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This preliminary study utilizes a data envelopment methodology to assess the strategic orientations 

of LTL motor carriers and their impact on customer satisfaction and fi rm profi tability.  Strategic 

orientations are described in terms of seven dimensions previously identifi ed in the motor carrier 

literature. The study demonstrates that there are “best practice” confi gurations of the intensities of 

these strategic dimensions that most effi ciently generate the maximum levels of customer satisfaction 

and perceived levels of service quality. It is shown how the data envelopment methodology provides 

motor carriers with a means of benchmarking their strategic orientations as well as identifying the 

competitors against whom such benchmarking should occur.

by Carl A. Scheraga

The Relative Effi ciency in the Blending of 
Strategic Dimensions Utilized in the Generation 
of Customer Satisfaction in the LTL Motor
Carrier Industry

Customer Satisfaction

Motor carrier profi tability is irrevocably linked 

to a fi rm’s ability to provide necessary and sat-

isfactory services to its customers.  Not surpris-

ingly, the literature on motor carrier customer 

service is quite extensive. Work by Chow and 

Poist (1984), McGinnis (1990), Kleinsorge et 

al. (1991), Lambert et al. (1993), Holcomb and 

Manrodt (2000), and Premeaux (2002) has iden-

tifi ed dimensions of service quality that form the 

basis for the measures or critical areas of service 

utilized in the large annual Quest for Quality 

Survey conducted by the Reed Research Group 

for Logistics Management. Five critical areas 

are identifi ed: performance, value, information 

technology, customer service, and equipment 

and operations. The components of the perfor-

mance measure include on-time delivery and 

pick-up, consistent and dependable schedules 

and transit times, and equipment availability. 

The value measure includes such components 

as competitive rates, prices commensurate with 

required service levels, and the simplicity of 

pricing. The critical area of information tech-

nology is captured by the ability to trace and 

track shipments and capabilities related to EDI, 

the Internet, and electronic commerce. Customer 

service is composed of the components of the 

abilities to promptly settle claims, trace and ex-

pedite shipments, and solve problems promptly 

and courteously. Finally, the level of the measure 

for equipment and operations is determined by 

the availability of equipment and its condition, 

the carrier’s safety record, and the incidence of 

loss and damage claims.

However, an understanding of customer 

needs is not suffi cient to guarantee customer 

satisfaction. The researcher must additionally 

understand how customers prioritize their needs 

and how such prioritization affects product and/

or service requirements. A methodology devel-

oped by Kano (1993) identifi es four categories 

of customer needs. They are must have, linear 

satisfi er, delighter, and indifferent.  Must have 

needs are those that are routinely expected by 

the customer and are taken as a given by the 

customer. Increasing fulfi llment of these needs 

does not provide increasing levels of customer 

satisfaction. However, if they are not fulfi lled 

the customer will be very dissatisfi ed.  Linear 

satisfi er needs are those that display a positive 

linear or proportional relationship between the 

level of fulfi llment of these needs and customer 

satisfaction. Delighter needs are not expected 

or anticipated by the customer.  Therefore, 

non-fulfi llment of these needs does not cause 

dissatisfaction. However, when such needs are 

fulfi lled there is a more than proportional positive 

satisfaction response from the customer. Indif-
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ferent needs are those whose fulfi llment or lack 

of fulfi llment provides neither satisfaction nor 

dissatisfaction to the customer. The Quest for 

Quality Survey recognizes the phenomena de-

scribed by the Kano model and seeks to capture 

it by the weighted-score methodology described 

below.

The Dimensions of Operating Strategy

As noted above, after the researcher has identifi ed 

how customers prioritize their needs, they must 

investigate how product or service requirements 

are defi ned and pursued to generate customer 

satisfaction. More specifi cally, in the context of 

the motor carrier industry, this means that one 

needs to identify the strategic focus or foci of 

individual motor carriers. These foci effectively 

represent how motor carriers have defi ned the 

requirements or structure of the services they 

provide. Having done this, the researcher can 

then investigate whether individual motor car-

riers have constructed operating strategies that 

generate the desired level of customer satisfac-

tion.

