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THE ECONOMIC IMPACT OF TRANSPORTATION PUBLIC POLICY
ON SUPPLY CHAIN CAPABILITIES AND PERFORMANCE

I. INTRODUCTION

In a global and deregulated logistics environment, public transportation policy needs to

be closely linked with market-defined transportation capabilities and private sector performance

measurement. Without such links, public policy and private enterprise will pursue contradictorY

objectives and public-private partnerships will not be successful. In essence, everyone should

"row in the same direction." As such, public transportation policy needs to be both responsive to

constituencies and market driven.' This can be accomplished by concentrating on and

facilitating improvements on those transportation capabilities and performance dimensions

deemed most important by the private sector and most readily available as metrics. The degree

to which transportation capabilities and performance metrics are evaluated as relevant,

important, and available to private enterprise will be investigated in the present study.2

Transportation infrastructure and intermodal hubs have a great deal to do with economic

growth, productivity improvements,3 and the global competitiveness of a nation.4 There is also

potential for transportation public policy to unobtrusively "piggyback" on industry performance

measures for public policy oversight, performance evaluation, governmental agency self-

assessment, and private sector data sharing. It has been observed that the less obtrusive the data

collection measures and methods (e.g., website data retrieval), the less likely the invocation of

excess-paperwork regulations and/or the wrath of already survey-bludgeoned potential

respondents such as shippers, carriers, and consignees.5 For example, recent legislation requ
ires

all governmental agencies such as FAA and FHWA to develop outcome-related goals and

focused performance indicators for their respective annual performance plans.6 These
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FIGURE 1

SCHEMA OF THE IMPACT OF TRANSPORTATION PUBLIC
POLICY ON STRATEGY AND PERFORMANCE

COMPONENTS: EXAMPLES:

TRANSPORTATION
PUBLIC POLICY

TRANSPORTATION
CAPABILITIES AND
COMBINATIONS

SUPPLY CHAIN
STRATEGY

BUSINESS
STRATEGY

•

SUPPLY CHAIN •
PERFORMANCE

Infrastructure Development, Deregulation, etc.
Four C's of Network Capacity, Condition,
Congestion, and Connectivity

Two C's of Caps. And Combs. (e.g., mode
availability, coverage, carrying capacity, speed,
dependability versus flexibility, responsiveness,
expedited delivery, intermodal transfer)

Operational Excellence (e.g., just-in-time, lean
logistics) versus Customer Closeness (e.g.,
customized and segmental logistics, agility)

Total Cost Reduction (e.g., efficient and reliable
supply, basic service) versus Differentiation
(e.g., service response logistics, strategic
alliances, demand management)

Cost, Productivity, Asset Management versus
Customer Service, Quality

393



perspective, modes, rights-of-way, access connectors, terminals, and equipment are not of

particular import or relevance. Rather, what is important to users is the combination of modal

capabilities (e.g., combining large carrying capacity with delivery flexibility) that best meets

their distinct needs, supports the supply chain strategy, and adds value for their customers. What

is relevant and required is seamless service that is transparent to users and their customers and

that facilitates their success. Further, it is transportation public policy that creates the requisite

conditions for such seamless combinations (the sixth "C").

It is common in the current supply chain environment for producers to outsource their

transportation and other logistical services to independent third-party logistical providers. Based

on these partnerships, producers can presumably then concentrate on their core competencies.

These third party logistics providers may have multimodal capabilities and may or may not own

the transportation assets. Since it is the overall package of transportation capabilities that is most

important to users, the term "amodal transportation" can be used.° Further, the reassignment

and innovative reconfiguration of network capabilities implies agile interorganizational

management of supply chain roles and collaborative relationships in order to create new value

for users and their customers." Transportation firms can take key leadership roles in these agile

networks. Strategic alliances provide noteworthy examples of such interorganizational

arrangements.12 Yet it is transportation policy and infrastructure which enable and facilitate

these capabilities and their combinations.

Paradoxically, although transportation modes should be seamless and perhaps invisible to

users, commodities themselves must have continu6us in-transit visibility. Users need

instantaneous real time information as to commodity location, quantities, SKU inventory levels,

shipment status, condition, and the ability to alter these. This visibility is necessary to achieve
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supply chain integration across firms and process integration that optimally links transportation

with procurement, production, marketing, and distribution. In essence, the information must be

visually assessable, although the physical transportation network itself should be largely

transparent. In a sense, virtual inventory information and innovative transportation operations

become substitutes for physical facilities, actual inventory, and other logistical assets such as

warehouses, depots, and distribution centers. This point will be elaborated upon next in relation

to supply chain strategies.

