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ABSTRACT
Transportation is becoming an important issue these days, in which firms try to
minimize cost in order to stay competitive in the market. When transportation cost is
lower it means the profit to the company is increased. Through backhauling
implementation of inbound material to match with the available outbound vehicle, this
can reduce the total cost to a company. In addition, backhauling also provides
visibility of the delivery to the focal firm with the internal control and management of
the fleet. Efficiency of transportation management can be highly improved through
this adoption

The purposes of this project are to enhance the knowledge and awareness of applying
backhaul transportation and to study the techniques of how to utilize the strategy for
further development at a canned pineapple manufacturing business. This project is to
study the possibility of expansion of a backhauling project to paper packaging
material, including the benefits and negative impact of the strategy employed.

The conclusion of this project is that the company in this case study should adopt the
expansion of backhauling transportation of paper packaging material as a strategic
tool to improve the supply management and transport system. This strategy will
minimize the total transportation cost and increase visibility in the control of supply at
the company.
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CHAPTER I
GENERALITIES OF THE STUDY
Supply chain management is a process of designing, developing, optimizing and
managing both internal and external components of the supply system, including
material supply, production, and distribution of finished products or services to
customers, that is consistent with overall objectives and strategies (Spekman,
Kamauff & Myhr, 1998).

The importance of supply chain management is as a strategic tool to develop a
sustainable competitive advantage by reducing investment and cost without
negatively affecting customers. Any redundant and duplicate activities at each level of
the supply chain can be reduced, while partners openly share information in order to
facilitate the end customers' needs (Spekman, et al., 1998).
Efficient transport management can be a major source of competitive advantage
because it can control cost and enhance service differentiation. Effective
transportation will help firms become both cost and value leaders while it enhances a
company to gain and maintain its competitive advantage and at the same time
maximize customer satisfaction (Goh & Pinaikul, 1998). In this case study,
backhauling management, to integrate inbound material from suppliers into the return
trip of core outbound travel, is to be studied and proposed for extension in a wider
category of materials.

1.1 Background of the Study

Almost all freight shipments in general move in one direction, from point of
production to point of consumption without the need for returning to the origin. This
leads to empty running of a truck on the way back to the origin point and creates a
major logistical challenge to find backloads for returning vehicles. According to
McKinnon and Ge (2006), the efficiency of any transport operation is critically

1

dependent on the degree to which vehicle capacity can be utilized in both directions.
In the absence of a backload the vehicle must return empty, usually at the carrier's
expense which already adds to the transport price (McKinnon & Ge, 2006). This
empty running does not only represent a wasted resource in economic terms; it is
increasingly being regarded as an environmental liability in term of fuel consumption
and pollution generator. It is hardly surprising, therefore, that most sustainable
transportation strategies at all levels should realize the importance of the reduction of
empty running (McKinnon & Ge, 2006).
The companyl in this case study, which hereafter will be called "ABC Company", is
a manufacturer and exporter of canned pineapple. The company has projected that
transportation is one of the major costs that can be reduced in order to stay
competitive in the industry. This ABC Company will be used as a case study in this
study. The company has started implementing a pilot project on backhauling tinplate
cans from suppliers back to the factory by integrating the inbound transport with the
core outbound trucking since 2006, and fully employed the practice in 2008. An
obvious saving which the company enjoyed for the entire year of 2008 is the
reduction in transportation expense from 12.16 percent of total purchasing amount if
the transportation was the responsibility of the supplier as usual, to 3.62 percent.
Besides cost saving, backhauling practice at this case study company also provides
higher reliability in term of material delivery because the company handles the
inbound transport management themselves. Only sufficient quantity of tinplate cans is
delivered when the production needs or warehouse space is available, which further
leads to improvement in inventory management at the warehouse as well.
Furthermore, through the implementation of backhaul, the company can ensure the
availability of the right supply at the right time to match with production plans and
increase customer satisfaction in production reliable lead time, even though this does
not appear to be significant in the category of cans supply.

1

The name of the Company is anonymous.
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However, various links of cooperation and management with suppliers are required in
order to fully utilize this practice in business: for instance, support from tinplate can
suppliers to provide flexibility for the material loading schedule, more time and fuel
consume per trip of truckers for the deviated travelling, and waiting time of truckers
for loading at cans supplier sites. In order to be successful in implementing backhaul,
good management is important.
It is considered that the pilot project of backhaul implementation has been successful
for tinplate cans. Therefore, a proposal for expansion of this strategy to another
category of material is discussed in this study. Paper cartons and trays are the
materials that the company currently pays huge amount for their transport cost, and
sometimes the company also experiences delay in rush shipments because suppliers
wait for combined shipments in order to minimize the cost. Therefore, there is high
potential for this material category to utilize backhaul practice, and the company will
enjoy the benefits of this adoption.
1.2 Statement of the Problem
The total estimated transportation cost that paper packaging suppliers charge the
company by adding it into the material purchase price, is almost 4 million baht. This
transportation cost can be minimized if the transportation efficiency increases. In
addition, delayed arrival of paper packaging was about 8 percent of total inbound of
this category of material in 2008. This delay led to changes required in the planning
schedule of packing production and outbound shipment process. Moreover, the
company received complaints and had to pay the penalty fee for total of 9 delayed
outbound containers from customers in 2008, caused by the late arrival of the paper
packages from suppliers. As such, a management strategy that can effectively solve
this problem should be designed, and "backhaul" strategy is one of the strategies that
should be precisely considered.
Presently, the company has already employed "backhaul" strategy for one category of
production material, which is tinplate cans, with considerable saving of a large
3
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amount of procurement expense as well as increasing production plan reliability. The
expansion of backhaul practice into another packaging category should also produce
benefits in the same range to the company through managing the empty running of
inbound transport.

Since there is still truck capacity left as running empty in this company, further
expansion should be possible to maximize the utilization of vehicle assets and lower
the total cost of the company and suppliers for sustainability.

However, paper packaging is considered as a "make to order" product with
customer's design of the cartons and trays, which is different from tinplate cans.
Waiting time for production of this material can be longer, and higher flexibility of
trucks is needed because sometimes the paper packages are not yet available for pick
up. The backhaul of this supply can also possibly affect the ABC Company's
production schedule because the work in process items cannot be processed at the
packing station without the paper packaging. Therefore, ABC Company will need a
different set of methods to apply backhauling strategy to this packaging category in
order to continue to minimize the transportation expense without disrupting the
production schedule and lead time. As a backhauling strategy is considered as an
effective means to enhance the effectiveness and efficiency of the operational
management of The ABC Company, this study aims to answer the main problem of
"How can the ABC Company apply a backhauling strategy for the transportation of
paper packages and what would the company gain and lose from this strategy?" The
information obtained from this study would guide the ABC Company to plan for its
future at both the strategic and operational level.

1.3 Objectives

This project attempts to attain three objectives as follows:
1.3.1 To enhance the knowledge and awareness of applying backhaul
transportation to business strategy.

4

1.3.2 To study backhauling techniques and procedures for further
development of the strategy in a canned pineapple manufacturer.
1.3.3 To study the possibility of expansion of the backhauling project to
another category of material, including benefits and awareness of the
strategy application.

1.4 Scope of the Study

This case study focuses on freight backhauling management with the supply handling
of packaging materials including current tinplate cans, and a study of the possibility to
expand this to paper cartons and trays for a canned pineapple manufacturer. The data
of total shipment of inbound tinplate cans and paper packages for the year 2008 is
used as the database for analysis and evaluation to serve as a proposal for a later year
implementation plan. The criteria used for the case study is in terms of cost saving,
truck utilization, and production lead time improvement.

Various literature reviews are reported in this study to evidence general backhauling
in transportation, including the benefits and difficulties of a backhauling
implementation. Grounded theoretical foundation of the backhauling concepts, with
factors to support and obstruct backhauling implementation, will be addressed in
order to achieve a deeper understanding of backhauling strategy. The end of the
literature review will provide an in-depth description and discussion of the ABC
Company which is used as the focus of this case study.

The methodology to be used in this study is a case study, providing details of cost
saving in transportation, truck utilization increase, and on-time delivery improvement.
The pilot project which involved tinplate cans will be reviewed as basic information
in the Pre-analysis data. In the same chapter, the method of data collection for this
study, and "what-if' scenario analysis methodology using spreadsheet, are clarified as
guidelines for further study.

5

The result of the "what-if' scenario analysis to find the most suitable method and
strategy for the expansion of backhauling implementation, will be analyzed in a later
chapter. Three factors will be used as criteria for analysis: transport cost saving, truck
utilization improvement, and on-time delivery increase in response to the packing
production line.

At the end of the study, conclusions from the result and analysis, with pros and cons
benefits of the implementation, will be added. After that, recommendations to the
company will be addressed as proposals for further expansion of backhauling
implementation to inbound transportation of paper packaging materials.

