kumasi, Income, ExpemdjtPedestrian behaviour, Ghana

1. Introduction

Pedestrianisation is a neglected aspect of tratstfmor especially in the developing world; whichshalso
translated into the planning and implementationrafsportation projects in these countries. Itasigrally
associated with low income communities in many t®iag countries.

In cities like Delhi (India), even a subsidized peahbtransport system remains beyond the means @f th
poor segment of the population (Tiwari, 2011). Apfimately 28% of households have a monthly houskhol
income of less than 2000 Rupees (i.e. $45/6®2Pelhi, which means that for a minimum of 4 friper
household per day, at a cost of 4 rupees perarimusehold would need to spend 320 rupees pehroant
transportation (i.e. $7/ €5). For low-income pedplang on the outskirts of the city, the cost ggp may be
between 4 to 6 rupees per day, depending on thebewrf transfers. On average, a low-
income household cannot spend more than 10% ofndésme on transportation. This implies that a
household’s income must be at least 3,200 Rupees §r2/ €50) for it to be able to use the public
transport system at minimum rates. For these pexyaléng and walking are the only logical choic&snari,
2011).

The over — reliance on vehicular transport in theewkloping world together with its
comparatively high infrastructure budget (to thgleet of Pedestrian infrastructure) has resultetiniited
protection for Pedestrians. Between the 1970 to019&iod, 43% of road accidents in Africa conséitlt
pedestrians, thus reiterating the neglect and laickorotection of pedestrians (Downing, 1992; page 3
This high involvement of pedestrians in acctders in part due to their comparatively largambers
in developing countries and to the high proportiémalking trips made.

2. The concept of Pedestrianisation

A pedestrian is generally a person travelling oot,favhether_walking or running (New York department
of transport, 2015). Walking has always been thmgmny means of human locomotion. It sometimes geeresr
into offshoots such as running and is important iaman health and is environmentally friendly. Reop
become pedestrians at some point; whether theyvallkéng to or from their cars, strolling or runningt is
important because it reduces the over — relianceebicular transport and utilizes every little spavailable
without any major land use disruptions. Frequenerege such as walking tends to reduce the chahce o
obesity and related medical problems. In contrasing a car for short trips tends to contributehbtat
obesity and via vehicle emissions to climate chafigeCann & Ewing, 2003). General availability of
public transportation encourages walking, as it wibt, in most cases, take one directly to onessition.

Efforts are under way by pedestrian advocacy graopsestore pedestrian access to new developments,
especially to counteract newer developments in saties. There is a strong advocacy for large aufiee
zones where pedestrians only or pedestrians ane swm-motorised vehicles are allowed. (Mediaal
2010).

The use of cars for short journeys is being rdstlithroughout many countries of the (especialyetbped
world whiles sustainable mobility (walking and dpd) is receiving a lot of positive attention oftein
conjunction with_public transport enhancements (GE387; Gehl, 2007; Gehl, 2010).

In Copenhagen, one of the world's longest pedassfeopping areas, Straget, has been developed tbhger

! This currency conversion is based on historic@isrérom http://www.xe.com/ as at June 15, 2011
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last 40 years principally based on a concept ofamrtdesign known asCopenhagenization(The
Independent, 2009). The term relates to the imphatien of better_pedestrian facilities and se a
bicycle facilities for _utility cycling in cities; ad it focuses city transport on pedestrianisatiod aycling
rather than the car, and thus reaps the assodiatesfits. There are various benefits to such gfiege A survey
conducted in South Asian cities (Thomson, 1977hébaut that “low cost strategy” cities consume leaasport
energy. High population densities, intensely mixadd use, short trip distances, and high propastioh
pedestrians and non-motorized transport charaeténizse “low cost strategy” cities or urban cen(Mswman
and Kenworthy, 1989).

Various researchers have come out with theories dascribe how pedestrians react in given
circumstances. Osaragi (2004) analyses the chaslice of pedestrian flow as an important prersifei

for the effective design of human usable space. ddwcept and framework of the model proposes that
Pedestrian behaviour is composed of the behaviasedon mental stress, and occasional behavioed bas
on environmental conditions (Figure 1). The menstdess, which pedestrians receive due to their
walking journey, is described by their attributesd aenvironmental conditions. The occasional behavio
is described by conditions determined by the stéiterowds within the pedestrian space. Furthermtire,
individual behaviours together contribute to cdnsti the state of crowds, which in turn affect widial
behaviour.

(1) Pedestrian Behaviour
Dynamic change of speed and directior]

(V) (vii) (Vi)
(2) Behaviour based on Mental Stress (3) Occasional Behaviour
P-stress (Pedestrian Stress) Foreseeing Behaviour, Pursuing Behaviopr,
D-stress (Destination Stress) Halting Behaviour, Passing Behaviour
(i) (i) (iii) (iv)
iy
(4) Pedestrian Attributes (5) Environmental Conditions (6) Relative Conditions
Office worker, Sex, Age, Pedestrians density, Moving-direction ¢f Relative velocity, Relative
Height, Walking Speesdtc crowdsetc distanceetc
Examples of (i) — (vii)
(1) Aged people receive smaller stress than othebatés
(i) Degree of the stress is dependent on Pedestriaitylen

(iif)  Pedestrians pursue other pedestrians in the fiardse of high density
(iv)  Pedestrians pass other pedestrians being tooioltise front

(v) Pedestrians move to the position where the metnégssis minimum
(vi)  Pedestrians foresee subsequent states to walleaffic

(vil)  The state of crowds is determined by individuald2tdan behaviour

Figure 1. Pedestrian Behaviour
Source: Osaragi, 2004

2.1 Pedestrian Stress

Pedestrians receive a kind of mental stress fradmeropedestrians while walking; this is called Ristress”

(pedestrian stress). Also, if he/she cannot watkglthe shortest path to his or her destinatiofshieereceives
another kind of mental stress; called @-Stress” (destination stress). Thus, the mentalsstused in this
study is composed d?-stresses anD - stresses, and pedestrians are assumed to movsitormwhere their
stress is minimized (Osaragi, 2004).