15-inay_chain Strategies

Transportation capabilities can be the building blocks for supply chain strategy and a

source of competitive advantage. This is represented in Figure 1. Two major categories of

supply chain strategies are operational excellence versus customer closeness.I3 Operational

excellence strategies tend to support a business strategy of total cost reduction, efficient and

reliable supply, and high levels of basic service." One would expect supply chain operational

excellence to be aligned with transportation capabilities of availability, distribution coverage,

carrying capacity, convenience, delivery speed, and dependability. In contrast, customer

closeness strategies tend to support business strategies of differentiation, including service

response logistics, relationship leveraging through strategic alliances, and demand-based

management as suggested in Figure 1. One would expect supply chain strategies involving

customer closeness to be aligned with transportation capabilities such as delivery flexibility,

customer responsiveness, expedited deliveries, intermodal transfers, versatility, and again,

dependability.
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Both supply chain strategies of operational excellence or customer closeness add value

for end users. As shown in Figure 1, examples of operational excellence include lean logistics15

and time-based strategiesI6 which may involve just-in-time (JIT) deliveries.17 JIT supply chains

emphasize time-definite deliveries (i.e., known lead-times of low variability). This can reduce

buffer inventory and safety stocks. JIT may also involve more frequent deliveries of smaller

shipments which can lower in-transit inventory and cycle stocks. Other contemporary

transportation operations that can facilitate JIT and thereby also reduce inventories include cros
s-

docking operations, postponement strategies, in-transit acceleration and deceleration, and direct

delivery. Furthermore, it is transportation policy such as infrastructure development that makes

these operating practices possible.

Turning to lean logistics, lean supply chains reduce all types of waste, errors, unnecessary'

assets, and cycle times by continuously seeking perfection and operational efficiencies

throughout the supply chain.18 Types of transportation-related waste that can add cost but no

value include waiting, rectification of mistakes, excess processing, unnecessary warehousing,

extra handling, excess transport and terminals, and excess stock.19 Innovative logistical solutions

may involve outsourcing, synchronizing and sequencing transportation with production, flexibly

positioning commodities with flexible transportation equipment and containers, eliminating

- redundant parallel production and thereby reducing transportation, redesigning processes,

optimally locating facilities, reducing or redeploying network assets, and having resident

suppliers' production lines on your own premises through early supplier involvement and

development. These practices may require unique transportation capabilities that are enabled by

transportation public policy.
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As indicated in Figure 1, examples of customer closeness as supply chain strategies

include customization/segmental logistics and agility. These practices also reflect core

competencies of the supply chain.20 Customization tailors transportation capabilities and other

value added services to specific customer needs. However, this does not necessarily mean a

proliferation of transportation service offerings. Supply chain firms can offer a predetermined

service menu of value-added services, capabilities, and attributes.2I From this service menu,

customers can choose their preferred services and attributes. Although the combination may be

unique to that customer, the inputs and capabilities themselves are not unique since they were

thought out, prespecified, and developed beforehand.

Agility takes this one step further by quickly adjusting supply chain capabilities and their

combinations to changing customer needs and evolving competitor offerings.22 Third-party,

intermodal, or multimodal companies can potentially become the organizer and coordinator of

this dynamic network that recombines and sequences logistical capabilities in changing and

creative ways. Information on required capabilities and performance tracking become crucial to

success.

Recently, some supply chain firms have experimented with mixed strategies that attempt

to combine operational excellence with customer closeness. These innovative practices are

generally becoming known as mass customization. 23 Since mass customization may require

Particular transportation capabilities, these evolving innovations highlight the necessity for

transportation public policymakers to monitor market requirements for transportation capabilities

and performance over time. This is represented in Figure 1 as two feedback loops and will be

addressed again in this study's conclusions and implications section.
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Supply Chain Performance

Supply chain performance is the "bottom line" for public policy, business strategy, supPlY

chain strategy, and organizational effectiveness.24 As such, transportation capabilities with their

matching supply chain strategies eventually devolve into logistical performance (see Figure 1).25

It is therefore critical that public policy continuously monitor private sector performance to

determine those performance measures deemed most important by the private sector. Such an

assessment is accomplished in the present study. However, since supply chain strategies are

likely to evolve over time, the importance of individual performance measures and capabilities

are also likely to change over long periods of time. Furthermore, current law requires

transportation agencies such as FHWA and the FAA to annually evaluate their own performance

using performance measures preferably linked to their customers' needs and satisfaction.' Thus,

although public policy can have profound effects on the economy, the performance targets can

change over time.

It is clear that supply chain and business strategies necessitate particular transportation

capabilities that result in logistical performance. However, it is public transportation policy

which enables transportation capabilities and partially determines logistical performance. For

example, public transportation policy encourages private sector performance improvements

through infrastructure investment and development, creative financing arrangements, tax

incentives, deregulation, public/private partnerships, intermodal and trade policy, and special

programs and projects. Five important private sector performance categories that are strongly

influenced by public policy are cost, productivity, asset management, customer service, and

logistical quality.27 These types of performance measures are represented in Figure 1. They are

also assessed in the present study as to their importance, relevance, and availability in the private
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sector. For example, evaluated transportation costs include not only freight costs but also the

costs of damage, returned goods, and service failures. In turn, productivity measures in this

study relate to both transportation labor and equipment productivity. Transportation policies

Which improve congestion, waiting times, road conditions, delays, etc. can potentially increase

Productivity and lower costs.

