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ABSTRACT

SNot much empirical research work linking iy assessment and nnprovenient
programs exist 1o date for the service mdustey and prariicniarly por dhe srcasportation idisiey
The lack of such linkages has then rexudied o firms USIRC BHLAENves 11 pacc coreal mannicr and
misunderstanding their impace, that is. their poteniial or fos ccrnn impact This paper s amcd al
/(/(')lll/l‘lllg 1/11:1//(\' l'/)l/ll'un'/)n'ul frractices thic lransporiadien ardusey or A R ITRIN IV
States, categorizing them and linking ther with pertornince oatcomes Tooacheve i, pronar
dataon qualiey: practices and measioes of pertorniancc ar e iransporiaion idusty vy

Ceollected through admmisirarion of questionnaire jor Ko i, wid (o siates Groups of

Qualine Constructs (hitiarves) were formed UNINE factor aiaiv s astd Success of Dransportaon
Quadiny Progr o (SNTOP) resressed on the Onaline Consere s sdentified e s osidt sl thon
five Qualiy Constructs were paramonin QUal iy Practices v i midusir o vwind i fows e fownd
tohe significant (o Success of the Lransportation Cualine Procramne (STO

1.0 INTRODUCTION
Quality management for a lone time has beconie
manufacturing and service industrics SEINV IR O Sl Cotpoiin e suceess Fense compeinon

Aramportant strateere fooi o both

among various firms especially i the tansportation st D forced no oo e i
examine how they manage qualinn as they seck 1o el productquatliny s cnstomers sats g tion

and-overall competitiveness.

To date. lide empiricad rescarch exists descnibmy the qualinn esessment il
nprovement programme for the transportation scetor. Most of the existine cinpirical reseir hes
related to transportation quality are not comprehensive enoneh he Tack ol well detied Tinaaees
between transportation quality practices and perlormance outcomes hive an e consequence
resulted in tms using initiatives ina piccemeal manner without understan . the potential o
long-term impacts (Carman 1993: Nentzer and Conrad 1997 Not much e theretore been done
in the transportation industry 1o fink quality practices or initiati es to indicators of IS sueeess.

Several theoretical articles discussed and identificd sanous tansportation activitoes that
would be considered consistent with Total Quality Management cTOM) practices (Gourdin 19088
Saylor 1990 Mentzer and Conrad 1991, These activities include. top management commitinent.
stall training. maintenance  of cquipment. continuous tmprovement. castormers feedback.,

‘information, quality team. emplovee empowerment, statistical qualiny technique. management and

employee relation, non-monetary reward and benclimarking. Cuby four measures of performance
are however identified which arc: number of vehicles. number of customers. os erbead cost annd
incotne.
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The quality practices in the industry are classified. with the aid of factor analysis to
 derive a classification of transportation quality elements and the outcome is them used as the basis
for assessing current quality practices in the industry.
L1 FORMATION OF RESEARCH CONSTRUCT

Several surveys have attempted to determine commion practices relating to excellence
the transportation industry (Carman 1993; Kearney 1991, Ernst and Whinney 1987). Most of these
researches used survey or case study data as the basis {01 its Tndings (Chow and Poist 1981
Hopkins et al 1993, Truitt and Haynes 1994). '

Theoretical articles discussed and identified various transportation activitics that would
be considered consistent with Total Quality Management (1QM) practices (Gourdin 1988, Saylor
1990. Mentzer and Conrad 1991). These activities include use of performance measures,
involvement of all processes in quality improvement etforts; focus on partnership agreements or
strategic alliances, staff training, maintenance, equipment and labour support, customer relation,
continuous improvement. of the system, concentration on failure prevention to reduce cost and
involvement of all employees in quality.improvement efforts

Using this previous research, a classification of transportation quality elements was
derived and used as the basis for assessing current quality practices in the industry. The following
four interrelated constructs were identified. Strategic: organizational initiatives, Human resources
initiatives, Strategic quality initiatives and Tactical quality initiatives.

STRATEGIC ORGANIZATIONAL INITIATIVES

The most often cited in Total Quality Management ( FON literature that is crucial to the
success of a quality mmprovement programme was the involvement ot p managenent. Without
planning, support, patience and  leadership from the  management. quality improvement
programme can become large drains of time. cliorts and resources tor the company . yielding few
tangible results.