1.5 Contribution of the Study

This study aims to study implementation methods in the expansion of the backhauling
project in inbound paper packaging transportation for the ABC Company. The results
obtained from the study analysis can be used as a guideline and suggestion to the
company in considering the implementation for this new phase of the backhauling
project. In this study, numerous studies to enhance the knowledge of backhauling
concepts and implementation are involved, in detail. Potential benefits, limitations,
and negative impacts, as well as supporting factors and obstacles relating to the
backhauling implementation, are analyzed and can be evidence for further study.
Moreover, there is a strong belief that this study can be used further at any
manufacturing business which is considering the adoption of a backhauling strategy.

1.6 The Definition of Terms

Backhaul strategy: is a transport strategy the ABC Company used to utilize the
empty running trucks of inbound shipments.

Deviated travelling: is the extra transport distance that a vehicle makes out of the
normal route in order to do backhauling

6

Delay delivery: is delivery of a shipment later than the appointed date and opposite to
on-time delivery.

FTL (Full Truck Load): is transport of large shipment to fully utilize the vehicle
capacity.

FGP pricing strategy: is pricing strategy in domestic procurement, with the purchase
price covering only the cost of the product with handling and delivery.

Lean concept: is a concept to create value or reduce waste during the process of work
with the main objective being to reduce cost.

LTL (Less than Truck Load): is transport of relatively small freight, not using the
full capacity of the vehicle.

Paper packaging: is paper trays and cartons used as outer packing of the company's
finished goods.
Partial delivery: is delivery of a shipment with only part of the full order, and more
than one time of delivery is made.

Supply chain collaboration: is coordination between the company and its material
suppliers including transport providers, in order to facilitate backhauling

Tinplate cans: is cans that are used for production of canned pineapple products.

Transport cost per trip: is transportation cost of one-way travel of a vehicle.

Truck utilization rate: is the percentage of backhaul truck usage compared to the total
available.

7

CHAPTER II
REVIEW OF RELATED LITERATURE AND RESEARCH
FRAMEWORKS
In order to reduce the operational cost and customer complaints about delayed
delivery of finished goods, the company has to find strategies to solve the
transportation problem of paper packaging material. In consideration, searching for
new suppliers to replace the current ones is an option; however, this may lead to lower
quality of product and insufficient capacity at the new suppliers since the demand
from the company may not be fulfilled. To control all the production and delivery of
this item of material, producing the paper packaging in-house is a possibility.
Anyway, the company does not have the expertise in this field of business and it may
lead to non economy of scale with huge investment because the demand from the
company alone is not sufficient.

Continuing to outsource the paper packaging material but controlling the
transportation by the company itself, will enable the company to take over all the
control of material delivery and transportation cost. Therefore, if the company can
utilize the current outbound hired truck with the inbound shipment of material, this
will bring best benefits to the ABC Company at the lowest cost because the trucks
have to return to the origin anyway and it is considered as virtually costless in that
route of transportation.

One direction of almost all freight movements creates a major logistical challenge:
that of finding backhaul for returning vehicles to lower the transport costs and
increase utilization of the vehicle capacity in both directions (McKinnon & Ge, 2006).
In this chapter, the details about what backhauling is will be explained, followed by
the benefits and difficulties in implementation, which include the cost saving, how
backhaul can enhance visibility in information to improve the production plan,
increase in asset utilization, and how backhauling can be part of reduction in
environmental problems.

8

In order to be successful in implementing backhaul, theoretical concepts are critical
and will be studied here. These cover the pricing strategy that will facilitate the
backhaul opportunity, and how lean transportation and supply chain collaboration
relate with the backhauling implementation. Backhauling may not be always
applicable in all businesses. In this study, the factors to support or block the
implementation will be studied as well, in order to enhance the knowledge of the
backhauling strategy in transportation.

2.1 Backhauling in Transportation

Transportation in a manufacturing business is not only an incurred cost, but also an
instrument to achieve higher competitive advantage in the market. Therefore a good
performance of the transport carrier is required for the effectiveness of the logistics
function of a company (Meixell & Norbis, 2008).

In transportation, there are two directions of movements. "Head haul" is a move that
initiates the original movement of the carrier's equipment and the shipper's goods,
while "backhaul" is the bringing back of the equipment and driver to the origin which
is the result of the original move (Bardi, Coyle & Novack, 2006).

Backhaul, or return trip, is found to be widely recognized in the transport function as
economy of scope (Meixell & Norbis, 2008). It is often an ignored element in
transport that the impact of economies of scope which is apparent relative to the use
of the same transportation equipment after it is emptied (so-called empty backhaul)
(Meixell & Norbis, 2008; Hallowell, 1999).
A backhaul situation occurs when there is a movement of vehicles in one direction as
regular route transport operation, and requires a return trip back to the origin with
whatever loads can be found to fill backhaul capacity. The movement of that traffic is
considered virtually costless since the truck will go back anyway (Fair & Williams,
1981). However, when a deviation is required for the backhaul activity, extra cost,
extra wage, and more time relative to the consumer, need to be considered.
9

In practice, empty backhauls can be reduced through improved transport management
by consolidating shipments across vendors, optimizing mode selection, and matching
inbound and outbound freight shipments (Meixell & Norbis, 2008).

In the export business, there are two deadlines for truckers to achieve: the requested
delivery time of the empty container to the manufacturer and the terminal closing
entry time. The objective in operation is to minimize the distances of transport and the
total cost. Three classes of costs modeled are:
(1) Fixed costs: for vehicles and containers including the acquisition costs, taxes, etc.
(2) Variable costs: for operating and using the resources which usually are proportions
of the distance travelled and the working hours of the drivers.
(3) Penalty costs: which may occur when deadlines are missed (Kelleher, El-Rhalibi,
& Arshad 2003).

A backhaul strategy can minimize the fixed costs per trip along the way as the number
of trips is increased through the improvement of utilization. In the meantime, variable
costs can be reduced because of less distance because of combining outbound and
inbound freight together. It is obvious that good backhaul transport management can
reduce the total cost of a company. However, awareness of deadlines is needed to in
order to avoid any unnecessary penalty fee.

2.2 Benefits of the Backhauling Implementation

2.2.1 Backhauling and Cost Saving
The road freight rate in the UK was raised around 30 percent between 1995 and 2002
and thus it became a significant factor for both truckers and shippers to try to
minimize the empty mileage of trucks (McKinnon & Ge, 2006). With the hiking of
fuel price that have led to substantial increases in transportation rates, controlling
costs of transportation becomes really important for the commercial transport service
provider to concentrate on (Meixell & Norbis, 2008). It becomes obvious that the
transport industry needs to measure and control costs for existing long term business

10

ARSTrYTPTION VISTMERSITY TARP

3-1 8

-

1

Farren, 1981). The addition of backhaul, when such is available, provides the
potential for substantial reduction in transportation costs (Marino, 1971).

Mason (2007) commented that any activity that includes too much cost in the process
of adding value will create customer dissatisfaction and possibly lost sales. Freight
transportation is clearly included as one such activity, and it is argued that a
collaborative approach of inbound and outbound transport is often capable of
providing better value to the more traditional purchasing and supply methods (Mason
et al., 2007). Therefore, the efficient partnership of materials through the networks of
transportation can be beneficial in minimizing the amount of total transport expenses
for a company (Sarkis, Meade & Talluri, 2004).

In regular business, transportation is a major part of logistics and a huge cost in many
industries that is added into the goods price for consumers, and thus there is high
potential for savings and improvements in this function (Kelleher et al., 2003). This
can be managed through roundtrip rates negotiation because carriers try to avoid
empty running on the backhaul especially if the carrier and/or driver are based at the
origin of the trip's area. In several cases, a company may have the truck service
provider who is located nearby to deliver the outbound freight and then pick up
material on the way back to their headquarters (Stank & Goldsby, 2000).

Adopting backhauling procedures, prices for transport and the product are now split.
This has led to more clarity in price negotiations which can be to the increased
advantage of the buying firm. The market for transport has also changed with the
main haulage contractors now negotiating with one customer who is the buyer of the
material. The conclusion is that the buying firm's position has strengthened in relation
to their transport supplier (Potter, Mason, & Lalwani, 2007). Stank and Goldsby
(2000) commented that assigning more trucking jobs to fewer carriers should lead to
lower per-unit transportation costs, and better priority assigned to the shipper's freight
because of the gain in negotiation power. In addition, the shipper can improve
utilization in reliable carriers for the need of backhaul.
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Stank and Goldsby (2000) also added that transportation service providers should be
provided with incentives to seek the shipper's best interest. Hence, if a transportation
provider is able to reduce a shipper's overall freight bill, the provider should receive a
share of the savings as mutual benefit (Stank & Goldsby, 2000).
There is an explanation of transport pricing by Bardi et al. (2006) for the service
providers and this can also benefit to a company which is a transport service receiver
to realize. Assume that there is a shipment made from point A to point B with a total
cost of service at $90 and priced at $110. This movement is called head haul because
it initiates the original movement of the carrier's equipment and the shipper's cargo.
With the carrier's equipment at point B, it is necessary to bring the equipment and the
driver back to point A as a backhaul trip which is the result of the original move (head
haul). Assume that the variable cost which could be avoided if the carrier returns
empty is $20, which is the cost of loading the shipment and the reduced fuel
efficiency with loaded cargo instead of empty. The pricing of the backhaul here can
range from $20 upwards depending on the market price of that route. As illustrated in
Figure 2.1, the bonus profit that the carrier can make on the backhaul trip is the price
charged to the shipper deducting the variable cost of $20, while the saving for the
shipper is the market price of transportation from point B to point A ($X) minus the
actual price paid to the carrier ($Y) for backhaul (Bardi et al., 2006).