In terms of asset management in this research, public transportation policy can affect

Performance measures such as inventory turns and inventory levels since transportation policies

impact transportation speed, lead times, dependability, direct routing, location decisions, safety,

etc. For example, JIT systems often substitute transportation for inventory and warehousing in

order to remove inventory from the supply chain. In contrast, poor performance on these policy

dimensions increases in-transit inventory stored in the transportation "pipeline," increases the

necessity for safety stock, and increases cycle stocks through longer lead times and other

inefficiencies. In essence, asset management becomes debilitated.

Public transportation policy can also impact customer service performance such as on-

time delivery, cycle time, and delivery consistency, as well as quality measures such as damage

frequency. These measures are all assessed in the present study as to their relative importance

and availability in the private sector. Such performance measures are strongly influenced by

infrastructure condition, congestion, safety problems, mode availability, intermodal connectivity,

and trade barriers which can create variability in customer service and quality. Variability is an

especially serious problem for management since it makes it difficult to plan and coordinate

Supply chain activities.28 Overall performance measures such as customer satisfaction or

proportion of perfect orders are also theoretically appealing, and are evaluated in this research.
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The present paper investigates the relative importance and availability of transportation

performance measures in the five preceding major performance categories. It also evaluates the

transportation capabilities which give rise to these performance measures and that are impacted

by public transportation policy. The relationships of transportation capabilities to supply chain

success and global excellence are also covered for approximately four thousand firms from the

three global regions of North America, Europe, and the Pacific Basin. After briefly describing

the methodology in the next section, the performance and capability results are described,

followed by a conclusions and implications section.

II. METHODOLOGY

To identify and compare global logistics best practices, the research methodology had

four phases.29 In the first phase, a survey instrument termed the base-line survey was mailed to

approximately twenty two thousand firms in order to assess logistical trends in North America,

Europe, and the Pacific Basin. The base-line questionnaire was developed in conjunction with

the Council of Logistics Management type associations in each of eleven countries that have

comparable group and industry memberships. For the Pacific Basin countries, the questionnaire

was translated into each country's language, and then back-translated to ensure meaning

equivalence across countries. The survey was field pretested and then adjusted based on the new

knowledge.

From a transportation policy viewpoint, there are several advantages to focusing on

transportation users. First, a transportation user overall perspective reflects carrier, proprietary

business, and third-party transportation offerings which are otherwise often viewed alone in

isolation and/or with arbitrary distinctions and blurred definitions. Second, supply chain

integration implies that members and policymakers should have a user focus. Third, a user focus
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outbound freight cost measures, although outbound freight cost is rated as both more important

and more available as a performance measure. The other transportation cost measures are in the

Predicted direction of greater importance and availability for the top third of firms, although the

differences do not achieve statistical significance.

The same is true for customer service and quality measures of on-time delivery, delivery

consistency, and damage frequency. These measures are rated as more importance and more

available by the top third on the excellence index, but the differences do not achieve statistical

significance given the sample sizes. However, cycle time measures are significantly more

available for the upper third of index excellence scorers. For productivity, equipment downtime

measures are significantly more important and more available to the top third of excellence

scorers. Transportation labor productivity does not display the typical pattern, in that it is no

more important to the top third and is less available to them than for the bottom third.

Table 3 also implies generally that what is perceived as more important tends to be more

frequently measured. The top four transportation performance measures in order of importance

include on-time delivery, outbound freight cost, inventory turns, and delivery consistency. Thus,

these findings in Table 3 provide guidance for public transportation policy. Notable exceptions

in Table 3 include global service measures such as cost of service failures and the customer

service measures of overall reliability and overall customer satisfaction. Although rated

important to management and conceptually appealing, firms apparently have difficulty in

generating these measures.

D. Importance of Logistical Capabilities for Firm Success

Table 4 shows the relative importance of seven major logistical capabilities for supply

chain success. Somewhat surprisingly, the ranks for North American firms versus European and
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TABLE 4

IMPORTANCE OF LOGISTICAL CAPABILITIES FOR SUPPLY CHAIN

SUCCESS lN NORTH AMERICA, EUROPE, AND THE PACIFIC BASIN

Logistical Capabilities:

North
American
Firms

Score Rank

European and
Pacific Basin

Firms

Score Rank

1. Customer Service 1.11 1 1.20 1

2. Delivery Dependability 1.19 2 1.25 2

3. Information Systems Support - 1.57 3 1.45 3

4. Flexibility For Customers 1.85 4 2.10 7

in Delivery.