In his seminal work, Michael Porter 

(1980) developed the paradigm of three generic 

strategies for creating a competitive advantage. 

A fi rm pursuing a position of cost leadership will 

emphasize effi ciency to reduce costs thus being 

able to underprice competitors. The focus of such 

a strategy is one of low margins and high volume. 

A firm with a strategic orientation towards 

differentiation seeks to produce a product or 

service that embodies distinctive qualities for 

which customers are willing to pay a premium 

price. The third strategy is a niche-seeking one.  

This strategy seeks to identify a small part of the 

market not served by direct competitors of the 

fi rm. The fi rm is able to charge a premium price 

for a high-quality product desired by this small 

market segment, that is, volume of sales will be 

low, but margins high.

Feitler et al. (1997) note that seven dimen-

sions have been used to capture the strategic 

orientation of LTL motor carriers. Four of these 

dimensions directly draw their inspiration from 

the Porter framework. Smith et al. (1992) cap-

tured a carrier’s focus on cost by measuring total 

operating expenses per mile. Corsi and Grimm 

(1989) investigated the related dimension of ef-

fi ciency by examining annual miles per truck. 

A carrier’s ability to charge a premium price 

for trucking services is re� � ected in the dimen-

sion Corsi et al.  (1991) measured by total LTL 

revenue per ton. Scheraga et al. (1994) measure 

a carrier’s LTL niche focus by the percentage of 

LTL revenue as a percentage of total revenue.

Three additional dimensions have also been 

discussed in the literature. Scheraga et al. (1994) 

investigated the impact of a motor carrier’s fi nan-

cial mobility on its performance. This dimension 

captures the amount of risk assumed by a motor 

carrier in its management of its capital resources. 

The measure utilized to capture this dimension is 

the total debt-to-equity ratio.  Smith et al. (1990) 

and Corsi et al. (1991) measure the service di-

mension by average employee compensation. 

They argue that higher-paid employees should 

provide customers with better service. The fi -

nal dimension of size, re� � ecting economies of 

scale and scope, as discussed by Child (1974) 

and Scheraga et al. (1994) is represented by total 

operating revenues.

An observation must be made with regard 

to the variable measuring the service dimen-

sion, average employee compensation. It might 

be argued that rather than higher-paid employ-

ees being motivated to provide customers with 

better quality service, that such wages are the 

result of employees working in union fi rms. The 

assumption that higher wages are associated with 

a better level of service follows from previous 

research (Smith et al., 1990) that demonstrates 

through factor analysis that this variable was in-

cluded with other measures in an overall service 

dimension factor.  

The focus of this empirical investigation is 

to investigate two propositions. The fi rst is that 

motor carriers in the sample of this study had tar-

geted particular assessed levels of the fi ve critical 

areas found in the Quest for Quality Survey and 

had chosen strategic orientations (combinations 

of levels or intensities of strategic dimensions) 

that most effi ciently achieved said levels. The 

second proposition is that the diversity of stra-

tegic orientations of motor carriers in the sample 

re � � ects the fact that some carriers in the sample 

were generating levels of the fi ve critical areas, 

as evaluated by customer, with ineffi cient com-

binations of strategic orientations. If the latter is 

the case, a restructuring of the strategic orienta-

LTL Motor Carrier Industry
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tions of ineffi cient motor carriers should lead 

to higher levels of performance on the critical 

areas of the survey.   

Specifi cally, motor carriers operating with 

ineffi cient combinations of strategic dimension 

intensities are identifi ed. Having identifi ed these 

ineffi cient motor carriers, the necessary reduc-

tions to particular strategic dimension intensities 

are calculated in order for these fi rms to achieve 

effi cient strategic profi les. The relationship be-

tween fi rms’ level of effi ciency and fi nancial 

performance is also investigated.  