2.2 Pedestrians’ Occasional Behaviour

There are many variations of Pedestrians' occasibahaviour. These occasional behaviours are:

* Pursuing Behaviour: As pedestrian density risedgegteians consciously pursue a pedestrian in obnt
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them who is walking in the same direction.

¢ Halting Behaviour: In crowded flows, pedestriansmetimes come to a halt in order to avoid a colfisio
with other pedestrians passing in front of themy Anove of less than 30cm is barely observable
within successive time steps (0.3 seconds latad) sa this range (30cm by 30cm) is defined as a
“halting range”. If the next position at where sgds at a minimum is estimated to be within thisge,
pedestrians are assumed to halt at the presetibposi

* Foreseeing Behaviour: In order to efficiently agrimt a destination, pedestrians are continuously
anticipating subsequent states. This is becausdamae behaviour with respect to the person intfron
greatly influences the efficiency of the subsequealk. Foreseeing behaviour can be interpretednas a
action undertaken in advance for the purpose oidawyp collisions with surrounding pedestrians.

* Passing Behaviour: Sometimes pedestrians occalyiquaess the person in front of them. This behavigur
defined as “passing behaviour”. The associatecement of walking speed is expressed by temporarily
changing the preferred walking speed. The increnoérdpeed is assumed to be 0.3 m/s based on
observed data (Osaragi, 2004).

2.3 Pedestrian Time

Time is a valuable non-renewable resource.. Afleeps and work, a major share of people's personal

time is devoted to transport. People around theldvtend to devote 60-90 minutes per day to personal

travel (Litman, 2009; page 6). It is an influence everyday life of which pedestrian decision — mgkis
part. A survey conducted in Japan (Zhang, 2009)tten influence of time use on pedestrian decision
making in Hiroshima indicates that 59.3% of pedas$ visited the city centre for shopping purposes
followed by recreational, social and dining actest(29.4%percent). Average time spent in the agtytre is

172 minutes, which (according to pedestrians) wdagd far worse if they were using a car; since thdly

have to park and pay at designated parking lotschwhare a distance away from the city centre. This

shows that pedestrianisation is vital in avoidingaffic and time wasting in city
centres.

Travel time is one of the largest categories ofigpmrt costs, and time savings are often claimedbetthe

greatest benefit of transport projects such aswagcdand public transit improvements. TWalue of Travel

Time (VTT) refers to the cost of time spent on transpantluding waiting as well as actual travel. It

includes costs to consumers of personal (unpaidg tspent on travel, and costs to businesses of paid

employee time spent on travel. THalue of Travel Time Saving&/TTS) refers to the benefits from reduced
travel time costs. There are several types of trane. Clock timeis measured objectively, whileerceived

(also calledcognitive time is how users experience travel; which tends toemse with discomfort,

insecurity and congestion. (Litman, 2009).

Travel time unit costs tend to increase with incoared are lower for children and unemployed peopleg

might prefer walking (put differently, employed pé® are often willing to pay more for travel time

savings). Some travel time has a low cost or pesitialue because people enjoy the experience,dingu
recreational travel and errands that involve soadivities (Litman, 2009). Travel time is an imal cost.

The main equity issue occurs if people who arespartation disadvantaged (for instance pedestrians)

bear excessive travel time costs compared withethedio are more advantaged (for instance motorists).

Travel time costs can be considered inefficienusers impose delay on other travellers. Transpontat

project evaluation practices that value certaimetéime savings (such as reduced motorist cormeskelays)

but not others (such as delays to pedestrians)esatt in inequitable planning decisions (Litma@0Q).

Some transport system changes intended to inctemsel speeds and save travel time tend to redthoer o

forms of accessibility and increase travel timetedser other users. For example, expanding roadvaaygs

increasing traffic speeds tends to create bart@raon-motorized travel (including pedestrianisaticand
encourages more dispersed land use developmenthwbkduces accessibility and increases travel time

costs, particularly for pedestrians (Litman, 2009).

3. Income and Expenditure

Income is the consumption and savings opporturtityt tis gained by an entity within a specified time

frame, which is generally expressed in monetamngerFor households and individuals, income is the s

of all the wages, salaries, profits, interests, npayts, rents and other forms of earnings receweddiven

period of time (Barr, 2004; Case & Fair, 2007).

On the other hand, expenditure refers to the deeseilm economic benefits (in this case of a perdaripng an

accounting period in the form of outflows of assmténcurrences of liabilities that results in desses in equity

(IASB, 2001). In other words, it is an outflow ofomey to another person or group to pay for an item

service; including transportation.

As shown in a research by the European EnvironmAgency (2005) on the share of expenditure on patson

mobility in EU countries, the share of spendingtansport appears to increase with income, butifierence
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is largely due to greater spending on vehicle paseh The research also found that variations can be
found between social groups; retired people formgla spend less on transport and are interested in
pedestrian activity for health reasons, whiles themployed embrace pedestrianisation for finangakons
(EEA, 2005).

Also according to this research, travel budgets nawmeh lower for households without a car, a siarati
more common in the lower income groups; who mosort to walking and cycling for short and sometm
long distances (EEA, 2005).