5. Low Logistics Cost 2.04 5 1.69* 4

6. Logistics Standardization 2.31 6 2.06 5

7. Delivery Speed 2.33 7 2.06 6

Source: Michigan State University, Global Logistics Research Team

Scale: 1=Important, 5=Unimportant

* Difference is statistically significant at the .10 level of significance.
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Pacific Basin firms are quite similar. Customer service is ranked first by both North American

and European and Pacific Basin firms. Recall that earlier findings in Tables 2 and 3 showed that

transportation can have a strong influence in this customer service area. Interestingly, delivery

dependability, which is one of the performance areas most directly impacted by public

transportation policy, ranks a close second in importance for supply chain success. In contrast,

delivery speed, which is also impacted by public transportation policy is ranked last in

importance by North American.firms and next to last by European and Pacific Basin firms.

Essentially, transportation dependability and on-time performance appear to be more important

than speed of transportation performance. This finding provides guidance for public freight

transportation policy makers in identifying which transportation capabilities should be

encouraged by transportation public policy.

For the importance of low logistical costs, this is ranked in the lower middle by the

Interview firms. This finding is consistent with prior research in other subject areas: e.g., third-

Party and carrier selection research where cost is also ranked below the top. The North

American firms rank it fifth out of seven while the European and Pacific Basin firms rank it

fourth in importance. This difference is statistically significant. The somewhat higher European

and Pacific Basin ranking which reflects a greater cost orientation is also consistent with the

regional differences found in this study's Table 1.

For rankings alone, the biggest difference between North American firms and European

and Pacific Basin firms is for flexibility in delivery, which was ranked fourth in importance by

North American firms and last in importance by European and Pacific Basin firms. The best

North American firms are also substantially improving delivery time flexibility at the present

time. Apparently, flexibility in delivery is less important for European and Pacific Basin firms
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(or less possible given congestion and spatial conditions for European and Pacific Basin firms).

In total, these results provide guidance for policy makers in terms of establishing priorities for

policy goals, objectives, programs, and performance measures.

E. Logistical Capabilities Of Top Third Firms

Table 5 shows the performance of North American firms on a broader list of 32 logistical

capabilities for the top third and bottom third on the logistical excellence index. In general, the

top third of excellent firms perform better on most logistical capabilities. These results imply th
e

strategic importance and potential of global logistics for productivity gains, supply chain global

competitiveness, and economic growth.

For the transportation measures most directly impacted by public transportation policy,

again labeled with double asterisks in Table 5, the top one third of excellent North American

firms perform significantly better than the bottom third on delivery dependability, delivery

speed, selective distribution coverage, and avoidance of supply disruption. The highest

performance scores for the top third of excellent North American firms are for delivery

dependability (4.35 out of 5), widespread distribution coverage (4.24), low cost logistics (4.17),

and expedited delivery (4.0). These findings possibly imply that in the current deregulated

environment, North American firms must exhibit high levels of reliability and customer service

yet at relatively low logistics cost (rather than exhibiting a tradeoff mentality from the regulation

era).

F. Relationships Between Logistical Capabilities And Firm Excellence

Table 6 shows the direct correlation between the 32 logistical capabilities and the overall

index of firm excellence. The logistical capabilities most impacted by public transportation

policy are again highlighted by the double asterisk (**) on the left side of Table 6, while
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TABLE 5

CAPABILITIES OF TOP THIRD EXCELLENCE INDEX FIRMS
VERSUS BOTTOM THIRD

Upper Lower
1. Product Flexibility 4.10 3.40*
2. Volume Flexibility 3.80 3.40
3. Process Flexibility 3.71 3.39

•• 4. Low Logistics Cost 4.17 3.83
** 5. Delivery Speed 3.71 3.06*
** 6. Delivery Dependability 4.35 3.78*

7. Problem Avoidance 3.82 3.44*
8. Problem and Complaint Resolution 4.06 3.78
9. Responsiveness to Key Customers 4.06 3.61*
10. Order Fill Capacity 4.24 4.17
11. Value-Added Service 3.82 .333*

•• 12. Widespread Distribution Coverage 4.24 4.00
** 13. Selective Distribution Coverage 3.82 3.12*

14. Customer Service Flexibility 3.76 3.50
15. Product Introduction 4.12 3.61*
16. Product Phase Out 3.29 2.72*

• • 17 Disniption in Supply 3.94 3.50.
18. Product Recall 3.94 4.06
19. Product Flexibility During Logistics 3.33 2.82*

** 20. Location Flexibility 3.65 3.35
** 21 Reverse Logistics Timing 3.53 3.43

22. Differentiation 3.59 3.28
23. Product Innovation 4.18 3.72*
24. Order Flexibility 4.06 3.12*

41• 25. Delivery Time Flexibility 3.94 3.94
** 26. Expedited Delivery 4.00 3.94

27. Advanced Notification 3.65 3.06*
28. Advanced Shipment Notification 3.35 2.94*
29. Substitution Flexibility 3.59 3.33
30. lnnovativeness 4.00 3.61*