Figure 2.1 Pricing for head haul and backhaul example

$X Market price for the route
Saving for shipper

$Y Actual price
Bonus

fit t

B
A

H
K
U

L
T

$20 Variable cost
Source: Adapted from Bardi et al (2006)
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2.2.2 Backhauling to Improve Production Plan through Visibility
One of the most important advantages of the controlling inbound freight using
backhaul is the increased supply chain visibility provided to the company. This
enables the inbound distribution network to be managed more effectively so as to
reduce transport costs. Further, the company has greater insight into the behavior of
its material inflows in response to changes in production demand. Backhaul practice
for the inbound material also benefits reduction in inventory within the supply chain
due to the increased reliability of supply deliveries from the supplier. By doing so,
there is opportunity to synchronize the movement of products through the supply
chain so that deliveries occur just prior to their use (Potter, Mason, & Lalwani, 2007).

In addition to economies, there are also service level benefits. For instance, the buyer
can enjoy higher delivery service levels, with more on-time delivery of incoming
materials. The increased visibility of the supply chain enables the buying firm to
identify problems and make adjustment to improve the reliability of deliveries. If the
cause of a problem appears to relate to a supplier or transport provider, the buying
firm may decide to source from others instead, due to higher negotiation power of the
buyer. The previous lack of visibility meant the suppliers and truckers could give
excuses and other reasons for failure to arrive. Therefore, the power of the buyer is
also a support factor to implement this practice and improve the production plan
(Potter et al., 2007).

In addition, Yang et al. (2005) commented that using postponement strategy to delay
the final agreement may lead to the availability of more information that enables
better risk management as companies increasingly need to incorporate uncertainty
into their business strategies. A successful postponement strategy requires integrating
many elements of the organization, including transportation, to align with the
production schedule. In fact, such a postponement strategy is known as an effective
way to decrease empty running and to improve truck utilization. For example, it may
enable operators to use higher backhauling opportunities when there is longer period
allowance (Yang, Yang & Wijngaard, 2005). However the transport network
management has to be managed with care, for the higher utilization of the transport
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network and to avoid any delays that can be even worse and lead to a significant
impact on work schedules (Rodrigues et al., 2008).

2.2.3 Backhauling for Utilization Improvement
Fuel saving in transportation is a concern that few people would have considered not
so long ago. These days, energy costs continually rise, and those who do not improve
towards fully utilizing it will not remain in business for long. Fuel conservation must
start at the point of use, because once it used it is gone forever (Farren, 1981).

O'Leary and Iredale (1974) claimed that the low utilization in truck delivery
operations tends to increase transportation costs. This can be attributed to four
sources:
•

trucks running empty on the return trip to the plant

•

trucks standing idle part of the time

•

truck load to capacity ratio is not maximized

•

trucks not following the least cost route in servicing customers (O'Leary &
Iredale, 1974)

Rodrigues et al. (2008) explained that insufficient fleet capacity can lead to disruption
of transport operations and delay the delivery process to customers. Inefficient fleet
management reflects in poor vehicle utilization or excess empty running and can also
negatively impact transport operations. Therefore, good transport demand
management in a holistic and collaborative way is crucial in order to minimize the
issues such as empty running, delivery delays, and low-transport capacity utilization
(Rodrigues et al., 2008).

The transportation industry is capital, labor and energy intensive at the same time.
Consequently, the ability or inability of the transport industry to plan and manage
utilization of its resources will definitely influence the economics of the firm (Hoop,
1984). To better utilize vehicles, there is an introduction of a single point of control
for inbound transport network at a buying organization. This is to transfer previously
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external managed operations into internally controlled operations with enhanced fleet
visibility (Mason et al., 2007).

However, sometimes additional miles as deviation are needed for a vehicle to travel to
a backhaul origin point, which generates extra cost to the transport operator.
Therefore, the highest capacity utilization exists when the original destination and
backhaul movements occur between the same pair of terminals (Marino, 1971).

2.2.4 Backhauling and a Green Supply Chain
Environmental issues in supply chain, lately, have received increased attention.
During recent decades, transport demand has increased constantly, and an important
issue is to decrease it without affecting the world economy (Westermark, 2001).
There are two areas of interest: one is the macro concern at government and
legislative authority level, and another is the micro concern at the company level
(Aronsson & Brodin, 2006).

In the macro concern, it has been discussed for a long time that the transport sector is
one of the major sources of the environmental issues, particularly air and noise
pollution. The transport sector was responsible for 32 percent of the total energy
consumption in the EU in 2001, which represents 44 percent of the total CO2
emissions from fossil fuels. Compared to 1991, this represents an increase of over 22
percent; while other economic sectors have critically decreased their emission over
the last decade (Aronsson & Brodin, 2006).

In the micro concern, two methods to decrease the environmental effect of industry
are either to introduce higher energy efficient technology, or to improve the logistics
process (Aronsson & Brodin, 2006). Transport plays an important role in logistics
which is a necessary activity from the beginning of raw materials supply until the
finished goods distribution (Yang et al., 2205). Therefore, transport requirements for
purchasing and distribution activities have a major role in causing an environmental
impact (Aronsson & Brodin, 2006); reduction in energy usage is needed to be
addressed throughout the supply chain (Sarkis et al., 2004). Yang et al. (2005) also
15
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comment that it would be feasible to reduce the environmental effects of transport by
improving vehicle utilization, changing vehicle size and weight rules, and adding
return loading.

In response to higher environmental awareness, pressure from public concerns and
environmental legislation have forced a move towards sustainability, known as the
green supply chain. This concept leads companies to judge carefully the effects of
their procurement and distribution strategies on the environment in order to improve
their industrial responsibility (Yang et al., 2005).

2.3 Theoretical Foundation of Backhauling Concepts

2.3.1 FGP Pricing Strategy of Inbound Material
The Inco term "ex-works" is an accepted approach to purchasing goods in
international trade, by which customer is responsible for arranging transportation of
the product from the supplier to the delivery point. Factory Gate Pricing (FGP) has
been defined as the same thing but applied only with the domestic movement of
products. Normally, the buyer takes control of the transport of the products from the
supplier, and targets the best utilization of the available vehicle outbound fleet.
Effectively, this gives a single point of control for the inbound transportation and
increases the possibility of backhaul application at a buying firm (Potter et al., 2007).

The focus of the FGP development has been to increase the efficiency of transport, so
as to reduce transport costs. FGP has been widely adopted in various industries to
reduce lead times and also increased the range of products available to the consumer.
In the 1990s, when the just-in-time delivery principle had been adopted, the
backhauling of store delivery vehicles using FGP was also introduced to further
increase transport efficiency (Potter et al., 2007).

2.3.2 Lean Concept in Supply Chain
Lean production has been a practical management concept in several manufacturing
organizations. There are many examples of success stories of the strategic
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improvements achieved through lean practice in both private and public sectors, with
benefits such as decreased lead time, better work routines, more teamwork,
empowerment, higher quality, and lower costs (Kollberg, Dahlgaard & Brehmer,
2007). As a result of experience with tremendous competition from the market,
growing operation costs, and enormous operational problems, various manufacturing
enterprises around the world have made maximum effort to understand and apply lean
practices (Wu, 2003).

Bhasin and Burcher (2006) also added that lean manufacturing can reduce waste as
much as 40 percent and lower costs by between 15 and 70 percent, with some expense
and investment are required for the implementation. Transportation is considered as
one of the seven wastes that need to be eliminated. Consequently, lean is crucial to
apply to every aspect of the value chain in order to gain the full benefits which can
include lean procurement and lean distribution (Bhasin & Burcher, 2006).

Lean should be considered as part of the way of doing business which can be
continuously improved as a total management system. Lean is not only fit for the
manufacturing enterprise, but also all parties in the supply chain could benefit from
this arrangement. Hence, it is important to encourage supply chain co-ordination
including sharing transport (Bhasin & Burcher, 2006). Lean concept in transportation
is based on the intention to produce more or do more with fewer resources while
providing exactly what customers need. This includes inbound trips and backhauls in
order to reduce waste in processes and eliminate non-value-added activities
(Tompkins, 2009).