It must be stressed that the purpose of this 

empirical investigation is not to identify a single 

best combination of strategic foci. Rather, the 

research employs the Porter framework which 

allows for a broad spectrum of combination 

strategies. However, what is being investigated 

is whether a given motor carrier in the sample, 

having chosen its combination strategy, is pur-

suing such a strategy in a relatively effi cient 

manner.

THE MODEL

As discussed above, Porter’s notion of three 

generic strategies for producers suggests that 

customers’ demand for motor carrier service is 

a function of price and quality of service. This is 

analogous to the cost-quality arena of competi-

tion described by D’Aveni (1994). That is, in 

deciding upon a generic strategy to pursue, a fi rm 

effectively chooses to target a desired combina-

tion of price and quality by which it will defi ne 

itself in the marketplace. This determines the 

realized demand by customers for its services. 

Thus the fi rm has two categories of outputs. The 

fi rst is quality performance measures deemed 

important in the particular industry in which 

the fi rm operates. D’Aveni notes that when one 

refers to quality, one is referring to perceived 

quality of consumers. This is precisely what is 

measured in the Quest for Quality Survey. The 

second category of output is a hedonic measure 

of price. The basic premise of the hedonic pric-

ing method is that the price of a marketed good 

is related to its characteristics or the services 

it provides. The applicability of this concept to 

motor carrier services is developed by Brown 

(1989). Again, this is captured by the Quest for 

Quality Survey. Customers benchmark the rates 

of a motor carrier against other carriers offering 

the same service as well ascertaining whether 

these rates are commensurate with the service 

level required by the customer.

To understand the relationship between 

customers’ service demand and the factors of 

price and quality, one needs to understand how 

the relative proportions of these factors affect 

service demand. That is, one needs a measure of 

how customers prioritize price relative to qual-

ity, or in other words, a price-quality composite 

measure that is the functional determinant of 

service demand. The theoretical basis for this 

prioritization is found in the Kano framework 

outlined above. The level of magnitude of this 

price-quality composite measure implicitly de-

termines customer demand.

The customer assigned weights in the 

weighted rating scores calculated in the Quest 

for Quality Survey provide the basis of such a 

composite measure. Customers assess motor 

carriers in fi ve critical areas of service price 

and quality: performance, value, information 

technology, customer service, and equipment 

and operations. These are detailed above. Cus-

tomers rate each of the fi ve areas on a 1-to-3 

scale: 3 = outstanding, 2 = average, 1 = poor. 

At the same time, customers are asked to rank, 

by importance, each of the fi ve areas on a 1-to-

5 scale, with 5 being the most important and 1 

being the least important. Weighted scores are 

then calculated by weighing each motor carrier’s 

rating score (1, 2, or 3) in each critical service 

price/quality area by the mean importance score 

in that area. A total weighted score is the sum 

of each of the fi ve critical area weighted scores. 

Such a composite index provides a means of 

measuring overall customer satisfaction which 

re � � ects the priorities of customers. Thus, a real-

ized value for this weighted score is a proxy for 

the price-quality composite measure which in 

turn determines the realized demand for a given 

motor carrier’s services.

The input variables that determine the levels 

of price and quality are the fi ve motor carrier 

strategic foci variables referred to above. These 

are not chosen for convenience, but as detailed 

above, re � � ect a considerable body of empirical 

literature detailing the relationship between each 

strategic focus and motor carrier performance. 

Effectively, each strategy focus represents a par-

LTL Motor Carrier Industry
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ticular approach or production method to achieve 

a particular combination of price and quality as 

measured above. Effectively, each strategic focus 

re � � ects a commitment of resources towards its 

implementation. A particular motor carrier may 

choose a single strategic focus. More character-

istically, a motor carrier will probably choose 

a “blending” or composite production method 

of strategic foci to generate a combination of 

price and quality. Thus there is a direct linkage 

between the levels of motor carriers’ strategic 

foci variables and the price-quality composite 

measure that determines customer demand. 