31. Operational Simplification 3.41 3.18

32. Operational Standardization 4.00 3.29*

Source: Michigan State University, Global Logistics Research Team
Scale: 1=Perforrnance worse than competitors; 5=Performance better than competitors
** Strongly impacted by Transportation Public Policy
* Difference is statistically significant at the .10 level of significance
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TABLE 6

RELATIONSHIPS BETWEEN LOGISTICAL CAPABILTIIES AND

THE FIRM EXCELLENCE INDEX

Correlation of World Class Index With: Correlation p-value

Prattle: Flexibility 394 .002*

Volume flexibility .106 .231

Process Flexibility .218 .030*

•• Low Logistics Cost .179 .068*

"Delivery Speed .12'2 .147

•• Delivery Dependability .268 .001*

Problem Avoidance .155 .091*

Problem and Complaint Resolution .140 .113

Responsiveness to Key Customers .214 .035*

Order Rh Capacity .218 .029*

Value-Added Service .289 .005*

• • Widespread Distribution Coverage .127 .139

se Selective Distribution Coverage .120 .155

Customer Service Flexibility 247 .015*

Product Introduction 337 .001*

Product Phase Out .076 .255

• • Disniption in Supply .178 .062*

Product Recall .107 .181 -

Product Flexibility During Logistics .193 .059*

•• Location flexibility .106 .185

•• Reverse Logistics Timing .129 .153

Differeiiiiation .159 .088*

Product Innovation .200 .041*

Order Flexibility .397 .001*

"Delivery Time Flexibility .013 .455

"Expedited Delivery .144 .108

Advanced Notification .186 .053*

Advanced Shipment Notification .099 .197

Substitution Flexibility .088 .226

Innovativeness .080 .247

Operational Simplification .053 .325

Operational Standardization .151 .099*

Source: Michigan State University, Global Logistics Research Team

** Strongly impacted by Transportation Public Policy

* Difference is statistically significant at the .10 level of significance
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significant correlations are indicated by the single asterisk (*) on the right side. Significant

transportation correlations between individual capabilities and the overall logistical excellence

index include low logistics cost, delivery dependability, and avoiding disruption in supply.

Delivery dependability has the highest correlation with firm excellence in Table 6. One

interpretation of these results is that these transportation capabilities are most characteristic and

predictive of excellent global firms. A related interpretation is that public transportation policy

Should concentrate on and facilitate improvement on these transportation capability dimensions.

IV. CONCLUSIONS AND IMPLICATIONS

In an era of global logistics and global competition, public transportation policy must be

linked to private sector transportation capabilities and performance in order to improve the

nation's productivity, global competitiveness and economic growth. Although public policy

Should primarily be concerned with these particular linkages, efficient and effective supply

chains are the vehicle through which much of these increased benefits are likely to be achieved

in the near future. As such, deregulation and global competitiveness also require close

collaboration and cooperation between all policy actors including government, academicians,

transportation providers, and users, so that they all buy into the established policy and don't work

at cross-purposes.

Public policy influences logistical capabilities and performance through policy initiatives

such as infrastructure development and maintenance, interrnodal connectors, economic

deregulation, trade policies, social regulation, safety enforcement, and investment policy. The

results of these policies can largely be summarized by the 4 C's of capacity, congestion,

condition, and connectivity. In turn, these 4 C's give rise to the two additional "C's" of

transportation capabilities such as dependability and speed, and combinations of capabilities;
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e.g., large carrying capacity combined with delivery flexibility. Intermodal or third-party

combinations of logistical capabilities also imply an agile alliance network that best assigns arid

matches interorganizational capabilities with customer needs.

Transportation capabilities and their combinations are important to private enterprise

since they support different supply chain strategies for customer value creation. Two major

classes of supply chain strategies include operational excellence and customer closeness.

Examples of operational excellence are "lean" logistics and time-based strategy which may

include "just-in-time" (JIT) deliveries. Examples of customer closeness include logistical

customization or logistical agility which also reflect core competencies of the supply chain.

Operational excellence strategies are likely to stress and be supported by transportation

capabilities of availability, carrying capacity, distribution coverage, convenience, delivery speed,

and dependability. In turn, customer closeness strategies are likely to be supported by

transportation capabilities such as delivery flexibility, value-added services, responsiveness to

special requests, versatility, intermodal transfers, and again, dependability. Thus, beyond

minimum thresholds for order qualification, different transportation capabilities must be aligned

with different supply chain strategies. In essence, individual transportation capabilities and their

combinations can become a basis of supply chain strategy and a source of global competitive

advantage. Yet, it is transportation public policy that is the enabler of many of these capabilities.

At the present time, some supply chains are experimenting with "mass customization,"

which is a mixed strategy combining operational excellence with customer closeness.