Wu (2003) also added that in applying lean to all functions, firms will have the lowest
logistics cost possible. Therefore, it is important to extend the concept to both
upstream in supply management and downstream to the distribution management.
Normally, large manufacturers tend be in a better position to achieve such lean
practice than their suppliers do, as they have sufficient resources and negotiation
power. Even though it may not be possible for suppliers to utilize their supply chain at
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highest efficiency, it is still important for them to have a good logistics system in
place to meet the customer's demand (Wu, 2003).

However, even with numerous benefits, lean still has its own limitations. Lean model
alone may not be sufficient as an approach to cope with ever changing economic and
market conditions. Agility strategy to improve quality and speed to market,
competitive priorities of responsiveness, delivery, and flexibility should be addressed
as well in order to serve customer with high levels of availability and flexibility and
minimize the costs at the same time (Banomyong, Veerakachen & Supatn, 2008).

2.3.3 Backhauling and Supply Chain Collaboration
Transportation plays a critical role in integrated supply chain operations including
moving inbound materials from suppliers to manufacturers and delivering finished
products to customers (Stank & Goldsby, 2000). Valuable information such as when
items are available for shipment, when they are needed at which destination,
transportation capabilities and constraints, or resource availability should be obtained
from all related parties in order to enhance combined movements, lower costs, and
minimize customer service failures (Stank & Goldsby, 2000).
Figure 2.2 The key transition from open market negotiations to collaboration
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Spekman et al. (1998) summarized the transition from being a supplier to become a
supply chain partner, as seen in Figure 2.2. The transformation of moving from one
level to another requires levels of trust, commitment and information sharing
(Spekman et al., 1998). Stank and Goldsby (2000) added that close collaboration and
18

extensive information sharing with material suppliers and service providers in
applying backhaul creates flexible operating systems that can drastically cut cycle
times and inventory levels as goods flow seamlessly from raw material supplier to end
consumer. To apply backhaul practice in the firm in this case study, at least a
cooperation relationship level is needed between the company and the suppliers to
support and facilitate the flow of backhaul work.

There are potential benefits of co-operation between supply chain partners to prevent
actions by one player causing "spill-over" effects along the chain. Recent research in
UK has highlighted that freight transport planning and procurement can be the
responsibility of either the supplier or the customer, depending on the trade terms
agreed. Due to growing adoption of "factory gate pricing" where customers purchase
"ex-works" from their suppliers and co-ordinate pick up of goods through their
existing outbound transport movements, it is increasingly common for transport to be
arranged and managed by the customer (Rodrigues, Stantchev, Potter, Naim &
Whiteing, 2008).

Improvement in collaboration in transport management is therefore, proposed to
overcome some of the inherent inefficiencies including high transport costs for
shippers and empty backhaul for carriers. There is recognition that increasing the
collaborative approach could reduce empty or light running of freight transport and
thus transfer freight movement to a sustainable level with lower cost (Mason et al.,
2007). However, Hoop (1984) pointed out that collaboration can be achieved only
with interaction of joint consideration, sharing information and communication
between transport buyer and transport provider.

The management of transport must be arranged within the context of the holistic
supply chain. Although vertical integration between customers and suppliers is
desirable, it is not enough if transport costs are needed to be better optimized. Internal
collaboration among departments inside an organization, particularly procurement,
transportation, and distribution, is needed to be concentrated as well (Mason et al.,
2007).
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Close relationships among suppliers, manufacturers, transporters, distributors and
customers are increasingly crucial to create success; therefore, organization must
interact cooperatively with their partners for their mutual benefit (Sahay, 2003).
Transportation has become a more strategic business function because of its large
percentage of the cost of goods sold and is accountable for improving in customer
service levels (Mason et al., 2007). Backhaul in transportation could be used as a
mechanism to reduce haulage rate as a main reason. However, when suppliers become
more familiar with the concept and realize the benefits for them, then higher
cooperation is possible. For instance, the material supplier can now focus only on
their core competencies for providing supply to customers, or the transport provider
get a higher volume of contracts for total shipments of both legs of transport (Potter et
al., 2007). The major support for better cooperation of suppliers is that the benefits for
both parties must be identified (Potter et al., 2007).

2.3.4 Generic Full Truck Load shipment
There are two different shipping modes in road transport: full truck loads (FTLs) and
less than truck loads (LTLs). In FTL delivery, the company hires an entire truck to
carry goods directly to customers' locations. This kind of shipment is used when the
quantity of goods to be delivered is equal or similar to the truck capacity. In this case,
the transport cost depends on the distance and the number of intermediate stops; full
truck capacity is fully utilized, and the lowest transport cost per unit is possible. In
LTL transport, only a fraction of the truck capacity is hired and the cost is
proportional to the transport amount with distance travelled and cargo weight
(Caputo, Fratocchi & Pelagagge, 2006).

Combining LTL orders into multi-stop FTL or generic FTL shipment, which is the
pooling of multiple customers orders to be delivered to single or multiple locations
through a cost saving logistics strategy, will give the company an opportunity to take
advantage of cheaper transportation cost per unit of the FTL (Wu, 2003; Caputo,
Fratocchi & Pelagagge, 2005). Wu (2003) also added that smaller shipments delivery
in JIT systems normally leads to higher freight cost; however, it may be possible to
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minimize this through the LTL freight consolidation. In addition, Rodrigues et al.
(2008) pointed out that poor visibility of information may cause problems to
effectiveness in consolidation of transport loads as generic FTL.
Caputo et al. (2005) commented that when a shipment does not saturate the capacity
of an entire truckload, several LTL shipments can be combined to create a single FTL
shipment. These two kinds of truckload serve greatly different requirements: cost
minimization for the F1L, responsiveness for the LTL. Transportation in LTL is often
considered a suboptimal choice to the FTL service when delivery schedule constraints
prevent the consolidating of shipments. Moreover, in generic FTL shipments, the
delivery dates of the single orders must be within the same period of delivery, while
this constraint is not applied in LTL shipments. This means that LTL delivery should
not be considered a suboptimal choice only, but rather as an important opportunity for
the overall transportation strategy (Caputo et al., 2005).

The backhauling strategy combined with generic FTL can be done with the following
methods:
— To act as truck supplier to the paper packaging supplier by using the available
backhaul truck to deliver in Ht.
— Accepting LTL instead of I-, IL to transport smaller lots in case of emergency,
in order to have fast response to the company packing production line.
— Loading half a truck with tinplate cans and another half a truck with paper
packages in order to avoid long waiting time at the paper packaging suppliers.
— Taking only two half orders instead of one full order in order to expedite the
packing production at the company

2.4 Factors Supporting and Blocking Backhauling Implementation

2.4.1 Factors to Support Backhauling Practice
There are several factors that are considered to support the backhauling
implementation, based on thel research described below.

Size of firms
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Large manufacturers with more resources and bargaining power have a better chance
in achieving such lean logistics than their suppliers do. For suppliers, although it may
not be optimum for them to improve supply chain efficiency, it is still important for
them to have a responsive logistics system available to meet the customer's demand
(Wu, 2003).

Average length of haul
The longer the journey, the higher the possibility for truckers to find a return load.
Research from both UK and US prove the correlation between the length of haul and
the probability of a truck to run with cargo. In the UK, the length of haul was
responsible for around 40 percent of the reduction in empty running over the period
between 1973 and 2003 (McKinnon & Ge, 2006).
Information visibility
Many carriers or logistics service providers operate transport management systems in
their office. The visibility of vehicle location is then often added through new
information technology systems to realize the location and availability of the vehicle.
This is important to enable allocation of assignments to each truck and support
decision making that has the goal of decreasing empty runs, increasing vehicle
utilization, and creating delivery reliability (Lumsden & Stefansson, 2009).

2.4.2 Obstacles of Backhauling Implementation
It is widely admitted that it will not be possible to completely eliminate empty
running The backhauling of trucks is subject to several restrictions:

Geographical imbalance in traffic flow
Much of the empty running without backhaul in these days is caused by the
geographical imbalances in traffic flows between the two directions of vehicle
movement, which tend to make it more difficult for companies to find backloads in
this case (Fair & Williams, 1981; McKinnon & Ge, 2006).

Priority given to the outbound delivery service
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Backhauling is considered as increasing the possibility of quality problems of
outbound distribution to customers. This increases the risk that the truck will not
return in time to collect its next outbound load. Some companies even view this as the
main constraint on backhauling (McKinnon & Ge, 2006).

Unreliability of collection and delivery operations
The risk of backhauling operations being delayed can be quite high and thus
interrupting later outbound major trips. The level of risk partly depends on the nature
of the back-loading operation which can be detailed below.