Top management commitment involves activitics that wre directly related to the fong-term
stratezic goals of the organization. Experience has shown hal [op managenient Conmmnent s
be continuous with respect to the quality management process or clse any initiatives in this regard
will eventuatly be abandoned. The primary voal of this initatie is o provide a long-term vision

or guiding principle for the organization.

HUMAN RESOURCE INITIATIVES

For excellence performance of any firn. people must be recovnized as the organization’s
most important resource. Well-established companics foster exceitenee withim therr worktoree by
exhibiting close supportive management labour refations and by providing periodic tainmg o
maintain and improve job skills. Employee empowerment is also not left out in making decision
that will reduce response time and prevent problems and encourage team work through the
formation of quality teams.

Therefore. assessing pertormance among human resource initiative should include the
level of top management support. raining and education frequency. financial reward for quahin
improvement and the use of teamwork structure.
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STRATEGIC QUALITY INITIATIVES

: Strategic quality initiatives include Tong-term: quality related activities that define the
“overall transportation quality programme and ultimately define the coals ol the operational or
tactical quality initiatives. Long-term agreement with customers and other competitors in the
industry can provide higher level of quality and attract more customers. ultimately resulting in
vreater levels of competitineness and profit,. Staterie plbance provides ameans for quickly
adapting to changing markets.

Benchmarking, both inside and outside the industry s cssential if the firms are 1o
maintain and improve competitiveness. Benchmarking activitics may prove more fruitful when
conducted within business outside the industry, because the information exchange may even
provide a source of new innovative services and greater competitive advantage.

Information systems and frequent interaction with customers and other competitors can therefore
be utitized to store, retrieve and exchange strategic information. .
TACTICAL QUALITY INITIATIVES

Tactical quality initiatives define the specitic qualbity tools as the tactical or customers’
interaction level. Fast integrated and user fricndhy mformation systeims are necessary for
ranspottation firms 1o track operations. communicate internally and externally and compete
effectively. Tracking key performance indicators with an adeguately maintained information
system database allows transportation firms to periodically assess employvee. department and
vendor performance quickly. while indicating arcas requiring mprovement.

Effective information system enables company to detect mistakes or deteriorating
cendition carly and prevent costly mistakes and failure. Tactical quality initiatives include periodic
preventive maintenance on cquipment and facilities Transportation firms therefore need 1o
frequently assess the performance level of their cquipment and facilitios and upgrade thenas
neCSsary.

1.2 SOURCE AND METHOD OF DATA COLLECTION

The data used in this work is a prumary one. A transportation quakity assessment survey 18
designed in torm ol a qucslionnuirc and administered o number ol selected sl of the
(ransportation industry covering sume sclected towns i ko ara, Osun and Oy o states

The questionnaire is divided into three sections: A-General information. B-Quality
practices and C-Measure of pérformance. Section A 1v on the business ype. age ot the
transportation firm. weekly returns and stafl strength: section Bis mainly on various guality
practices of the transportation firms, while scction O 1s on nmeasure of performance. which
includes increase in number of customers, number of vehicles, vearly returns and total overhead
cosl.

The responses in seetion B are ranked using likert scale from 5 to | representing very
important. important. do not know, not important and netvery Huportant respectively. Responses
in section C are also ranked on the likert scale from 3 to | representing very successtul, successful,
could not say, not successtul and completely unsuccesstul respectively.

2.0 REDUCTION OF OBSERVABLE VARIABLES TO SOME RELATED
UNOBSERVABLE VARIABLES USING FACTOR ANALYSIS
Common Factor Analvsis is used to investigate unobsery able variables usiy observable
varrables that are refated to the unobservable variables. Lis is done by extracting factors tising

338




‘- principal component method and interpreting the tactor loadings using varimay approach. Factor
Analysis forms K-cluster of variables known as k-factors such that o cluster ol varables 1
assumied to be measuring a particular unobservable variable