Transportation examples include spatial postponement and acceleration or deceleration of flows.

There is also a trend toward greater reliance on customer closeness strategies in general. Most

recently, the very best world-class firms have been substantially improving their capabilities of
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delivery time flexibility, followed by responsiveness to customers, shipment information, and

delivery speed, in that order. Other capabilities do not show increasing emphasis. In terms of

4 C transportation policy, these results show a priority on congestion and connectivity. These
1 

results also imply the importance to transportation public policy of continually monitoring

Shifting market requirements for changing transportation capabilities and performance indicators

over time. The legislative requirement that each governmental agency must submit an annual 

Performance plan showing outcome-related results for customer-oriented performance indicators

is consistent with this conclusion.

What is most important for transportation users is the ability to choose that package of

transportation capabilities which best meets their needs and best supports their supply chain

strategy. Transportation policy can have profound effects on these transportation capabilities

such as delivery dependability and speed. The present study found that North American,

European, and Pacific Basin firms are in remarkable agreement as to what transportation

capabilities are most important for supply chain success. Customer service is ranked first in

ImPortance, while delivery dependability is ranked a close second in importance by all global

regions. Out of 32 logistical capabilities, delivery dependability is also the most strongly related

I statistically to the excellence index. The suggested interpretation is that dependability is

extremely important to support both strategies of operational excellence or customer closeness.

Also influenced by transportation policy, low logistics cost and delivery flexibility are ranked in

the middle for success, although cost is rated significantly higher by European and Pacific Basin

firms and flexibility is rated somewhat higher by North American firths. As previously

indicated, delivery flexibility also appears to be increasing in emphasis over time for the very

best North American firms. Analogously, European firms also more frequently use Total Cost
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Analysis and activity based costing (ABC) in making their decisions, while North American

firms are more likely to use external customer satisfaction measures. Similarly, North Ameri
can

firms' use of customer service flexibility, responsiveness, and value-added service is 
significantly

related to the excellence index. Somewhat surprisingly, delivery speed is ranked last in

importance by North American firms and next to last by European and Pacific Basin firms for

success.

In terms of setting capability priorities, the previous results imply that public

transportation policy should stress delivery dependability followed by flexibility of delivery 
and

then delivery speed. In fact, a recent Conference on Federal Highway Administration (FHWA)

performance indicators for the FHWA Annual Performance Report recommends strong

consideration of dependability type performance measures that reflect delays, congestion, or

reliability.31 In terms of "4 C" transportation policy, the present study's results again imply in

order of decreasing priority, policy attention to infrastructure congestion, connectivity, condition,

and capacity.

The present study also found that transportation performance measures that are most

impacted by public transportation policy are some of the most readily available and perceived

important global logistics measures in the private sector. This private enterprise availability is

true for the four major performance categories of asset management, cost, customer service, and

quality, but is surprisingly less true for transportation productivity measures. These readily

available and most important transportation measures are good candidates for public policy

monitoring, promotion, performance assessment, or for unobtrusive policy "piggybacking" on

private sector measures. This would help ensure intended policy consistency with external

markets, practices, and performance.
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The most common transportation measures from the first four categories are readily

available to approximately 90 percent of leading firms, and are judged especially important by

the best firms on the excellence index. These public policy impacted measures include inventory

turns and inventory levels for the asset management category; outbound freight cost for the cost

category (but not inbound freight cost); on-time delivery performance and delivery consistency

for the customer service category; and damage frequency for the quality category. In contrast,

transportation productivity measures are surprisingly of less importance and less availability to

top firms, in that transportation labor productivity measures are only available to about 50

percent of manufacturers and equipment productivity measures are only available to slightly

more firms. One possible partial explanation is that carriers may monitor transportation

Productivity much more closely than users, but this hypothesis deserves future research.

Although rated important, overall service performance measures such as cost of service failures,

Overall customer satisfaction, and proportion of perfect orders are also less available despite

academic enthusiasm for them.

In general, however, the results show that what is perceived as most important tends to

get measured by firms. Other research has recently established that "what is measured !ends to

get done."32 These findings have important implications for public transportation policy in terms

of linking policy with private sector measures. For example, governmental transportation policy

can be market driven in terms of stressing what is most important to the private sector. It can

also create incentives for specific performance measures through investment policy, financing

arrangements, tax policy, infrastructure improvement, and the like. The biggest challenge

appears to be linking performance measurement and results to intended policy.
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The overall implication for public policy is to promote, "piggyback," partner and perform

with those transportation capabilities and performance measures deemed most important by the

private sector and most associated with supply chain and firm success. Variability measures

such as dependable delivery are particularly important to private enterprise since they allow for

supply chain planing, network optimization, and total cost minimization. Transportation

flexibility can be especially important for those firms pursuing a supply chain strategy of

customer closeness and unique accommodation, which is currently the fastest growing market

trend. The very best world class firms in North America are also currently emphasizing deliver)/

time flexibility. In contrast, ubiquitous capacity measures such as location flexibility and .