Figure 2.3 Backhaul configurations and the risk of delay
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Figure 2.3 shows backhaul operations in four general categories with a different risk
profile for each. The bi-lateral form is generally the least risky operation as it does not
need any extra travelling to collect the return consignment from the delivery point and
can unload the goods at the vehicle base. The more complex backhaul networks of
triangular, rectangular, and multiple backload with additional journey legs and the
loading/unloading of products at separate nodes, produce the greater risk of possible
delay (McKinnon & Ge, 2006).
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Most of the delays in UK transportation occurred at the loading/unloading nodes and
from traffic congestion on the road network. In operation, backhauling is commonly
feasible only where there is sufficient slack time in the reliable schedule (McKinnon
& Ge, 2006).

In order to facilitate more backhaul, tighter delivery schedules through advance
booking, and introduction of heavier penalties for on time failure may apply.
However, these may discourage further growth in backhauling; hence, all these should
be implemented only with improvement in information visibility and communication
quality (McKinnon & Ge, 2006).

Inadequate knowledge of available loads
Possible matches of backhaul capacity with suitable loads are unknown because of a
lack in transparency and information availability in the road haulage market. Truck
operators simply do not know that there are available cargos for possible backhauling.
Most of the return loads obtained from other companies rely on "word of mouth"
which are small in number. However, the growth of online load matching services is
helping to improve the situation (McKinnon & Ge, 2006).
Lack of co-ordination between purchasing and logistics departments
Transportation planners are sometimes aware of opportunities of backhaul but they
lack information, or the fact that these supply chain movements are taken care of by
different functional groups (Stank& Goldsby, 2000). More backhauling opportunities
tend to be realized if the physical movement of products or materials is concerned as
part of the trade negotiation between companies. Many buying firms have
traditionally viewed the responsibility for inbound delivery as best performed by the
supplier (Mckinnon & Ge, 2006; Stank & Goldsby, 2000). However, there is a change
lately to transfer the responsibility of inbound transport to the purchasing company,
and this should result in improved co-ordination of inbound and outbound deliveries
and increase backhaul utilization (McKinnon & Ge, 2006).
Incompatibility of vehicles and products
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Frequently, the vehicle available to collect a backload is unsuited to the potential
backload items. Especially for companies with specialized vehicles and/or products
with specific handling requirement, this can generate a tight constraint on backhauling
opportunities. However, the growth of palletization and increase in standardization of
handling equipment has been easing this constraint more or less (McKinnon & Ge,
2006).

2.5 Case Review

2.5.1 Company Introduction
The company in this case study is one of the largest canned pineapple manufacturers
in Thailand. The company is located in Prachuap Khiri Khan, an area of major raw
material produce — pineapple, which is considered as a major source for canned
pineapple in the world. Tinplate cans is the major packaging material for the product,
considered as bulky packaging because the space required in handling this material is
the same as for finished goods; moreover, it contains only air until filled with fruit
during the production process.

All products from this company are solely exported to other countries, using standard
20 ft. sea freight container. The company is a leading canned pineapple exporter in
Thailand with an approximate volume of 400-450 x 20 ft. containers per month, or
about 4,800-5,400 containers annually.

The company has implemented a strategy to increase utilization of the outbound 18wheel truck for the vehicle suppliers, and to lower the unit cost of tinplate can
procurement by having the same truck used for export to pick up empty tinplate cans
at the suppliers' factory without using suppliers' delivery, as detailed in Figure 2.4. Of
course, the charge of this inbound handling at the same rate of the suppliers' transport
original cost is deducted from the unit price of the supply.
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Figure 2.4 Current integrated workflows of tinplate cans supply
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The amount that suppliers deduct from the unit price of supply is at a higher rate than
the actual backhaul cost per unit the company is paying to transport providers, which
leads to a saving to the company in terms of lower unit cost of material.
There are two major seaports in Thailand. One is Bangkok Port in Bangkok, and the
other is Laem Chabang Port, in Chon Buri. When a shipment departs from Bangkok
Port, the container will be returned to Bangkok Port; while the ICD at Lad Krabang,
Bangkok is used as the inland return point for vessels departing from Laem Chabang .
The company contracts with several local truck suppliers whose service coverage is in
the same area of the factory site, which brings several benefits to the company such as
higher flexibility in managing the fleet, more free-time allowance when a container
need to be on the truck longer than one night, availability for any emergency case, and
lower cost arising from volume guarantees. The company's warehouse department
has all the information about the transport demand link from supply delivery, and
finished goods distribution is managed and scheduled internally by the department.
Pilot Project of Backhaul: Tinplate Cans
The work cycle for an export container is an empty container which will be picked up
at an appointed yard usually in Bangkok and the trucker will haul the empty container
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to the supplier site in Bangkok or suburban area for material loading. After that the
inbound shipment of tinplate cans is delivered to the factory at Prachuap Khiri Khan.
Once the material shipment is unloaded, the container will be used for the main
purpose which is to load the canned pineapple for export and return the loaded
container to the carrier in Bangkok.

Based on past data of average monthly retail diesel prices, the company used the cost
to calculate and set the price for backhaul trips to truck suppliers which is, of course,
lower than the expense that a material supplier normally charges the company. For the
trucking cost which would be charged by the cans supplier, if used, in this case study
is assumed to be the same as the outbound transport rate that ABC Company paid for
the finished goods delivery due to similar distance and routing used. The comparison
of unit price per trip of backhaul for inbound tinplate cans and total monthly transport
expense is depicted in Figure 2.5 and 2.6 respectively.

Figure 2.5 transport cost per trip comparisons for inbound freight in 2008
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Figure 2.6 Total haulage cost comparisons for inbound freight in 2008
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Total saving of transportation cost in 2008 from backhaul implementation of inbound
tinplate cans to match with the outbound finished goods delivery, is 70.23 percent of
total transportation cost if supplier's transport was used with monthly percent of
saving as demonstrated in Figure 2.7.

Figure 2.7 Saving of transportation cost in 2008
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The pilot project of backhaul also improves the truck utilization rate at all transport
suppliers. The backhaul at the truck supplier would be zero if the company did not
implement the practice. After the pilot project was implemented, the return trip with
cargo has increased from zero to be about 70 percent of total backhaul truck
availability. More details about the number of trucks utilized and available for
backhaul is demonstrated in Figure 2.8, and percentage of utilization of backhaul to
deliver supply is shown in Figure 2.9.
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Figure 2.8 Number of truck shipment available and utilized for backhaul in 2008
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Figure 2.9 Percentage of backhaul utilization in 2008
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2.5.2 Proposed Project for Expansion of Backhauling: Paper Packages
The company's finished goods are considered as "make to order" with the customer's
private brand and carton design. After the order is concluded and sent from Marketing
Department, a Purchase Requisition form (PR) for paper package is issued and sent to
Purchasing Department to generate Purchase Order (PO). The PO will be sent to the
package supplier for further production and delivery to the company in Prachuap
Khiri Khan in about one week, as demonstrated in Figure 2.10.
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Figure 2.10 Current work flows of paper package supply
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Currently, there are two packaging suppliers located in the suburban area of Bangkok.
These two suppliers usually consolidate shipments of a few customers located in the
same routing of distribution, to deliver at the same time. The total monthly cost of
transportation from both suppliers using outsource of 10-wheel truck in 2008 is
depicted in Figure 2.11. Hence, the possibility of success for this proposed project is
only when there is cost saving in transportation expense. Another concern in this
implementation is that it should be based on the condition that there is no disruption
to the production plan or sacrifice of customer satisfaction.
Figure 2.11 Total transport cost in 10-wheel truck charged by paper package
suppliers in 2008
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2.5.3 Expected Outcomes for Expansion of Backhauling
Lower transportation cost
Since inbound freight will be negotiated for a lower cost with the same outbound
transportation providers through the matching with outbound shipment, the
transportation cost will be lower.

Smooth production process
When integrating inbound shipment with the outbound freight through backhauling
implementation, the company will have control over the material inbound movement.
This will help the company to schedule material arrival with the packing production
line and enhance the smooth process of production by the company.

Customer satisfaction improvement
Once the company has a lower transportation cost, a more competitive price of
product can be set for customers. This, together with on-time delivery improvement
from a smooth production process, will increase customer satisfaction and repeat
orders accordingly.

2.6 Summary

To fully utilize the vehicle in transportation is very important to business, especially
for the return trip which is normally left empty although the buyer has to pay for that
cost which is included in the hiring price of the outsourced truck. Besides increasing
the truck utilization rate at the truck suppliers, backhauling implementation can also
generate cost saving because shorter travelling distance is required in total for the
same quantity and trips of product delivered. Backhauling at a company means that it
has control over the transportation, and it gives greater visibility and improvement of
the production plan to the buying firm as well.