Specifi cally, the demand for a motor carrier’s 

services, Q is defi ned by:

(1) Q = Q[g(p,q
i
)] = f(s

j
)

where p is the realized value of price, q
i
 the 

realized level of the ith quality attribute (1 = 

1,…5) and s
j
 is the realized measure of jth stra-

tegic focus (j = 1,…,7).  The function g(p,q
i
) is 

the price-quality composite measure. Relative 

effi ciency in the production of particular levels 

of price and quality is measured in terms of the 

choice of a particular blending of strategic foci 

by a motor carrier relative to other carriers in 

the industry.

Notice that this “blending” of strategic foci 

allows for a richer and more complex interaction 

between price and quality. Conventional wisdom 

would suggest that higher service quality will 

cost more to produce and so one would expect 

to see higher prices and higher total revenue that 

might not translate into higher profi ts. However, 

two motor carriers exhibiting the same levels 

of service quality may be achieving this level 

with very different blends or confi gurations of 

their strategic foci. Even if both confi gurations 

are effi cient, as defi ned below, one may be a 

lower cost blend than the other, thus allowing 

that motor carrier the ability to charge a lower 

price. Depending upon the elasticity of demand 

on the part of customers, it is conceivable that 

the motor carrier with the lower price might very 

well earn higher profi ts.

The relationship between combinations of 

strategic orientations and levels of customer sat-

isfaction can be described in the framework of 

microeconomic production theory. Such theory 

utilizes the concept of a production possibility 

set (or production frontier) which in the current 

study consists of the feasible combinations of in-

puts (strategic dimension intensities) and output 

(level of customer satisfaction as measured by 

a carrier’s weighted score). Data envelopment 

analysis (DEA) was used to generate a “best 

practice” production frontier given observed val-

ues of inputs and output for the motor carriers in 

the sample. A motor carrier operating on this best 

practice frontier is producing the maximum level 

of output (customer satisfaction) given chosen 

levels of inputs (strategic dimension intensities). 

Motor carriers with combinations of inputs and 

output that lie inside this frontier are ineffi cient. 

Thus, the effi ciency of a motor carrier’s selected 

portfolio of strategic foci is defi ned relative to the 

other motor carriers under consideration.

DATA AND METHODOLOGY

The current, preliminary study utilizes a sample 

of 21 LTL motor carriers. This sample was dic-

tated by both the existence of data for a motor 

carrier in the American Trucking Association’s 

(ATA) comprehensive fi nancial and operating 

statistics database and the carrier’s inclusion 

in the Quest for Quality Survey. Note that the 

number of LTL carriers in the ATA database 

is considerably smaller than the number of 

such carriers in the Quest for Quality Survey. 

The year studied was 2002 as it represented 

the most recent data available from the ATA. 

The Quest for Quality Survey, which provided 

values for the weighted customer satisfaction 

scores described above, is the most extensive 

market research study conducted in the logistics 

industry and done by Reed Research Group for 

Logistics Management.  Specifi cally, for all 

categories of LTL motor carriers, there were 

1,166 respondents for the year 2002. Values for 

the input variables (strategic dimensions) were 

calculated in the same manner as the previous 

studies described above, utilizing the ATA 

database.  In calculating these strategic focus 

variables, values for the years 2001 and 2002 

were averaged in order to allow suffi cient time 

for a strategic dimension to impact customer 

satisfaction.