widespread distribution coverage do not distinguish excellent supply chain firms. Thus, public

policy should consider, facilitate, and encourage the former transportation capabilities which are

related more to the policy 3 C's of improving network congestion, connectivity such as

intermodal connectors, and condition rather than adding large increments of new capacity. This

conclusion may also help define the nature of collaborative network relationships and the future

of public-private partnerships in an environment of increasingly scarce public resources.33

In a deregulated global environment, top firms also appear to be able to provide both high

levels of service and at low logistics cost rather than tradeoff thinking which may be more

appropriate for a regulated regime. This trend of simultaneously increasing value-added services

without price increases appears to be intensifying over time. Deregulation and global logistics

also means that over time, interacting transportation institutions should explore policies that

foster new logistical capabilities and innovative combinations of these capabilities to achieve

greater supply chain efficiency, effectiveness, global competitiveness, and economic growth. In

total, it is anticipated that the present research will contribute to the ongoing dialogue concerning
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a "specific vision to guide future transportation policies and investment decisions."34 More

broadly, it is hoped that the study results will provide useful input and guidance to facilitate

collaboration among various policy actors for informed public transportation policy and to assist

in formulating appropriate policy goals, objectives, programs, and performance indicators.

413



ENDNOTES

John L. Hazard, Managing National Transportation Policy, Westport, Connecticut: Eno

Foundation for Transportation, Inc., (1988).

2 See also: Donald J. Bowersox, David J. Closs, Thomas J. Goldsby, and Theodore P. Stank,

"World Class Logistics: 1998 North American Research," Council of Logistics Management.

Annual Conference Proceedings, (October 1998), pp. 149-166; Global Logistics Research 
Team

at Michigan State University, World Class Logistics: The Challenge of Managing Continuous..

Change, (Oak Brook, IL: Council of Logistics Management, 1995); Donald J. Bowersox, 
Patricia

J. Daugherty, Cornelia L. Dr6ge, Dale S. Rogers, and Daniel L. Wardlow, Leading Edge

Logistics Competitive Positioning for the 1990's, (Oak Brook, IL: Council of Logistics

Management, 1989).

3 Arthur Jacoby, "Remarks on the Public Contribution of Transportation Infrastructure

Investment to Productivity and Economic Growth," in OECD TRILOG Plenary Symposium: 

Public Policy Issues in Global Freight Logistics, (Washington, DC: U.S. Department of

Transportation, Federal Highway Administration, Dec. 17-18, 1998).

4 Madeleine S. Bloom and Nancy Bennett, "U.S. Highway Financing: Historical Perspective and

National Priorities," TR News: Special Issue on Financing the Highway System, No. 198

(September-October 1998), pp. 7, 43.

5 Russell Capelle, Bureau of Transportation Statistics, U.S. Department of Transportation,

Washington, DC, "Informal Remarks and Reply for TRB Freight Data 2000 Paper," (March 3,

1999), mimeo.

Congress, Government Performance and Results Act, (Washington, DC: One Hundred

Third Congress, January 5, 1993), Secs. 1 to 11.

7 Federal Highway Administration, U.S. Department of Transportation, Workshop on 

Productivity Performance Indicators: Report of the Proceedings (Washington, DC: prepared by

Hickling Lewis Brod, Inc., May 15, 1998).

8 Harry Caldwell, "Sectoral and Industry Characteristics of Logistics-Government Support

Requirements," in OECD TRILOG Plenary Symposium: Public Policy Issues in Global 
Freiglt

Logistics, (Washington, DC: U.S. Department of Transportation, Federal Highway

Administration, Dec. 17-18, 1998), pp. 18.

9 Ibid.

10 Ibid.

414



'Richard Normann and Rafael Ramirez, "From Value Chain to Value Constellation: Designing
Interactive Strategy," Harvard Business Review, Vol. 71, No. 4 (July-August 1993), pp. 65-77;
13enJanlin Gomes-Casseres, "Group Versus Group: How Alliance Networks Compete," Harvard
Business Review, Vol. 72, No. 4 (July-August 1994), pp. 62-74.
12

Donald J. Bowersox, "The Strategic Benefits of Logistics Alliances," Harvard Business
Review, Vol. 68, No. 4 (July-August 1990), pp. 36-45.

13 

Michael Treacy and Fred Wiersema, "Customer Intimacy and Other Value Disciplines,"
Harvard Business Review, Vol. 71, No. 1 (January-February 1993), pp. 84-93; Marshall L.
Fisher, "What is the Right Supply Chain For Your Product?", Harvard Business Review, Vol. 75,
No. 2 (March-April 1997), pp. 105-116.

14 Michael Treacy and Fred Wiersema, The Discipline of Market Leaders, (Reading, MA:
Addison-Wesley Publishing Co., 1995).