Again the study by Tiwari (2011), shows that samquleveys from colonies in Delhi indicates that pgeogre
largely dependent on walking (20%) or cycling (44%)work. It is estimated that there are over 1,500
unauthorized colonies without civic amenities inlidbend as much as 60% of the population livesuh-s
standard housing. This is true for people emplayedhe informal sector, with household income afsléhan
2,000 Rupees (i.e. $45/ €32) per month (Tiwari, 1201

4. Transport in Developing Countries

In developing countries, transport improvements ehdended to be aimed at motorists rather than
pedestrians in spite of the evidence of the higlolirement rates of pedestrians in accidents. Deugdp
countries' concern about road accidents began muae recently and with this late start in road safe
and with comparatively few resources, developingintbes have lagged behind developed countries in
pedestrian facility and road safety improvement®lails in taking action have also occurred because
reliable information has not been available andabee there has been uncertainty about the trahsitgra

of developed country solutions to the different diians found in the developing world (Downing, 299
Pedestrian fatalities represent up to 70% of tlamsjort fatalities in developing countries (Downidg92;
page 2).

According to Downing (1992), studies carried out thg Overseas Centre Transport Research Laboratory
(Crowthorne UK), indicate that pedestrian accidéntsleveloping countries are a major cause of daath
injury; accounting for almost 10% of deaths repdrite the 5 - 44 year age group. It is also a ceamaidle
waste of scarce resources with accidents typiaadlsting at least one per cent of a country’s GNP pe
annum.

5. Pedestrianisation in Ghana

Pedestrianisation is commonly integrated with otlmodes of transport in Ghana. In the capital (Ac@a at
2011, walking modal share was 36%; with 6% foriog;land 52% for cars; including private cars,daixiformal and
formal buses (Quarshie, 2011). In the recent past,— motorised transport issues were not commbis Was
because mobility and urban sprawl were not as camam® it is now; most people lived and worked in
walking distances. The intensification of urbarimatin Ghana, with the growth of cities and comntiesi
relocation of farmlands and the sprawling of resi#s and job places has resulted in mobility is§Qesirshie,
2011). In the wake of Ghana's development, roadneagng was vehicle-oriented instead of being peop
oriented (Quarshie, 2011). This situation has restlepedestrians as the most vulnerable road users i
Ghana. Drivers' attitude towards pedestrians (ésihecat zebra crossings) is quite different froret
norm (Ibrahim & Kidwai, 2005).

The National Road Safety Commission of Ghana (NRBXD8), has observed that pedestrians have great
difficulty in crossing roads as most of the drivets not care for the waiting pedestrians. Mosthgyt
would have to wait for a significantly long timefbee a driver would be willing to stop and alloweth to
cross; or wait until there were no more vehiclaselenough. This phenomenon may probably be dtigeto
misunderstanding on the rule of the right-of-waysach a situation or it could also be due to thigude of

the motorists themselves that they are not wiltmgtop because they think they would be losingeirime.
These problems coupled with the lack of pedestidirastructure have resulted in a significant pmtipo

of pedestrians being involved in road accidentscofding to the NRSC (2008), averagely, 42.6% of
pedestrians and cyclists have been involved irdaots from 2002 to 2008 in Ghana.

Even in instances where they have been provideld thig requisite infrastructure, there is no gu@arihat

it will be used for this purpose. A case in poigstthe conflicts or encounters between pedestriaitts w
cyclists, motor vehicles, pedestrian street-selleshside vendors and people living on the stndwt illegally
occupy sidewalks sometimes (Ampongdlal, 1996).

6. Objectives of the study

The research focuses on assestirggrole of Time, Income and Expenditure pattemsedestrian decision

— making in the Kumasi Metropolitan areghe aim of this research is to answer these neseaestions:

* What are the characteristics of Pedestrians ifktimasi Metropolis?

* What is the role of time and total travel cost iedpstrian decision — making in the Kumasi
Metropolis?

* Does the interplay between distance and time plajeain pedestrian decision making in the Kumasi
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Metropolis?

* Does pedestrian income and spending pattern irfudrip decisions in the Kumasi Metropolis?

7. Scope

The Geographic scope for this research is the Kurkbetropolitan area in Ghana with Kumasi as its
capital. It has a land area of 254 square Kilonsetvith a population of 1,170,270 as at the yea0O3@hana
Statistical Service, 2005; page 126). It is locairedhe southern part of Ghana and is the secorgksa
metropolis apart from the capital (Accra) in Ghahap 1 shows the Administrative Map of Kumasi
Metropolitan area. Four neighbourhoods in the Kunhdstropolis (shown in Map 1) were sampled out
based on their economic characteristics for theare$.
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8. Methodology

8.1 Research Design

Map 1: Kumasi Metropolitan Area
Source: Kumasi Metropolitan Assembly, 2009

Mostly quantitative data was employed in this resdeacomplemented by some qualitative elementse Th
Data collected related to pedestrians sampled fimm neighbourhoods in the Kumasi Metropolis. This
therefore entailed primary as well as secondarg.dat
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Data Data Dependent Independent Sources
Type Collection Variable Variables
Primary | Questionnaire Pedestrian Pedestrian time Households
decision Pedestrian income
making Pedestrian expenditure
Secondary Relevant literaturg Pedestrian Pedestrian facilities 1. Ministry of
decision Pedestrianisation Road
making policies & Transportation
2. Kumasi
Metropolitan
Assembly

Table 1: Study Variables, Data Type & Sources
Source: Author, March 2012

8.2 Sampling and Data Collection Techniques

Stratified sampling method was used to sample lotget proxy communities based on their high, middle
and low income residential status in the Kumasirapetlis. The Central Business District was alsduithed

as one of the proxy communities. Thus, the fourmomities are Adum (the Central business distristjvall as
Manhyia, Kentenkrono and Patasi which are low, feidand high income residential areas respectivéigse
four communities are represented in Map 1 by a éfatum), Circle (Manhyia), Square (Kentenkrono) and
Rectangle (Patasi)ln all, 174 respondents were interviewed in thamidsi Metropolis; 44 each from
Manhyia, Patasi and Adum and 42 from Kentenkrorus Tvas a based on a 2012 projection of the year
2000 population statistics for the four communit{sampling details in Appendix).