Backhauling concepts to be used are: Pricing strategy as Factory Gate Pricing (FGP)
to separate the transportation cost from the purchase price, Lean to concentrate on
reducing cost through eliminating waste of transportation, Collaboration and support
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from suppliers to enable the successful of backhauling implementation, and Generic
Full Truck Load to consider combining small shipments of Less than Truck Load
(LTL) into Full Truck Load (141L).
There are several factors to support the implementation, such as the size of the buying
firm, the length of the haul, and the information visibility. However, various obstacles
have also been studied; for instance, the priority that the company usually gives to the
outbound delivery, unreliability of collection and delivery or longer lead time which
lead to delay, and the internal co-ordination between the main two functions of
purchasing and logistics
In this project, how to implement the expansion of the backhauling of paper
packaging material and what the company would gain and lose from applying this
will be studied and analyzed, to bring benefits to the company at both strategic and
operational levels.
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CHAPTER III
RESEARCH METHODOLOGY
This research is a case study of a canned pineapple manufacturer. The data for study
analysis here is past data of 2008 which will be analyzed as a "what if" scenario. In
this chapter, all data of the current practice with suppliers delivery of the material to
the ABC Company will be presented as Pre-analysis data, including 'how to collect
data' clarification. Data analysis methodology is reviewed, and is followed by data
analysis results in order to summarize the case study.

3.1 Pre-Analysis Data

The scope of this paper is to study and evaluate for possibility of expansion of
backhauling in term of cost saving, truck utilization rate improvement, and on-time
delivery of paper packages. Detail of each criterion is summarized as follows:-

3.1.1 Transport Cost Saving
Based on corporate data of 2008, the company had received delivery of a number of
total pallets of paper packages, at a transportation cost of 3,930,800 Baht, as
demonstrated in Table 3.1. The transportation cost per trip used here is the market
price that the paper packaging suppliers paid to 10-wheel transport providers in 2008.
In fact, paper packages suppliers normally set the price at a maximum rate higher than
the market price in order to buffer the transportation cost and avoid loss from fuel
price fluctuations. The number of pallets is re-calculated to be the number of trips
made on the basis of eight pallets loaded per truck. The total trips together with the
total transport cost are detailed in the same Table 3.1.

In this study, less total transport cost is the aim in order to minimize the company's
material cost by using backhauling implementation. The transport cost per trip for the
return travel of outbound trucks to utilize the running-empty vehicle will be the same
range for tinplate cans delivery, which is lower than the unit cost that packaging
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suppliers usually charge the company. However, the number of trips made in
backhauling this category of packaging will be more than the original process because
of the incompatibility of vehicles which carry an empty 20 ft. container. Total pallets
loaded onto the backhaul truck will be six instead of eight, and transport cost per trip
of 10-wheel truck used by the paper packaging supplier is lower than the ones used by
the tinplate cans supplier: therefore, the saving in percentage of original transport cost
through expansion of backhauling is expected to be lower than the pilot project. The
total saving will be analyzed from the simulation of various scenarios in this study.

Table 3.1 Total transportation cost of inbound paper packages delivery
No. of trips
made in truck
by supplier 0
January
February
March
April
May
June
July
August
September
October
November
December

320
328
384
336
400
352
320
328
344
384
376
368
4

40
41
48
42
50
44
40
41
43
48
47
46

T
cost per
trip
7,200
7,200
7,200
7,500
8,100
8,500
8,800
8,000
7,500
6,750
6,500
6,000

288,000
295,200
345,600
315,000
405,000
374,000
352,000
328,000
322,500
324,000
305,500
276,000

Source: Company profile
Remarks: a The data on Total pallets delivered was gathered from the Company Records
No. of trips made in truck by supplier is computed by (a) /8 pallets
Transportation cost per trip (in Baht) was gathered from the Company Records
d
Total transport cost (in Baht) is calculated by (b) * (c)
3.1.2 Truck Utilization
Since the company uses trucks for outbound transportation of finished goods to do
backhauling, expansion of backhauling for paper packaging will minimize the empty
running of the inbound truck from Bangkok to Prachuap Khiri Khan. Therefore, the
backhaul truck utilization rate should be increased towards full asset utilization. All
details about the number of trucks available for paper package backhaul is depicted in
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Table 3.2, as also the number of trucks running empty along with the percentage of
backhaul utilization and availability.

The total truck utilization is targeted to be increased due to more cargo loaded onto
the truck for a similar distance of travelling. The increase in utilization rate should be
directly generated from the lower number of empty inbound truck running through
more loaded packaging material. From Table 3.1, 3.2, and information that only six
pallets can be carried on one truck instead of eight pallets, the total number of trip to
be made for backhaul will be expanded. The truck utilization rate should be increased
to be higher than the pilot project implementation.

Table 3.2 Number of trucks available for backhaul expansion and utilization rate
trips used
for cans
backh
b aul

No. of trips
running
empty

backhaul
utilization

Peree
of empty'
backhaul
truck

January
355
275
80
77.46
22.54
February
365
270
95
73.97
26.03
March
430
320
110
74.42
25.58
April
375
280
74.67
95
25.33
May
440
330
110
75.00
25.00
June
395
290
105
73.42
26.58
July
355
245
110
69.01
30.99
August
365
245
120
67.12
32.88
September
390
280
110
71.79
28.21
October
430
305
125
70.93
29.07
November
420
315
105
75.00
25.00
December
410
305
105
74.39
25.61
3
TrI
1,279'
26.155
460AM
Source: Company profile
Remarks: a The data on No. of trips available for backhaul was gathered from the Company
Records
The data on No. of trips used for cans backhaul was gathered from the
Company Records
No. of trips running empty is calculated by (a)-(b)
Current percent backhaul utilization is calculated by (b) / (a) * 100
Percent of empty backhaul truck is calculated by 100-(d)

,1$3*

b

d
e
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3.1.3 On Time Delivery
Table 3.3 demonstrates the number of monthly delays in delivery of pallets, and
percentage, with a total of 338 pallets or 7.97 percent not being delivered on time as
scheduled. The main reason for delayed delivery, or about 70 percent of the total
delay, is the problem at the production line of the paper package suppliers which most
of the time lead to partial delivery and is considered the same as not on time. This
project will study the possibility to reduce delayed delivery and how to arrange for a
suitable inbound schedule of paper packaging using backhauling strategy.

Backhauling implementation to improve on time delivery should aim to eliminate all
the delay, but nothing relates with the production problem at the production line of the
package suppliers. To eliminate all the delayed shipments through backhauling
implementation will minimize the total delayed delivery of paper packaging material.

Table 3.3 Delayed delivery of paper packaging

dotal pallets

delay
1#0.17
9.38
7.62
7.03
8.33
7.25
7.39
8.75
8.23
7.27
7.29
7.18
10.33

• • • • doittor''•

January
320
30
February
328
25
March
384
27
April
336
28
May
400
29
June
352
26
July
320
28
August
328
27
September
344
25
October
384
28
November
376
27
December
368
38
` ota
Source: Company profile
Remarks: a The data on Total pallets delivered was gathered from the Company Records
The data on Total pallets delay was gathered from the Company Records
d
Percent of delay delivery is calculated by (b) / (a) * 100
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3.2 Simulation Plan

Through controlling inbound paper packages by the Warehouse Department of the
company, visibility of the information of available of material for pick up, availability
of backhaul truck, and a packing production schedule will help the company to
manage for highly efficient backhauling. Besides cost minimization and better truck
utilization to suppliers, backhauling in this practice will also match packing
production schedules in order to enhance production and outbound finished goods
delivery on time.

For analysis in this case study, the total shipment in pallets of inbound paper packages
in 2008, and the same range of backhauling transport charge per trip with tinplate
cans, will be used in simulation in order to compute a proposed estimate cost saving
in the expansion of the project. Various scenarios will be used in the project
simulation to analyze for transport cost saving, truck utilization, and on-time delivery.
Three research questions are specified as follows:
-

In 2008, the average fuel price was Bt36.23 per liter with average backhauling
cost at Bt2,958 with 10 kilometers deviation. What would the transportation
cost be if backhauling is applied for paper packaging in the same year and
when the fuel price changes?.

-

If the delayed delivery of paper packaging material can be minimized, how
much overtime labor cost can the company?

-

What will the utilization ratel be if the company applies backhauling practice
at different levels with the inbound paper packages material?

3.3 Data Collection

Since the cost and quantity data of 2008 will be used in this case study to analyze a
"what-if' situation, the simulation of various scenarios and combination of them will
be used to find the results for different situations based on past year data. The term of
how much the cost reduction in percentage of the original transport cost would be,
what the improvement in term of truck utilization is, and what changes in the on-time
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delivery rate which also serve better packing on the production line, and on-time
finished goods delivery as explained in Pre-analysis data, will be analyzed here.
Together with the simulation, observation and interviews at the Warehouse
Department, packing production line and supplier sites are needed in order to justify
the problems that may arise to obstruct the cost reduction or disrupt the packing
production because of backhaul expansion.

The framework for the qualitative methods of data collection consists of observation
and interviews:-

Observation: this will be done at the operation process at the
Warehouse Department, the packing production line of ABC
Company, and two sites of the paper package suppliers.