15 Daniel T. Jones, Peter Hines, and Nick Rich, "Lean Logistics," International Journal of
P-Ly1 sical Distribution and Logistics Management, Vol. 27, No. 3/4 (1997), 153-173.

1,
George Stalk, Jr. and Thomas M. Hout, Competing Against Time: How Time-Based

C.121._pri  etition is Reshapin • Global Markets, (New York: The Free Press, 1990); George Stalk, Jr.,
"Tinle-The Next Source of Competitive Advantage," Harvard Business Review, Vol. 66, No. 4
(July-August, 1988), pp. 41-51.

17 Edward A. Morash and John Ozment, "The Strategic Use of Transportation Time and
Reliability for Competitive Advantage," Transportation Journal, Vol. 36, No. 2 (Winter 1996),
PP. 35-46.

1
8 Jones, Hines, and Rich, "Lean Logistics," (1997), pp. 157-162.

19 'bid, pp. 154-157.

2° Global Logistics Research Team at Michigan State University (1995).

21 Steven R. Clinton, David J. Closs, M. Bixby Cooper, and Stanley E. Fawcett, "New
Dimensions of World Class Logistics Performance," Council of Logistics Management Annual
Conference Proceedings, (October 1996), pp. 21-33.

22 Global Logistics Research Team at Michigan State University (1995).

415



23 See for example: Toby B. Gooley, "Mass Customization: How Logistics Makes It Happen,"

Logistics Management and Distribution Report, Vol. 37, No. 4 (April 1998), pp. 49-53; Joseph

B. Fuller, James O'Conor, and Richard Rawlinson, "Tailored Logistics: The Next Advantage,"

Harvard Business Review, Vol. 71, No. 3 (May-June 1993), pp. 87-98; Edward Feitzinger and

Hau L. Lee, "Mass Customization at Hewlett-Packard: The Power of Postponement," Harvard

Business Review, Vol. 75, No. 1 (January-February 1997), pp. 116-121; and Joseph B. Pine, II,

Bart Victor, and Andrew C. Boynton, "Making Mass Customization Work," Harvard Business.

Review, Vol. 71, No. 5 (September-October 1993), pp. 108-119.

24 Jeffrey S. Conant, Michael P. Mokwa, and P. Rajan Varadarajan, "Strategic Types,

Distinctive Marketing Competencies, and Organizational Performance," Strategic Management

Journal, Vol. 11, No. 5 (September 1990), pp. 365-383; Michael A. Hitt and R. Duane Ireland,

"Corporate Distinctive Competence, Strategy, Industry, and Performance," Strategic

Management Journal, Vol. 6, No. 3 (July-September 1985), pp. 273-293; Gregory G. Dess and

Peter S. Davis, "Porter's Generic Strategies as Determinants of Strategic Group Membership and

Organizational Performance," Academy of Management Journal, Vol. 27, No. 3 (September

1984), pp. 467-488; Charles C. Snow and Lawrence G. Hrebinialc, "Strategy, Distinctive

Competence, and Organizational Performance," Administrative Science Quarterly, Vol. 25, No.

2 (June 1980), pp. 317-336.

25 Edward A. Morash, Cornelia Drage, and Shawnee Vickery, "Strategic Logistics Capabilities

for Competitive Advantage and Firm Success," Journal of Business Logistics, Vol. 17, No. 1

(1996), pp. 1-22; Edward A. Morash and Steven R. Clinton, "The Role of Transportation

Capabilities in International Supply Chain Management," Transportation Journal, Vol. 36, No. 3

(Spring 1997), pp. 5-17.

26 U.S. Congress, Government Performance and Results Act of 1993, Section 2; and Federal

Highway Administration (May 14, 1998), p. 1.

27 See also: Bowersox, et. al. (1998); Global Logistics Research Team (1995).

28 Hau L. Lee, V. Padmanabhan, and Seungjin Whang, "The Bullwhip Effect in Supply Chains,"

International Journal of Physical Distribution and Logistics Management, Vol. 28, No. 3 (1998),

pp. 192-194.

29 See also: Bowersox, et. al. (1998); Global Logistics Research Team (1995).

30 Bowersox, et. al. (1998); Global Logistics Research Team (1995), pp. 7-10, 381-388.

31 Federal Highway Administration (1998), pp. 15-22.

32 Stanley E. Fawcett, Sheldon R. Smith, and M. Bixby Cooper, "Strategic Intent, Measurement

Capability, and Operational Success: Making the Connection," International Journal of Phylisg

Distribution and Logistics Management, Vol. 27, No. 7 (1997), pp. 410-421.

416



33 See also: Jose A., Gomez-Ibanez and Jeffrey Madrick, Economic Returns from Transportation
Investment, (Lansdowne, VA: Eno Transportation Foundation, Inc., 1996), pp. 1-72.

34 Ibid, pp. 37, 9.

417