9. Analysis of Data

9.1 Overview of Respondents

Of the 174 respondents interviewed for the resea®8hof them (54.6%) were female whiles 79 wereemal
(45.4%) with the minimum age at 14. A total of 1B83pondents (76.4%) were between the ages of 25
to 57 whiles those from 14-24 and over 57 were 28.6This would help to provide enough
information about the income and expenditure infoes on pedestrians’ decision — making; and tha dat
proves this because all 133 respondents were esgplyat the time of responding to the questioasair

9.2 Pedestrian Route Choice

This aspect of the research delves into pedestrizneserence for either sidewalks (mostly assodiate
with the main roads) or alleys and footpaths initheer neighbourhoods. Upon the survey, it was doant
that 44.3% of respondents prefer to use the sideswahiles 55.7% prefer the alleys and footpathshair
neighbourhoods.

COMFORT
YES % NO | % TOTAL| %
Preference Sidewalk (Near Roads) 42 54.5 | 35 45.5| 77 100
Alleys & Footpaths 8 8.2 |89 91.8| 97 100
TOTAL 50 28.7 | 124 | 71.3| 174 100

Table 2: Cross — Tabulation of Pedestrian Routadehand Comfort
Source: Field survey, March 2012

From Table 2, it is inferred that 54.5% of the m@¥bents are comfortable with walking on sidewatkss is
because 73.1% of the 50 respondents who respogdstitd being comfortable on sidewalks (table 8)jtauted
the comfort to the existence of available pedestvialkways in their vicinity. Conversely, 28.2% tife 124
respondents who responded "no" attributed thetodigort to the lack of pedestrian walkways and walks in
their community (table 4). Thus 91.8% of the 12dpmndents (who responded "no") have no option than
use the internal alleys and footpaths in their comity since they cannot access proper pedestréditiés.
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9.3 Pedestrian Comfort
This aspect of the research analyses the reasoms patiestrians feel comfortable or uncomfortable as
they walk.

REASON PERCENTAGE
Available walkways 73.1
Less congestion 23.1
Others 3.8
Total 100

Table 3: Reason for Pedestrian Comfort (percentages
Source: Field survey, March 2012

Table 3 shows that 73.1% of respondents associd walking comfort to available walkways. Ths i
because not only do the respondents have accélse twalkways on the main roads, but also, about Gif%
the roads in their neighbourhood are characteiigegedestrian walkways. A case in point is the @ént
Business District of the Kumasi Metropolis (Adumhieh is characterised by pedestrian walkways and
sidewalks in about 858%f its roads. This is to help enhance brisk bussinend reduce human — vehicular
congestion.

The community of Manhyia in terms of pedestrian fayin possesses pedestrian walkways because it is
experiencing the trickledown effect of the "KejetiaAdum commercial zone" (which is the main busines
and transport corridor of the Kumasi metropolisyl an therefore typified by pedestrian facilitiesrgsponse

to the trickle down of commercial activities fromejéti€ and Adum. The distance from Manhyia to Kejetia
is less than 1km.

Also (from table 3), 3.8% of the respondents aiteld their walking comfort to the presence of (viogk
streetlights in their neighbourhood especiallyhie Kentenkrono community. It therefore affords thére
security to walk especially in the night. In adulitj 23.1% also attributed it to minimised congestiooth
human and vehicular).

REASON PERCENTAGE
Human Congestion 33.9
Vehicular Congestion 2.9
Muddy/Dusty roads 8.7
No walkways 28.2
Distance to Destination 26.3
Total 100

Table 4 - Reason for Pedestrian Discomfort
Source: Field survey, March 2012

It is interesting to note (from table 4) that 26.3%o0f the respondents attributed their discomfort tothe
distance from their origin to their destination, also known as Destination Stress ob — StresgOsaragi,
2004). As stated in the literature, this is a kindf mental stress (Osaragi, 2004). This
stress situation can be attributed in part to humanand vehicular congestion, muddy/dusty
roads, as well as the lack of pedestrian walkwayn effect, his could increase Pedestriansperceivedor
cognitive time (how users experience travel; which tends to increg with discomfort, insecurity and
congestion)

10. Pedestrians’ Time — use

10.1 Pedestrians' walking Speed

Walking speed is the speed at which humans choosevalk. In the absence of significant external
factors, humans tend to walk at approximately letres per second or 5.0 kilometres per hour (Bnogveit
al, 2006; 390 — 398). This section of the reseavihtherefore look at the average walking speedtitd
respondents and its implications for their pedastsation decision— making (table 5).

2 This is an estimation based on a personal obsenvaet the case study area
% Kejetia is one of the two biggest open air marketshana
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AGE GROUP WALKING TIME (in minutes) TOTAL no. of
respondents
1-30 31-60 61-90 91-120 Freq. | %
14-24 25 2 0 0 27 15.5
25-35 36 15 0 0 51 29.3
36-46 19 25 0 0 44 25.3
47 - 57 0 36 2 0 38 21.8
58 and above 0 10 2 2 14 8.1
Total no. of |80 88 4 2 174 100
respondents

Table 5: Walking Speed (minutes per kilometre)
Source: Field survey, March 2012

It can be inferred from table 5 that the walkingeesp is inversely proportional to increasing aget th, it
reduces with age. This is because all the 80 relpus whose walking speed ranges between 1 — 3@tasin
per kilometre are within the ages of 14 to 46. red¢éingly, all 6 respondents who spend over 60 temuo
walk a kilometre — distance are above 46 yearsainttberefore be concluded from this table that gopeople
walk faster than old people. In addition, the ageravalking speed for all 174 Pedestrians is 37 tasjuthus,
averagely, pedestrians spend 37 minutes on a fnéile walk (37 minutes per kilometre or 1.6krfvfjhis in
part can be attributed to the lack of pedestrianilifi@s and the human vehicular congestion thapoadents
attested to (Table 2 and Figure 4) which resti@etd sometimes slows down the pace of their movement

10.2 Daily Walking (Clock) Time

TIME (in minutes) FREQUENCY PERCENTAGE

1-30 16 9

31-60 25 14

61-90 35 20
91-120 64 37
121-150 8 5
151-180 14 8
Over 180 12 7

Total 174 100

Table 6: Daily Walking Time
Source: Field survey, March 2012

From table 6, it is observed that 70% of the redpots (133 respondents) spend more than 60 midites
their day on walking. From the analysis, resporslent average spend 97 minutes daily on walking. The
vehicular transport cost equivalent of the 97 —utgnwalk is Gh¢2.50 (i.e. $1.35 or £1This means that by
walking pedestrians save Gh¢2.50 averagely ongoahg the Kumasi Metropolis.