The statistical model of factor analvsis s

N =AV v
where Y is a (px 1) random vector of observable variables

X is a (kx1) vector of unobservable factors

A is a (pxh) matrix of regression weights with REA) - kowhere Ak p
and € is a (px 1) vector of random ervor.
1tis further assumed that X and [ are statistically independent with

V(X) -tand V(g) Y. diagonal matrix

This implies that V(Y) -~ X
Has the structure 1'{}) = AA' +¥

The common factor model can be expanded 1o form linear common tactor analyvsis oded

equations
Vo= A s ALY AR FAL N, T
VT ALY ALY, AN AN
L TRy FA /./,v_\'; : CALN, T

CWhere 4, are regression weights and are generally tenmed tactor loadmg and the

residuats, & are unique factors. The correlation among all paies of residuals Cunigue party e 0 for

# . that s, covie.e)-0, Thus cach cquation s divided into two parts. that s, connon part

A

¢, Z/L” v oand the unique part & s eplies that, the S0 that e vantY ) can be pantiioned
[

into two thus;

T A AL AL L

The vartance of common part is called the common varianee or conmunahin o e
response v, and the variance of the unique part V&) ¢, which is the diagonat clement ot P,

ermed the unique variance or the uniqueness of v The communalits is that portion ol the
variance attributed to the common tactors, white the uniqaeness is that part ot the total vanance

that is unaccounted for by the factors
2.1 INTERPRETATION OF FACTOR LOADINGS

After estimating the matriy ol factor Toadings v the next sk iy the problem ol
interpreting the loading, 4, . that s, the correlation coclficient between the ith variable and jth

factor, The interpretation would have been straivht forward 1 cach variable s highhy Toaded onal
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most one factor and also i all the factor foadmes a ot hao e and posiive or vat e I'he
variables are split into disjoint sets. cach of which v aesectated with one Cretor, A Tactor p o then
be interpreted as an averaze eastre over variables ptorw hich £ s laroe. that Is 4 03
Theretore. tor clearer interpretation vl iaciol foaainy - the facton loading matrin A
may be rotated toa simple structure by Using an andivie crterein e d sinple matris that can be

mterproted

Ta0 STATISTICAL ANALYSIES
3 RELIABILITY RESULT

Prior to analy zing respoises o e T oeitenin sodle ol pramarny inporied i this research,
that i~ transportation quabity practices and stccess Uhe transportation qualits programuie.
Cronbach’s alpha statistic was tsed o assess the relinbib ol cach scale. the 12 Lransportation
qualitv practices yielded o standardized xx ot 07780 4 i Pables TA and 1B below mdicating that
the two scales are reliable (Cronbach TS,
Table 1 wives the result computed using SPSS package,

TABLE 1A: RELIABILITY ANALYSES OF TRA NAPORTATION QUALTD
PRACTICES

i BENCHMARKING

1 CUSTOMER®S FFEDBRACK

il CON FINUOUS INPROVEMENT

v CUSTOMER SA FISFACTION

\ EMPLOYFLE l-‘I\H’()\’\'l:RT\H?NT

Vi IMFORMATION

vil MANAGEMENT AND EMPLOYEE REEATION

viik NON-MONUTARY REWARD -

ix QUALITY 1 PAM

X QUALITY TRAINING

BN STATISTICAL TECHNIQULES

N TOP MANAGEMENT CONMMITMIENI
Reliability coefticients
Number of cases 33 Number of ey 12

Alpha 07010

‘ TABLE 1B: RELIABILITY ANALYSIS OF PERFORMANCE MEASURE
i INCOMLE
i NO. OF CUSTOMERS
il NO. OF VEHICLES
v OVERHEAD COST
Rehability coctlicients
Number of cases 33 Number of ems

Alpha = 0.7780
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3.2 RESPONSE PROFILE

Tables 2.1 to 2.5 give the varous categorizations of the response profile. their
frequencies as well as their percentages. The ownesship i categorized o three, that i
organized. unorzanized private sectors and - government owned. For Table 2.1 almost half
(48.58%%) of the respondents industry ave ot unorvanized private sector followed by 43.71%
ownership by organized private sector and 5719 by gonvernment Most of the respondents are
new in the industry as more than half (54.29%0) of the respondents have spent [ess than 3 years in
the industry. 20% between 6 and 10 years. 17 149 between 11 and 15 vears and only 8.5% spent
15 years and above in the industry as shown i Table 2.2