The DEA model utilized in this study is 

the input-oriented model described by Ali and 

Seiford (1993). This model is much akin to that 

LTL Motor Carrier Industry
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of Charnes et al. (1978). The input-oriented 

model calculates a measure of input effi ciency, 

IOTA. The value 1 minus IOTA is the total 

proportional reduction in inputs an ineffi cient 

motor carrier could undertake in order to reach 

the best practice frontier. An effi cient motor 

carrier would have values of 1 for IOTA. In this 

case, 1 minus IOTA would be zero, indicating 

that zero proportional reduction in inputs was 

possible because such a motor carrier has indeed 

chosen an effi cient combination of inputs. The 

software utilized for the DEA analysis was the 

Integrated Data Envelopment Analysis System, 

developed by 1 Consulting.

RESULTS

Table 1a provides a list of the trucking 

companies. Table 1b highlights the fact that 

many of these motor carriers have been Quest 

for Quality winners over the years 1999 to 

2002. An LTL motor carrier is determined to be 

a Quest for Quality winner if its total weighted 

score exceeds the average weighted score for all 

LTL motor carriers in the survey.

Table 2 presents the complete dataset 

utilized in this study. As noted above, the 

seven dimensions of operating strategies were 

used to define the strategic orientations of 

motor carriers. Table 3 presents the descriptive 

statistics for the seven strategic foci variables.  

In Table 4 Pearson correlation coeffi cients and 

their statistical signifi cance are presented. The 

observed correlations suggest that in achieving 

greater effi ciency, motor carriers incur lower 

costs. At the same time, higher costs are 

associated with higher prices to customers. The 

pursuit of a service or niche orientation is also 

associated with higher costs. Finally, while the 

size of a motor carrier seems to be associated 

with higher levels of service, such size is also 

associated with higher costs similar to the direct 

positive correlation between cost and service.

Remember, however, that these relation-

ships are not the focus of this study. As noted 

above, this study is not an investigation of 

whether motor carriers have identifi ed, for them-

selves, a single best combination of strategic foci. 

Rather, what is being investigated is the relative 

effi ciency of motor carriers’ “blending” choices 

of strategic foci. 

Table 5 highlights the fact that the sample 

LTL carriers did not demonstrate a consistent 

pattern of strategic foci.  For the price, effi ciency, 

niche, service, size and risk dimensions, a carrier 

was said to have a particular focus if it was more 

than one standard deviation above the sample 

mean for that dimension. For the cost dimension, 

a carrier was deemed to have a focus if it was 

more than one standard deviation below the 

sample mean. Eight LTL motor carriers displayed 

no focus, six displayed a single focus, and seven 

displayed two or three foci. This provides further 

motivation to investigate the relative effi ciencies 

of motor carriers’ confi guration of their strategic 

dimension intensities.

Table 6 reinforces this motivation by 

suggesting that there is a statistically signifi cant 

relationship between a motor carrier’s weighted 

quality-of-service score and its performance as 

measured by its operating ratio (total operating 

costs divided by total operating revenues). The 

sample of motor carriers was divided into two 

groups – those above the median and those at 

or below the median for the weighted quality of 

service score. A Tukey studentized range test 

was performed to examine whether there was 

Table 1a: Sample Membership

LTL Motor Carrier Industry
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Table 1b: Sample Motor Carriers – Quest for Quality Winners

a statistically signifi cant difference in the mean 

values of the operating ratio for the two groups. 

In the current study, there is a problem in that 

the groups are of unequal size. This requires 

that an extension of the test proposed by Tukey 

(1952, 1953) be used. The original Tukey test 

(1952) was designed specifi cally for pair wise 

comparisons based on the studentized range, and 

controls the maximum experiment wise error 

rate (MEER) when the sample sizes are equal. 

Tukey (1953) and Kramer (1956) independently 

proposed a modifi cation for unequal cell sizes. 

The Tukey-Kramer method, as used in this 

study, has fared extremely well in Monte Carlo 

studies (Dunnett 1980). Additionally, Hayter 

(1984) provides a proof that the Tukey-Kramer 

procedure controls the MEER. 