10.3 Pedestrians’ Access to Time

This aspect of the research looks at whether peéalestwalk because of time availability or they are
constrained by income. Two scenarios are used [kérst, whether pedestrians prefer walking or usang
vehicle for a 1 - kilometre trip if they have enoutime at their disposal and secondly, whether pedest
prefer walking or using a vehicle for a 300 metip if they are time — constrained. Table 7 looksha two
scenarios

4 One factor that influenced this rather slow watképeed is the range of the walking time provide8(@, 31-60..)

® The exchange rates applied here for the US datidrthe Euro was a historical exchange rate for Mgy2012 according
to http://www.xe.com/. This date and exchange sat&ce will be applied to subsequent monetary exghaate calculations
in this research.
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SCENARIO 1 SCENARIO 2
1KM TRIP 300M TRIP
(TIME — AVAILABLE) (TIME— CONSTRAINED) TOTAL
FREQUENCY PERCENT FREQUENCY PERCENT
Walk 106 60.9 43 24.7 149
Vehicle 68 39.1 131 75.3 199
Total 174 100 174 100

Table 7: Pedestrians' Access to Time
NB: All 174 Respondents answered the 2 Scenarios

Source: Field survey, March 2012
From table 7, 60.9% of the respondents wake ta 1 kilometre trip without time - constta prefer to
walk; this is mainly due to health reasons. Als®,7% of the respondents who take a 300 metre teéfep
to walk even though they are tim e -constrained; mlep to reduce their transport costs and their
perceived or cognitive time in areas of huge tcafft can therefore be said that these two groudpseople
(149 in total) have two things in common for theictions; health issues and financial
constraints. A cross- tabulation of the two scemsasbows that 6.3% (11 out of the 174 respondents) ld/
prefer both decisions in both scenarios; i.e. theguld prefer to walk a 1 kilometre journey in
order to keep fit and they would also prefer tokwal 300 metre trip to save transport costs. Als¢éhdl
respondents are over 57 years and receive a maximomthly salary o f Gh¢400 ($210 or €165). With
regard to the scenario of the 300 metre trip, 5%the 44 respondents in the Central Business Distri
(Adum) prefer to walk this distance because theyiowvant to reduce their perceived travel time (by
avoiding human and vehicular traffic). Thus in Adumvalking short trips is preferable to taking a ickh
(especially if the destination is within Adum) basa of the potential increase in perceived travéie
and the high value of travel time costs (cost pfetispent on transport, including waiting as wellaatual
travel).
Table 7 also shows that 39.1% of the respondergfempto use a vehicle for a 1km trip, even if tiise
available. 75.3% of the respondents also prefeus® a vehicle for a 300 metre journey and theisaras
simple, that time is far more important at thattanse than paid travel cost. A cross tabulatiomhafse two
groups of people in the two scenarios in tabledicates that 10.3% (18 of the 174 respondents) wa u |
prefer to use a vehicle in both scenarios (1 kilimener 300 metre trip). All 18 respondents receimencome
of more than Gh¢600 a month ($316 or €247) andefher prefer to spend money to save time
rather than spend time to save money.

10.4 Pedestrians' Occasional Behaviour

Pedestrians’ occasional behaviour looks at thetitn where pedestrians are faced with a rise imamutraffic
on a pedestrian walkway or sidewalk. The aim of #Epect of the research is to find out pedestniaastion in
such situations. Four behaviours were used asge ffan this analysis as explained earlier; thisuides Pursuing
Behaviour, Halting Behaviour, Foreseeing Behavid Passing Behaviour (Osaragi, 2004). Table 8lyses
the occasional behaviour of the 174 respoisdém the four selected communities.

PEDESTRIANS’ OCCASSIONAL BEHAVIOUR PERCENTAGE
Pursuing Behaviour 14.4
Halting Behaviour 31
Foreseeing Behaviour 13.8
Passing Behaviour 40.8
Total 100

Table 8: Pedestrians’ occasional Behaviour (peagss)
Source: Field survey, March 2012

Table 8 indicates that 62% of the respondents (44ub of the 71 in number) who exhibit passing behaviar
spend 30 minutes or less (walking time) on a 1 kiletre trip and thus have a walking speed of 2
kilometres per hour (0.5 metres per second) whichsihigher than the overall research average of 1.6
kilometres per hour. Thus, these 44 respondents arable to use their walking speed to pass by other
pedestrians in high pedestrian density situations.
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11. Pedestrian Income and Expenditure

This part of the research looks at pedestrianginigcand expenditure and how it influences theireptn
decision making. It also looks at pedestrians' mmgnexpenditure on paid (vehicular transport) amdvh
transport costs also renders people as ‘survivdégieians’.

The research shows that, 92.5% of respondents rd€fiondents) are employed whiles 7.5% (13 respésiden
are unemployed. Thus for the unemployed, infornmaticas gained on their monthly expenses and monthly
transport costs but not their monthly income. Theome analysis will therefore be based on the 161
employed respondents but for the income — expeamrditlichotomy, all 174 respondents will be used.nfro
the analysis of the income and expenditure datheged, it is found that respondents receive anageer
monthly income of Gh¢449 ($236/ €185) and spend3BA¢$194/€152) averagely per month. Table 9 looks
at the income and expenditure analysis.