Also from Table 2.3, 63.71% of the firms cmploved Jess than 10 staft, 17.14% cmployed
between 10 and 20 staffl 11.43% employed between 20 and 50 and only 3.72% employed above
50 staft. Moreover. from Table 2.4 S 71, of the tirms carn fess than N3.000 ma week, 857
of the firms varn between N3.000 and N TO.000 weekv, 27807 tirms have ther weekiy returns
between N10.000 and N10O.O00. 14299, between NTOu.00b and N 1000000 and 8370 over N
million.

Furthermore. from Tabic 2.5, up o THaT e has e dee than Toovehicles TEIS
between T and 30 vehicles, €577 between 30 and 4o vehicles and onlv S 710 have above 40
vehicles, Tie the arca of coveraee. as Qown i Lable 260 7020 o et undertale mterstai

venture onby. while 23.71% undertake both interstate and mirastate sentitye

TABLLE 2: RESPONSE PROFILL

B Table 21 OWNE RSIH TV P

‘: Ownership frrquenay Porcentage
(Al(;‘\r‘l' owned Ty ST
P Organized privae 0 P
|1 Unorganized privae 1 ‘ A8 A8

COAGEIN THEINDUSTRY

Tuble 2.2

l Year Freqguenay Percontare
| | 5 o AR

'| o 10 ) O RRIERNS
¢ ll ]i i ‘\ N \ e
|

above 13 : N T ;

Tabie 2.3

Number ol statl o Porcentaey

[ oss than 10 o R ny T

10 - 20 O 17140

20 - 50 | [143%

Above 50 > 5700, |
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Table 2.4 WEEKLY RETURNS
Amount in Naira - Frequeney Percentagy
Less than 5,000 2 AR
5.000 - 10,000 17 837
10,000 — 100,000 8 22.80"%
100.000 - 1,000,000 5 4290
Over 1,000,000 3 o BAT7M
Table 2.5 NUMBER OF VEHICLE.
Number of vehicle Frequency Percentage
! Less than 10 25 7143
10-30 5 14.28%
30-40 3 §.37"
Above 40 o 2 ST
Table 2.6 BUSINESS COVERAGE
Coverage Frequency — Pereentage
Interstate 26 74.29%
Both 0 28T

R RESPONSES OF QUALITY PRACTICES AND PERFORMANCE MEASURE

The mean responses for both measures of performance and the transportation quality
practices are as shown in the Table 3. Based on likert scale of § (very important), 4 (important). 3
(do not know), 2 (not important but necessagy) and 1 (not important), the mean assessment for the
12 qualiiy practices ranges from -1.5143 to 3.8571. This suggests that the respondents firms
considered some quality practices important and some “others not that " important but only
necessary. The more prominent of the practices includes top management commitment (3.8571).
employee empowerment (3.8286), continuous improvement (3.7963), customer feedback
(3.5571), management and ‘employee relation (3.7963). and customer satisfaction (3.3580).
However. information, non-monetary reward for quality improvement and statistical technique
with scores 1.5743, 1.5429 and 1.8571 respectively are considefed to be less important quality
practices. '

In the case of measure of performance, likert scale of S (extremely successtul), 4
(successful), 3 (could not say), 2 (un$uccessful) and 1 (completely unsuccessful) is used. Only the
total overhead cost with average of 2.4286 is rated to be unsuccessful. the remaining three, that is.
income. number of customers, and number of vehicles with scores 3.5714, 3.8571 and 3.3429
respectively are rated to be quite successful.

34 BIVARIATE CORRELATION OF QUALITY PRACTICES VERSUS MEASURE
OF PERFOMANCE
Table 4 shows the resuits of the bivariate correlation analysis of the 12 transportation
quality practices and the four performance measure. Some are significant at a = 0.05 while others
are at u = 0.01. One interesting thing to note is that. all the significant correlation cocfticients are

positive. indicating that most transportation quality practices are positively corretated with the
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i

:‘ﬂﬁ

quality programime success, that is. incomes. number of customers, number of vehicle

overhead cost.