Specifically, two means are considered 

significantly different by the Tukey-Kramer 

criterion if:

(2)

where  is the -level critical value of a 

studentized range distribution of  independent 

normal random variables with  degrees of 

freedom. The software utilized is the GLM 

procedure in the SAS software package (2002), 

which calculates signifi cance for the Tukey-

Kramer statistic at the 5% level. Those motor 

carriers above the median had a signifi cantly 

lower operating ratio implying higher operating 

profi ts

Table 7 presents the results of the data 

envelopment analysis. Recall that efficient 

carriers have scores of 1 for IOTA. Of the 21 LTL 

motor carriers in the sample, 10 were utilizing 

effi cient combinations of strategic dimension 

intensities and 11 were not. Some of the values 

of IOTA are quite revealing. If an ineffi cient 

motor carrier exhibits a value of IOTA close to 

one, it can remain with its current combination 

of strategic dimension intensities and simply 

pursue a small proportional scaling down of its 

input levels to achieve the best practice frontier. 

However, if IOTA is much less than one, then 

there is the suggestion that such a motor carrier 

needs to reconsider the combination of strategic 

dimension intensities it has chosen. In the 

nomenclature of economic production theory this 

is equivalent to saying a fi rm needs to consider 

choosing a new production technology. Such 

is the case for AAA Cooper Transportation 

(0.85), ABF Freight System Inc. (0.79), Central 

Freight Lines (0.83), Overnite Transportation 

Company (0.77), Roadway Express Inc. (0.57), 

Saia Motor Freight Line Inc. (0.86), and Yellow 

Transportation Inc. (0.74).

Table 8 divides the sample into three groups: 

IOTA equal to 1.00 (effi cient), IOTA greater 

than or equal to 0.90 but less than 1.00 (mildly 

ineffi cient), and IOTA less than 0.90 (severely 

LTL Motor Carrier Industry
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ineffi cient). A Tukey studentized range test, as 

described above, revealed that weighted quality-

of-service scores were statistically signifi cantly 

lower for severely ineffi cient motor carriers as 

compared to the effi cient group.  

Table 9 investigates the relationship 

between input effi ciency as measured by IOTA 

and levels of strategic dimension intensities. 

The intent here is to examine whether certain 

strategic foci are more likely to be associated 

with input ineffi ciency. If such is the case, a 

motor carrier using a blend of such strategic 

foci would need to be especially vigilant in 

its allocation of resources. IOTA is a censured 

variable both below and above, i.e. 0≤ IOTA 

≥ 1. A transformation suggested by Fethi et 

al. (2002) and utilized by Scheraga (2004a, 

2004b) is employed to transform IOTA into 

a left-censured variable, thus allowing a tobit 

analysis. This new variable is defi ned as (1/

IOTA) – 1 which is greater than or equal to 

zero in a continuous fashion. For the transformed 

value of IOTA, an effi cient motor carrier will 

have a value of zero, while an ineffi cient motor 

carrier will have a value greater than zero. Thus 

variables positively correlated with IOTA will 

be negatively correlated with the transformed 

value of IOTA. Four statistically significant 

relationships were observed.  In the sample of 

motor carriers in this study, higher levels for the 

Table 6: Tukey’s Studentized Range Test
Differences in Operating Ratios by Quality Score Groups
(if Quality Score ≥ Median then Group = 2; Else Group = 1)
(Comparisons signifi cant at the 0.05 level are indicated by ***)

Table 7: DEA Effi ciency Scores of Motor Carriers

LTL Motor Carrier Industry
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effi ciency dimension were associated with higher 

levels of IOTA. However, higher levels for the 

price, size, and risk dimensions were associated 

with lower levels of IOTA.