It is observed (from table 9) that 29 respondergm eand spend less than Gh¢200 a month (i.e.
$105/€82). In detail, 86% (25 out of 29) of thepmsdents who earn and spend less than Gh¢200 monthl
walk to work. A further analysis shows that 16 ofithese 25 respondents walk to work every dayeshtihe
remaining 9 walk twice or more in a week to work.

MONTHLY INCOME (in GH¢)
LESS 200 -400401- |601- [801- ABOVE
THAN 600 800 1000 1000 TOTAL
200
Monthly Less than 29 18 0 0 0 0 47
Expenditure | 200
(Gh¢) 200 - 400 0 48 2 0 2 2 54
401 - 600 0 2 19 6 0 0 27
601 - 800 0 0 0 15 6 0 21
801 -1000 0 0 0 0 5 0 5
Above 1000 0 0 0 0 0 7 7
Total 29 68 21 21 13 9 161

Table 9: Income and Expenditure Analysis
Source: Field survey, March 2012
Furthermore, (from table 9) 58 out of the 161 eryptb respondents (36%) receive and spend more than
Gh¢400 ($210/€165) a month whiles 93% (54 out ef B8 respondents who receive and spend more than
Gh¢400 monthly) use vehicles; i.e. either privaescpublic transport or a combination of both twrky

In relation to transport, the average monthly exiitere on transport per month is Gh¢67.4 ($36/€28)is
figure includes costs for both public transportwadl as private transport cost (fuel and mainteaanit also
means that the average transport cost per monttizdas 15% of pedestrians' average monthly incanek
18% of their expenditure. By drawing inference frohe income — expenditure situation and the average
monthly expenditure on transport, it is found that (94%) of the 58 respondents who earn and spemd m
than Gh¢400 monthly spend more than Gh¢40 ($21/81mMpnth on transport; thus for 20 working days in
month, they spend Gh¢2 ($1/€0.80) daily on trartspor

For the 103 respondents who earn and spend leesGh&400 ($210/€165) monthly, 66% spend less than
Gh¢40 on transport per month. It is also importanfind out the reasons why 76 respondents prafer t
walk to work (as shown in Table 10).

REASON FREQUENCY PERCENT

Cost Effectiveness 47 61.8
Convenience 20 26
Health 7 9.2
Others 2 2.6
Total 76 100

Table 10: Reason for Walking to Work
Source: Field survey, March 2012
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Table 10 indicates that 61.8% (47 out of the 7@aadents) who walk to work do so in order to mirsieni
transport cost (cost effectiveness). 40% of thegerespondents who walk to work in order to minimise
transport costs actually earn and spend less tH@2@ monthly (i.e. $105/€82) and thus prefer tdkvia
work in order to channel their meagre earningsttemoactivities. This is proved by 26 of the 47paslents
(55%) who responded that they walk to work in ofteavoid paying transport costs sometimes.

In addition, table 10 also shows that, 26% of teepondents admitted that they walk to work becé#uise
convenient (proximous). These respondents livenid around Adum (including Manhyia) and thus find it
convenient to walk (to their workplaces in the cainbusiness district of Adum) rather than incretsar
travel time cost by taking a vehicle.

In addition, 9.2% of the respondents who preferkimal on health grounds (table 10) are aged above 46
and thus value the health benefits of walking. Alsh6% of the respondents also acknowledged the fac
that it is difficult to get public transport frorhdir place of residence (in Ashtown, the immediadeth-western
neighbour of Adum). Therefore they either haveite h taxi or walk, and they prefer the latter.iitira taxi in
Ghana (by yourself) is more expensive due to theireuof shared taxis being operated in designasausport
points.

12. Pedestrian Problems

12.1 Pedestrian — Vehicular Conflict

Under this category, pedestrians were asked aheutetception they receive from car drivers whenssirg

a road (Table 11).

RECEPTION FROM DRIVERS PERCENTAGE
Impatient Car Drivers 70.7
Patient Car Drivers 29.3
Total 100

Table 11: Reception from Drivers

Source: Field survey, March 2012
The research shows that pedestrian — vehiculardrariis virtually non - existent or minimal at beat;least from
the perspective of the pedestrians (table 11). épdeanalysis shows that 85% of the 130 respondemis
live in the residential areas of Kentenkrono, Hatas Manhyia responded that drivers are impatienallow
them to cross the roads. For residents of Kentewkrthey blamed the lack of speed bumps on the main
Kumasi — Accra highway for this situation. This yheaim has endangered their lives and according to
them at least 1 person gets knocked over by spgedihicles every 3 monthsFor Patasi residents, they
asserted that drivers have no regard for the spesdallowed in built — up areas (up to 30km/h)dan
therefore they over-speed and do not have the emuitb allow pedestrians to cross even at intéosect
points. Residents of Manhyia on the other hand asiphd that since Manhyia is one of the few
proximous congestion — free zones around Aim — Kejetia commercial corridoinformal transport
(trotro® and taxi) drivers are in a hurry to use the Manhyia - roamsjuickly reach their destinations to
pick up passengers in order to come back to picknope again. Thus, they have no regard for who is
crossing the road. In addition, they (Manhyia resid) are also faced with the problem of over sipged
scooters and motorbikes, which also poses a tlogatdestrian life. In part this conflict can b#ihtted to the
ineffective enforcement of traffic laws in theseas.