-

Interviews: the target will be all levels of employees at the Warehouse
Department, Procurement Department, production packing line, and
two of the paper packaging suppliers. The interviews will be held at
both managerial or supervisory level and operational level. The key
informants will include truck drivers of the paper packaging which
currently do the task, and truck drivers who will do the backhaul for
the company, in order to foresee and analyze any problem of utilizing
backhauling.

3.4 Data Analysis Methodology

Simulation is generally known as a technique for designing a model of a real system
and conducting experiments with that model. Simulation is used for the purpose of
either understanding the behavior or evaluating strategies of the system over a period
of time (Khan, 1999). These days, modeling and simulation are being applied
increasingly to solve supply chain problems (Kumar & Arbi, 2008). Computer
simulation programs can be written in many ways, either using a high level language
or by using a software package; however, one has to overcome the difficulties and try
to acquire the knowledge and handling skill to develop simulation models. However,
due to the gradual development of mathematical functions and formulations of
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spreadsheets; efforts are being made to use the modern spreadsheet to make the
modeling process easier (Khan, 1999).

The simulation model can be a tool for the management to improve the system
operation before the introduction of the proposed machinery process: this is called
"reduction of risk". Simulation is useful because of its ability to provide the "whole"
picture of the process and at the same time demonstrate the weakness possibilities
through the removed uncertainty (Greasley, 2004).
The advantages of the virtual environment to support the decision capability are
saving of time, minimizing the risk, and providing higher transparency of the system.
Also, the decision modeling and simulation will be the only alternatives in generating
results about the actions of the plans, which can be an analytical tool capable of
solving complex problems at all levels of business operations. Using an integration of
simulation-Excel can minimize the use of resources and lower cost can be achieved at
the same time (Aslanertik, 2005).

Excel-spreadsheets have widely been used for strategic decision making in trade,
finance and other commercial areas for long time, but recent developments of modern
spreadsheets have provided an interactive modeling environment in which the user
can apply powerful quantitative management tools, like simulation techniques, to
develop models for the purpose of systems analysis. The major benefit of using an
Excel is its commercial availability, simplicity of use in a familiar and user friendly
environment, and quick update of data to test and monitor the simulation for the
"what if' questions (Khan, 1999).

In Excel, sets of input data can be created and saved to produce different results as
scenarios, with worksheet model or a report to provide a summary of all details.
Moreover, the solver function in Excel uses various recognized optimization
techniques which lead to the best available answers to questions instead of guessing
again and again. For example, scenario analysis would be useful in the inbound
management which can be used to calculate the outcome for various factors and
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conditions, namely worst case and best case likely (Coles & Rowley, 1996). This may
aid decisions about how to arrange backhaul of package delivery in order to minimize
total transport cost, improve truck utilization rate and better arrange arrival of package
material in order to suit the production schedule.

3.5 Summary

Pre-data analysis of the infoimation in 2008 is used to analyze the three important
criteria for transportation efficiency evaluation, which are Transport Cost Saving,
Truck Utilization, and On Time Delivery. The simulation via Microsoft Excel will be
done through various possible backhaul scenarios to clarify how much transportation
cost saving would be, how much the overtime cost would be reduced, and what the
utilization rate would be if backhauling of paper packaging is applied throughout
2008. Both quantitative and qualitative data will be collected, from company data
records, observation at the operational level, and interviews with both operational and
management levels of the company, material suppliers and transportation providers.
The outcomes from the simulation are expected to benefit the study in this project and
to bring in sufficient information for the company to make a decision whether to
adopt the strategy into the company's supply management and transportation system.
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CHAPTER IV
PRESENTATION AND CRITICAL DISCUSSION OF RESULTS

Data analyses are categorized into five sections. Data related to transportation cost,
truck utilization, and delivery times of the paper packaging are analyzed in the first
three sections. Purchase price of paper packaging, overtime expense for the packing
process, penalty fee from customer, and other related data recorded monthly in the
year 2008 are used as the baseline for the analysis. Then, four possible backhauling
scenarios are simulated based on those particular data. Simulations are done by
Microsoft Excel program to obtain the optimal solution of the implementation of the
backhauling strategy. Finally, forecast analysis for the year 2009 will be studied to
estimate the benefits and related costs incurred from the implementation. All
secondary data are gathered from the Company's documents. Other qualitative data
are gathered via interviews with the related Company managers and employees as
well as observations of the actual situations. The details are as follows:

4.1 Analysis of Transport Cost Saving

The purchase price of paper packaging that ABC Company paid for its suppliers
covered two major expenses: cost of material, and transportation cost. As mentioned
previously, there are two major suppliers who supplied paper packaging materials to
ABC Company. Currently, the suppliers are responsible for the transportation task by
using the third party transportation company to transport paper packaging material to
ABC Company by trucks. As such, the transportation costs are charged by the
suppliers. Thus, the transportation cost must be initially discriminated from the total
purchase price.

As both supplier companies are located in Bangkok, the transportation cost is charged
based on the distance from supplier site in Bangkok to the factory in Prachuap Khiri
Khan, which is about fifteen percent of the total purchase price as mentioned by the
suppliers in the interview sessions. Details of purchase price, transportation cost,
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material costs, and the quantity of paper packages (in pallets) are presented in Table
4.1.

Table 4.1 Pricing structure of current purchased paper packaging material
Month' 0$
January
3,200,000
480,000
2,720,000
February
328
3,280,000
492,000
2,788,000
March
384
3,840,000
576,000
3,264,000
April
336
3,360,000
504,000
2,856,000
May
400
4,000,000
600,000
3,400,000
June
352
3,520,000
528,000
2,992,000
July
320
3,200,000
480,000
2,720,000
August
328
3,280,000
492,000
2,788,000
September
344
3,440,000
516,000
2,924,000
October
384
3,840,000
576,000
3,264,000
November
376
3,760,000
564,000
3,196,000
December
368
3,680,000
552,000
3,128,000
'iota!
4240 .
16,04
6,360,000
Source: Company profile
Remarks: a The data on Total pallets delivered was gathered from the Company Records
b
Total purchase price (in Baht) is computed by (a) * 10,000 Baht
Transportation cost (in Baht) is calculated by (b) * 15%
d
Material Cost (in Baht) is calculated by (b)-(c)
42,4

The unit price of paper packaging on average was 10,000 Baht per pallet in 2008 for
the total pallets delivered of 4,240 pallets, which made the total purchase price of this
material to be 42,400,000 Baht. Its 15 percent transport cost would be 6,360,000 Baht
or 1,500 Baht per pallet, which left the actual material cost to be only 36,040,000
Baht.

When implementing backhauling with paper packaging, the cost of transportation
should be reduced, which leads to a lower total purchase price and the company's
production cost.
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4.2 Analysis of Truck Utilization
ABC Company is a manufacturer and exporter of canned pineapple products with its
factory located in Prachuap Khiri Khan while the seaport or carrier's yards for
returning loaded export containers are in Bangkok. Therefore, the number of trips
available for backhaul is the same figure of total outbound trips made from the
company as to deliver finished goods to the port or carrier's yards in Bangkok for
export.

From the pilot project of tinplate cans at the company, utilization rate of the returned
trip was the percentage of trips with loaded supply or tinplate cans as backhauling
from suppliers' sites in Bangkok back to the factory in Prachuap Khiri Khan. Details
of trips available for backhaul, trips used for cans backhaul, trips running empty or
available for a new project, and percentage of backhaul utilization are illustrated in
Table 4.2.

Table 4.2 Current backhauling utilization rate

January
February
March
April
May
June
July
August
September
October
November
December

o- of tl'iPs
available
for
. • ... •
bilekb*
355
365
430
375
440
395
355
365
390
430
420
410
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•

Ps
used for cans
275
270
320
280
330
290
245
245
280
305
315
305
34

80
95
110
95
110
105
110
120
110
125
105
105
1,2.70

77.46
73.97
74.42
74.67
75.00
73.42
69.01
67.12
71.79
70.93
75.00
74.39

Source: Company profile
Remarks: a The data on No. of trips available for backhaul was gathered from the Company
Records
b
The data on No. of trips used for cans backhaul was gathered from the Company
Records
No. of trips running empty is calculated by (a)-(b)
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Current percent backhaul utilization is calculated by (b) / (a) * 100
The total number of trips available for backhaul in 2008 was 4,730 trips in which
3,460 trips were already used for the cans backhaul. This made the number of trips
running empty or available for paper packaging backhaul project to become total of
1,270 trips. The average utilization rate of backhauling trip with only tinplate cans
was 73.15 percent with all monthly details explained in Table 4.2.

When implementing backhauling of paper packaging, the utilization rate of the
returned trip should be increased and this benefits the transport providers because they
will earn more income and be satisfied with continuing to be a supplier to the
company.