The quality practices that are related w ith income are customer satistaction, management-
ality improvement. Non-monetary reward for
and information arc also highly related with
ement. customer satisfaction. information.
o and statistical technigues are
and quality
amy of the measures of performance.

employee relation and non-monetary reward for qu
quality improvement, top management commitment
the number customers. Furthermore, continuous improv
non-monetary reward for quality improvement. quality trainin
highly related with total overhead cost. Customer teedback, employee empowerment
training are however not significantly correlated with

TABLE 3: RESPONSES ON QUALITY PRACTICES & PERFORMANCE

QUALITY PRACTICES
BENCHMARKING

CUSTOMER FEEDBACK
CONTINUOUS IMPROVEMENT
CUSTOMER SATISFACTION

EMP! OYEE EMPOWERMENT
INFORMATION
MANAGEMENT-EMPLOYEE RELATION
NON-MONETARY REWARD
QUALITY TEAM

QUALITY | RAINING

SIATISTICAL TECHNIQUES

TOP MANAGEMENT COMMITMUENT
PERFORMANCE

INCOME

NO. OF CUSTOMER

NO. OF VEHICLE

TOTAL OVERIEAD COST

Mean

)371
S57
3
i

—_

55
90

u ot

2

3

3.

3.880
38286
[IREER]
3.02506
1.5429
D 8857
RERE I
1.S>
INNT

ST
8571
3429

4280

IS TRVS Y IR

SD

| 4940
1.5280
(.4937
0.2780
| 30406
0.8444
1.0870
11966
1.7950
(BN
U820
0.1937

0.6981
0.001]
0 OSAS
0 i

N

A (T 1)

[PYERPPRRIY a2l
I

‘s

TABLE 4: BIVARIATE CORRELATION OF QUALITY PRACTICES AND

PERFORMANCE

INCOML
BENCHMARKING 0.052
CUSTOMLR FEEDBACK 0.0 1

CONTINUOUS IMPROVEMENT 0.029
CUSTOMIER SATISFACTION  0.518
EMPLOYEL f:"\'ll’()WIiRMl-',N'l‘ -0.130

INFORNMATION 0.086
MANAGEMENT-EMPLOY LI

RELLATION 0.288
NON-MONETARY REWARD 0.322
QUALITY TEAM 0.124

NO OF
CUSTONER

0.1
0.073
0.1 77
0320
-0.028
() 29

014
0350

(.0066

NGO O
N HITCT

SRR
(.03
(320
(1. 300
(2s0
(079

AR
.00

(IR

FOTAL
OVERHH AT
CON
[TIRYE
() .00
0047
0455
O
0 i

) ; <hy
047
020N

and the total
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QUALITY TRAINING -0.096 0.16Y 0442 0.279
STATISTICAL TECHNIQUES — 0.095 0.042 0195 0.559
TOP MANAGEMENT .

COMMITMENT 0.075 -0.269 0237 0112

3.5 REDUCTION OF MEASURES OF PERFORMANCE AND QUALITY

PRACTICES USING FACTOR ANALYSIS

With the aid of SPSS, factor analyvsis was used to reduce the four-perfordned npedsue
{Income, No of Customer, Overhead Cost and No. of Vehicle) to a latent vartable called Success
of the Transportation Quaklity Programme (STQP). The factor was extracted using the principal
component method with eigen-values greater than | which explains 60.29%0 of the total variation
in performance measures. The tests of Sphericity and Kaiscr-Meyers Olkin (Kmo) measure of
sampling adequacy validate the adequacy of the use factor analvsis (Nunnally 1988).