CONCLUSIONS

By using Table 2 and Table 5, one can see that 

“best practice” LTL motor carriers exhibited 

a variety of different “portfolios” with regard 

to their confi guration of strategic dimension 

intensities. Carriers such as Central Freight 

Lines, Estes Express Lines, Jevic Transportation, 

New Penn Motor Express, USF Dugan, and USF 

Holland had a single strategic focus. Companies 

such as ABF Freight System, Averitt Express, 

Pitt Ohio Express, Roadway Express, Ward 

Trucking, Watkins Motor Lines, and Yellow 

Transportation had two or more strategic 

foci. Finally, carriers such as AAA Cooper 

Transportation, New England Motor Freight, Old 

Dominion Freight Line, Overnite Transportation, 

Saia Motor Freight Lines, Southeastern Freight 

Lines, USF Reddaway, and Wilson Trucking 

Corporation had no dominant strategic focus, but 

exhibited a “blending” across the seven strategic 

dimensions. This suggests that Porter’s sharply 

delineated categories of generic strategies may 

not accurately capture the nature of competition 

in the LTL motor carrier industry.  

The study empirically verifi ed the intuitive 

notion that there is a positive relationship 

between the level of the quality of service and 

fi rm profi tability as measured by the operating 

ratio. Additionally, evidence was found to 

suggest that the effi ciency of a motor carrier’s 

strategic dimension intensities confi guration had 

a signifi cant impact on the level of service quality 

realized by customers. Furthermore, it was 

demonstrated that certain strategic dimensions 

(price, size, and risk) were more likely to cause 

a motor carrier to be below the best practice 

frontier.

In line with this last observation regarding 

the size focus, economies of scale, as re� � ected 

in the size dimension, may not have the usual 

positive effect when it comes to perceived 

quality of service. In fact, this was suggested 

in commentary provided by the 1996 Quest 

for Quality Survey. Customers perceived 

Table 8: Tukey’s Studentized Range Test
Differences in Quality Scores by Input Effi iency (IOTA) Groups
(Group 3: IOTA = 1.00; Group 2: 0.90 ≤ IOTA < 1.00; Group 1: IOTA < 0.90)
(Comparisons signifi cant at the 0.05 level are indicated by ***)

Table 9: Regression Results - Tobit Model
Dependent Variable: Transformed IOTA 2000 = (1/IOTA 2000) -1
Standardized Independent Variables
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the smaller, regional carriers as being more 

responsive. They better understood the business 

of their customers and were able to provide 

personalized service with more flexibility in 

their operations. There also was the perception 

that such an understanding of the customer 

was impeded by the numerous levels of people 

encountered when dealing with large carriers. In 

addition, while customers acknowledged that the 

larger LTL carriers had better transit times from 

terminal to terminal, the smaller regional LTL 

carriers held an advantage in times from shipper 

to customer.

It must also be noted, that as shown in Table 

2, there are motor carriers who are fi nancing 

themselves with high levels of debt relative to 

equity.  Such behavior might inherently hinder 

such motor carriers from achieving efficient 

blends of strategic foci. One might suspect this 

in light of the study done by Zingales (1998). He 

examined the effect of the pre-deregulation level 

(1977) of leverage on the survival of trucking 

fi rms in the deregulated period (1985). He found 

that highly leveraged carriers were less likely 

to survive deregulation, even after controlling 

for various measures of effi ciency. High debt 

seemed to reduce carriers’ ability to undertake 

investments and reduced the price per ton that 

carriers could charge.  

As noted above, this study is preliminary in 

nature. Inclusion in the sample of motor carriers 

used in this study required membership in two 

datasets. The number of LTL motor carriers 

in the ATA database has declined because of 

bankruptcies, consolidations, and the more 

“voluntary” nature of company reporting. This 

latter phenomenon and the problem of missing 

data items was a key reason the number of carriers 

available for study was less than those reported 

in the Quest for Quality Survey. Nevertheless, 

the results of this study demonstrate that 

the data envelopment analysis methodology 

provides carriers with a means of regularly 

benchmarking their strategic orientations as 

well as identifying the competitors against 

whom such benchmarking should occur. Finally, 

the methodology of this study could be applied 

to other sectors of the motor carrier industry.
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