The 29.3% (Table 11) who acknowledged that drieees patient and allow people to cross also asséntd
drivers usually allow people to cross when theyfaoed with a jam-packed traffic situation. 64.7%tte
51 respondents who admitted to better treatmentnfrdrivers were interviewed in Adum where they
asserted that because of the (human and vehidrdéfig, drivers cannot drive at their preferrecesgd and are
forced to move at a slow pace to allow pedestriaovve ment.

13. Major Findings
The findings of the research have been re-aligndthe¢ research questions that that guided thiarelseThus
these four categories of the findings answer teeaich questions.

® It should be noted that such word-of-mouth formmfrmation could be exaggerated.

" The Kejetia—Adum commercial corridor experiendes most traffic in the Kumasi metropolis (espewialuring rush
hours)

8 local name for jitneys in Ghana
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13.1 Characteristics of Pedestrians in the Kumaetrdpolis.

The gender distribution of the research is a réflacof the Kumasi metropolis with females slightly
outnumbering males. It was realised that peopléhiwithe ages of 25 — 35 were the majority whiles
those 58 and above were the minority. The travedracteristics also shows that 6 out of every 10
pedestrians prefer to utilise the internal alleysl #ootpaths within their neighbourhoods rathemthiging the
sidewalks mainly due to human and vehicular trafffiles 4 out of 10 prefer the sidewalk becausy teve
access to them.

13.2 The role of time and total travel cost in tdan route choices in the Kumasi Metropolis.

This aspect of the research looks at pedestriaalking speed and daily walking time. From the asisly
undertaken, it is found that 51% of respondenta\¢@0 — 60 minutes to walk a 1 kilometre journe§%»
spend 30 minutes or less, 2.3% spend 61-90 mimdidss 0.7% spend 91 — 120 minutes. Also, walkipgesl
decreases with age; because 100% of the respondéotspend less than 30 minutes on a 1km walk are
between the ages of 14 — 46 whiles those who spénchinutes or more are above 46 years. In additien,
average walking speed is 1.6 kilometres per hohlis & significantly slower than the 5.0 kilometreer hour
stated by Browningt al (2006). A major reason for this is the various horaad vehicular obstacles as well as
unavailable sidewalks in certain aréas.

Also from the analysis, the average daily walkiimget of respondents was 97 minutes, which is highean
the 60-90 minutes daily walking time stated by latm(2009). This 97 minutes equals a daily publi@rsport
cost of Gh¢2.50 (i.e. $1.35 or €1). Thus, respontdewho prefer walking are able to save Gh¢2.50 on
transport due to walking.

13.3 Time — distance influence in pedestrian dexisi making in the Kumasi Metropolis.

Under this aspect of the research, the trade-cffavden time and distance were analysed whiles pettes
occasional behaviour was also analysed. By loolkihdghe trade-offs, the analysis indicates that %0 ®&f
pedestrians prefer to walk a 1km journey if theyehanough time whiles 39.1% prefer to use a veliictbe
same scenario. Some of the reasons given by resptmdvho prefer walking are health reasons (these
respondents are 58 years and above). Others remmshdeason was cost-effectiveness and thesendspts
earned less than Gh¢400 a month (i.e. $210 or €WBfer the second scenario of the trade-offs, 98508 the
respondents prefer to use a vehicle for a 300 meipe whiles 24.7% prefer to walk in such situason
Whiles the respondents who prefer a vehicle imeti constrained 300 metre situation perceive bdahe
logical thing to do, the 24.7% who prefer walkingsbd their responses on the fact that in placesighf
human and vehicular density, walking is faster thaking a vehicle. A case in point is Adum and
Kejetia where walking is preferable for short distas to avoid traffic (due to the possibility ofhiperceived
travel time).

The second part of this research objective lookgedestrian behaviour in high human traffic sitoasgi 1t
indicates that 40.8% of respondents exhibit pasdiepaviour; in detaill 62% of the respondents who
exhibit passing behaviour have a walking speed .6frBetres per second (2 kilometres per hour) aed ar
not older than 46 years. Other preferences inclhdéiing, (31%), pursuing (14.4%) and foreseeing
behaviour (13.8%).

13.4 The role of income and expenditure patterns pmaestrian decision — making in the Kumasi
Metropolis.

From the data collected, 161 out of the 174 respoisdwere employed. The income and expendituratisitu

of people influences their pedestrianisation dentsi The average monthly income of respondents faasd

to be Gh¢449 ($236/ €185) whiles the average expeadwas Gh¢369 ($194/€152). Average monthly
transport expenditure on vehicular transport, iiclg fuel and maintenance cost, is Ght¢67.4 ($3§/€PBis
represents 15% of pedestrian income and 18% ofspéale expenditure. The Gh¢67.4 monthly transport
expenditure, if spread over 30 days in a month mehat a daily transport cost of Gh¢2.30 ($1.2@Ews
incurred by pedestrians. As already stated, padestispend 97 minutes averagely on walking a daghnis
equivalent to Gh¢2.50 (i.e. $1.35 or €1) daily sgsi on transport cost. Thus, in the absence ofddily
walking activity, pedestrians would spend Gh¢2.5 aGh¢2.30 on transport totalling Gh¢4.80 ( $2.50€L
this includes actual daily travel cost and travadtcsavings due to their walking activity.

Also from the analysis, a general phenomenon dereolv was that the high income earners spend more on
transport and are willing to trade money for tifidis can be attested to by the fact that 93% ofleyed
respondents who receive more than Gh¢400 ($210j€46580nth use vehicles to work; either private cars

® Again, the range of the walking time used in thsearch design might also contribute to this résuit 1-30, 31-60, 61)
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public transport or both. On the other hand, redpats who earn less than Gh¢400 a month spend Gh¢40
($21/€17) or less on transport per month. Furtheem®4% of respondents who earn below Gh¢400 mpnthl
walk more than once a week to work. This also cemgints the two scenario analysis undertaken irefearch
on the 1km and 300metre trips. According to Litnfa@09), ‘employed people are often willing to pay more
for travel time savingsbut this research goes further to show that inedevel provides a deeper influence on
travel time savings.