The SPSS. is also used to reduce the 12 transportation quality practices into a smaller set
of four transportation initiatives through principal component methods. which explains 66.78% of
the total variations in the transportation quality practices. When the number of tactors was
increased to five by considering all eigen-values ereater than 1. the five factors extracted
explained 77.29% of the total variation. The Bartlett test of Sphericity and Kaizer-Mayver Olkin
measure of sampling adequacy also indicate the appropriateness of the use of tuctor analysis,

On rotating the component Matrix using varimas method. three qualitne practices. that is.
continuous improvement. cmplovee empowerment aned qualiny training are found 1o be huehhy

Correlated with factor 1 Also three quality practices. benchmarking, customer feadback and

customer satisfaction are observed to be highly correlated w ih factor 7 Alorcover, three practices:
information. non-monetary reward for quality improvement and manavement-employee refation
are highly correlated  with factor 3. Two practices. benchmarking and top management
commitment are highly correlated with factor - and onhy one practices gqualiy teant s highly
Correlated with factor S Chd summary is shown in Fable 7

TABLE 7: SUMMARY OF FACTOR LOADINGS
Factor Y% of variance Scale items Factor loadings
Qi 32.51% Continuous imiprovement (.832
Employee empowerment 0.778
Quality training 0394
Qp 13.22% Customer satisfaction 0.830
Benchmarking 0.660
Customer feedback 0.063
Qi 1211 Information () 855
Non-monetary reward
For quality improvement 0094
Management-emplosee relation 0554
O 9.79% Top management commitment 088
Benchimarkimy SROE
Q.. V.05 Qualiy teain b
344
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jugests that transportation quahity practices are inter-related and

% The result of factor analysis st
S quality constructs. hese guality construets are Qpi- Qs Vs

* could be grouped o smaller set ot
Qu and Qps - where
. Qp = Human resourees

Qp= Stratezic quality

Q= Information
" Qu=Management commitment
Q= Quality team
The first and second factors, that s, human resourees and strate
practices and explains 32.51% and 13229 of the total variation respectively.

weoof three practices explains 12.11% vartation. Management

9 799 of the total vartation while quality team

. gic mitiatives’ each
consists of three
information initiative consistit
commitment. which has two practices. explains
“with only one practice explains 9.03% ol the total variation.

3.6 FITTING OF REGRESSION MODEL OF SUCCESS OF TRANSPORTATION
QUALITY PROGRAMME (§TQP) ON THE FIVE QUALITY INITIATIVES
Multiple hcar regression was fitted using the sigle overall performance. S FQP. as the

- dependent variable and the five quality initiatives (Qu. Qpos Q. Qpa and Qpz . as defined above) as

‘he dependent variables. The resultof the fitted modet using SPSS package is viven by

STOP  0.0328 0,020, 0.218Q, (032500 004TQu 7 D220y

The maodel is found o be stoniticant at o (.05, and the mitiatives are found to hune

pnpact on the Success ol Ui Procramme (STOVP) exeept the

Ihoueh B not beobvious o mterpret the praenitude on i

the regression model contime

positive Lrnsportation Qualkin
Human resources itiative.
impacts of various miuatves ol STOP based on their coctticents

the Dransportation Ouahity

' Programimg (ST

construct that the Suceess o

the rescarch :
affected by the various Initiatives wdentificd

CONCLUSION
Worldwide, o farge poroeniare s
S 10 MProve sy vy i

S inge 1o detine il

A4 transportation companies e

implement strategic it quadin i le s eh i e Lol s or iuer
a number ot import
feedbaclh. customer satistaction.
coment among others
b eompetitinetiess

s, which include continuous pproveient, customel

ant improvement activi
crployee CpunCIent g
e considerad veny nupert

went-cimplosvee relation, and top
managcimeiit Fhese actiyitios shoubd | At o
improved transport

his rescarchalso Tk the e o
o a well detined structure for

(g cost reductions mereise il

ation ser oo quahty
{ these pmpotbant qualits LpPEONCHICHT dei e e

quality mmprosenieit tat i el

success tactors which vnve 11se

and implemented Jhould resud L pumbet ol costomets and

managed
ncredse B meome :
e activi cnables oy

Finath .- the rescarch ks perlonmaney To e B e
o partioular of e perlor Do te Constdan

Fated with such pertorindnee. nnportant that tie
i by e onperiad toostmve

interested 1 impros g e act b
that are sianificantly core
particutais hose motuded

CLabbe o T Bt
niors o

fransportation ETRARN
IMprove on human resourey mtatiee consihny ol contituotis m‘s’\“,\u”un_ V“‘Pl"‘,"”

empowerment and quality tramine
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