14. Conclusion

Pedestrianisation is an important aspect of hurfi@inl Ghana and indeed in the world at large.s lbme of the
major ways of a reducing vehicular congestion dadugly consequences. Whiles in the developed wdrld
seen as a major form of leisurely and even funatitnansport, it is seen as a form of survivalha tleveloping
world (of which Ghana is no exception).This reshattas shown that income plays a major role in
determining peoples’ preference and non-preferdncewalking. Even though health issues play a riole
pedestrian behaviour, income was found to be theeng¢overriding reason for pedestrianisation.

Travel time is also an important determinant of pdes preference or non — preference forking. For
someone who is determined to walk to avoid payielgicular transport charges, he or she is readjatb early

in order to reach the intended destination on tifnease in point is workers who prefer to walk torkwin order

to avoid paying transport fares.Pedestrianisatemns to be an underestimated aspect of urban tndrispur
society. In areas where pedestrian facilities h#esn provided, the areas have been encroached by
vehicles, street-hawkers and vendors. To add & thost of the residential areas lack pedestriaiiitizs.
Drivers are also happy to 'colonize' the streethaexpense of pedestrian safety. Undertaking résgarch has
been able to unearth all these issues outlined @b ag the problems that are persistent with rdsfmec
general pedestrian life. In terms of further reseait would be interesting to delve into the mibdg of
pedestrian behaviour in city centres in a develppinrld context like Kumasi. In terms of policy, atlis needed is

a strong focus on pedestrian facility constructamd maintenance as well as enforcement of rightayf-
regulations on the usage of public spaces. Thiddvensure that more people walk (not just for staMbut also to
enjoy the act of walking) or have the courage de & bicycle without resorting to it as a last redoe to income
constraints.
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Appendix
Calculation of Sample Size (Four Communities; MaahRatasi, Kentenkrono and Aduth)

MANHYIA

Population (as at 2000) = 24458

Average Household Size (as at 2000) = 5.5

Total number of Households (as at 2000) = 4468
Intercensal Growth rate (Ashanti Region by 201 @) 69

Population Projection ---- PnPp (1 + r)t
Where Pn = Future PopulatiorRo= Current Population (24458), r = rate of growtl6f@percent)
t =time (2012 — 2000) = 12 years

ThereforePn = 24458(1 + 0.028)2

Pn = 24458 (1.360718625)

Pn = 31959.7

Therefore Projected Population of Manhyia for 26121960

10 pata from Ghana Statistical service, 2005
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Assumption:Average Household Size in Manhyia (2012) will be §ame as 2000 = 5.5
If Population in 2012 i8196Q and Average Household Size in 2012 is 5.5, then;
Total Number of Households in Manhyia (in the y2@t2) is 31960/5.5 = 5810.9

Total Number of Households (201256811

Sample Size = N/(1+N%
Where N = total population, e = margin of errors(ased to be = 0.15)

Sample size for number of Households = 5811/(1+:($(8)]15)2)
=5811/131.7475 44

PATASI

Population (as at 2000) = 9364

Average Household Size (as at 2000) = 5.9

Total number of Households (as at 2000) = 1581
Intercensal Growth rate (Ashanti Region by 201@)69

Population Projection --Pn=Pg (1 + r)t
WherePo= 9364, r =2.6%, t = 12 years

ThereforePn = 9364(1 + 0.026)2

Pn = 9364 (1.360718625)

Pn =12741.7

Therefore Projected Population of Patasi in 20112%42

Assumption:Average Household Size in Patasi (2012) will besdw@e as 2000 = 5.9
If Population in 2012 i42742 and Average Household Size in 2012 is 5.9, then;
Total Number of Households in Patasi (in the y&dr2) is 12742/5.9 = 2159.6

Total Number of Households (20122460

Sample Size = N/(1+N%

Sample size for number of Households = 2160/(1+Q2(I¥515)2)
=2160/49.6= 44

KENTENKRONO

Population (as at 2000) = 3222

Average Household Size (as at 2000) = 5.5 Total bem
of Households (as at 2000) = 587

Intercensal Growth rate (Ashanti Region by 201@)69

Population Projection ---- Pnkp (1 + r)t
WherePo= Current Population (3222), r =2.6% t = 12 years

ThereforePn = 3222(1 + 0.026)2

Pn = 3222 (1.360718625)

Pn =4384.2

Therefore Projected Population of Kentenkrono ih28 4384

Assumption;Average Household Size in Kentenkrono (2012) velthe same as 2000 = 5.5
If Population in 2012 ig384 and Average Household Size in 2012 is 5.5, then;

Total Number of Households in Kentenkrono (in tieary2012) is 4384/5.5 = 797.09

Total Number of Households (2012)797

Sample Size = N/(1+N%

Sample size for number of Households = 797/(1+((IDI5)2)
=797/18.9325 42

ADUM

Population (as at 2000) = 8016

Average Household Size (as at 2000) = 5.1

Total number of Households (as at 2000) = 1583
Intercensal Growth rate (Ashanti Region by 201@)69

Population Projection ---- PnPp (1 + r)t
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WherePo= 8016, r = 2.6%, t = 12 years

ThereforePn = 8016(1 + 0.026)°

Pn = 8016 (1.360718625)

Pn = 10907.5

Therefore Projected Population of Adum in 20120908

Assumption:Average Household Size in Adum (2012) will be tame as 2000 = 5.1
If Population in 2012 i40908 and Average Household Size in 2012 is 5.1, then;
Total Number of Households in Adum (in the year 20i& 10908/5.1 = 2138.8

Total Number of Households (20129439

Sample Size = N/(1+l\12e)

Sample size for number of Households = 2139/(14*@111315)2)
=2139/49.1275 44
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EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar
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