4.3 Analysis of On Time Delivery

Since some of the paper packaging arrived at the factory not on time as scheduled and
promised from suppliers, it is necessary for the workers to work overtime (OT) at the
packing production line. There are nine employees as clerks and laborers with OT
wage rate at Bt37.50 per hour, and three employees as forklift driver and Quality
Control (QC) with OT wage at Bt45.00 per hour. Records of the company shows that
there were 338 pallets of paper packaging delayed in delivery to the company and
each pallet required about two hours to process the packing into trays or cartons. The
total OT expense at the packing production line of 319,410 Baht is shown in detail in
Table 4.3.

From the company's record, the penalty claimed by customers due to late delivery of
finished goods, for which the root cause was the not on time arrival of paper
packaging, amounted to 1,181,250 Baht. These two expenses totaling 1,500,660 Baht
as depicted in Table 4.3, will be used as the current cost of delayed delivery of paper
packaging in the simulation in this study.

When implementing backhauling with paper packaging, all the OT required at the
packing production line and the penalty from customers for the delayed delivery of
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finished goods should be eliminated because the late arrival of paper packaging
becomes zero. This results from controlling the inbound transportation by the ABC
Company through applying backhauling. However, this implementation may lead to
delay and waiting at the outbound function for the export container to arrive instead,
which would require some of the employees to work late as overtime. The cost of this
will be calculated into cost as OT expense in various scenarios later in the simulation
result analysis.

Table 4.3 Total cost of current delayed delivery of paper packaging
B(45'
Clerk

1

Forklift driver

Labor

8

QC

Current situation

paper packages

2

required7

ptets

OT expense at packing
338
2.00
319,410
production line'
Penalty expense claimed from
1,181,250
customer for delay delivery al
Total cost of current delayed arrival of paper packaging
1,5
Source: Company profile
Remarks:
• b The data on OT expense was gathered from the Company Records to be 37.50 Baht per
hour for Clerk and Labor and 45 Baht per hour for Forklift driver and QC
• The data on Delayed inbound paper packages (in pallets) was gathered from the Company
Records
d The data on OT required (in hours) was gathered from the Company Records
"1 OT expenses (in Baht) at packing production line is calculated by
[(a) * 37.50+(b) * 45] * (c.i) * (d.i)
"1 Penalty expense (in Baht) claimed by customer for delayed delivery was gathered from
the Company Records
4.4 Simulation Results

In order to find how backhauling implementation of inbound paper packaging-would
benefit the ABC Company, four simulation scenarios were created using Microsoft
Excel program to analyze them. The three possible outcomes of implementing
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backhauling (cost saving, truck utilization, and on time delivery) are analyzed and
compared to that of the year of 2008. The simulation scenarios are detailed as:

Scenario #1: Truck suppliers of the ABC Company take the role of a transport
provider transporting paper packaging in Full Truck Load (II L)
delivery.
Scenario #2: Paper packing delivery is handled under the condition of Less than
Truck Load (LTL) in order to expedite the arrival of paper packaging
which may lead to improvement of the packing production lead time.
Scenario #3: Combination of two LTL shipments of a half truck of paper packaging
with a half truck of tinplate cans is designed. This makes the truck
supplier to still fully utilize the truck capacity while having frequent
delivery of material in small lots to the company, but this causes the
truck to stop at one more location during the trip.
Scenario #4: Combination of two half-orders and delivered together in one pallet is
designed. Since usually one order of paper packaging is equal to one
pallet of material delivery, in this scenario it will help to expedite the
delivery of the supply and rush the packing production process.
However, additional set-up time and cost at the packing production
line will be required for each half of the pallet delivered.

The results obtained from the four simulations are categorized into three parts; cost
saving, truck utilization and on-time delivery, as presented in the following sections

4.4.1 Transport Cost Saving Results
Similar to the backhauling cost of the tinplate cans project, the company pay only fuel
cost to the transportation provider. Usually, about 100 liters of diesel is required for
the 300 kilometers backhaul trip from Bangkok back to Prachuap Khiri Khan. As
such, the backhauling transportation cost is computed based on a fuel price of 100
liters of diesel fuel and the total backhauling trips.
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For scenario #1, the outbound truck which will be used for the backhauling project
with inbound paper packaging will be 18-wheel truck with a 20 ft container on the
back; therefore, a maximum of six pallets of paper packaging can be loaded per
vehicle. The monthly and annual transportation costs spent for this scenario are
presented in Table 4.4.

Table 4.4 Transportation cost if backhauling is implemented under scenario# 1

January
February
March
April
May
June
July
August
September
October
November
December

29.50
29.50
30.00
32.50
36.13
40.00
42.50
35.50
31.50
25.25
22.00
19.00

320
53
156,350
328
55
162,250
384
64
192,000
336
56
182,000
400
67
242,071
352
59
236,000
320
53
225,250
328
55
195,250
344
57
179,550
384
64
161,600
376
63
138,600
368
61
115,900
4
2,186,821
7
Remarks: a The data on Fuel price (in Baht) was gathered from the average market price
b The data on Total pallets delivered was gathered from the Company Records
Total trips of backhauling is calculated by (b) / 6 pallets
Transportation cost (in Baht) is calculated by (c) * (a) * 100 liters
As depicted in Table 4.4, the transportation cost for the year of 2008 if backhauling of
paper packaging was applied for a total of 707 trips of backhauling containing six
pallets each under scenario# 1 would be 2,186,821 Baht or 515.76Baht per pallet.

In order to expedite the delivery of paper packaging to the factory of the ABC
Company, LTL shipments with only five pallets to be loaded on the backhauling
trucks will be used in the simulation of scenario# 2.
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Table 4.5 Transportation cost if backhauling is implemented under scenario# 2

January
February
March
April
May
June
July
August
September
October
November
December

29.50
29.50
30.00
32.50
36.13
40.00
42.50
35.50
31.50
25.25
22.00
19.00

320
64
188,800
328
66
194,700
384
77
231,000
336
67
217,750
400
80
289,040
352
70
280,000
320
64
272,000
328
66
234,300
344
69
217,350
384
77
194,425
376
75
165,000
368
74
140,600
2,624,965
4240
Remarks: a The data on Fuel price (in Baht) was gathered from the average market price
b
The data on Total pallets delivered was gathered from the Company Records
Total trips of backhauling is calculated by (b) / 5 pallets
d
Transportation cost (in Baht) is calculated by (c) * (a) * 100 liters
As shown in Table 4.5, the transportation cost for the year of 2008 if backhauling of
paper packaging was applied for a total of 849 trips containing five pallets each under
scenario# 2 would be 2,624,965 Baht or 619.10 Baht per pallet.

In order to expedite the delivery of paper packaging to the factory of the ABC
Company and fully utilize the truck capacity at the same time, the combined
shipments of half truck with the tinplate cans and another half truck (3 pallets) with
the paper packaging is simulated in scenario# 3. Therefore, the responsibility of
transportation cost in this scenario will be shared between the two materials as well.
However, since the truck will travel to both paper packaging supplier and tinplate
cans supplier, an additional 30 kilometers travel, or 10 liters of fuel, is needed.
Therefore, the fuel consumption required in this scenario will be 110 liters.

48

Table 4.6 Transportation cost if backhauling is implemented under scenario# 3

January
February
March
April
May
June
July
August
September
October
November
December

29.50
29.50
30.00
32.50
36.13
40.00
42.50
35.50
31.50
25.25
22.00
19.00

320
328
384
336
400
352
320
328
344
384
376
368

107
109
128
112
133
117
107
109
115
128
125
123

173,608
176,853
211,200
200,200
264,291
257,400
250,113
212,823
199,238
177,760
151,250
128,535
2,403,271
Remarks: a The data on Fuel price (in Baht) was gathered from the average market price
b
The data on Total pallets delivered was gathered from the Company Records
Total trips of backhauling is calculated by (b) / 3 pallets
Transportation cost (in Baht) is calculated by (c) / 2 * (a) * 110 liters
As illustrated in Table 4.6, the transportation cost for the year of 2008 if backhauling
of paper packaging was applied for a total of 1413 trips under scenario# 3 containing
only three pallets of the packaging supply would be 2,403,271 Baht or 566.81 Baht
per pallet.

Since most of current delayed delivery of paper packaging is from the partial
shipment without prior notice from the suppliers, then through the backhauling
implementation under scenario# 4 ABC Company will be able to control the
transportation with each pallet containing two half-orders of the material. This will
expedite the delivery of paper packaging to the factory of the ABC Company and
fully utilize the truck capacity at the same time.
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Table 4.7 Transportation cost if backhauling is implemented under scenario# 4

January
February
March
April
May
June
July
August
September
October
November
December

29.50
29.50
30.00
32.50
36.13
40.00
42.50
35.50
31.50
25.25
22.00
19.00

320
328
384
336
400
352
320
328
344
384
376
368

53
55
64
56
67
59
53
55
57
64
63
61

156,350
162,250
192,000
182,000
242,071
236,000
225,250
195,250
179,550
161,600
138,600
115,900
2 86,82Fii
Remarks: a The data on Fuel price (in Baht) was gathered from the average market price
b
The data on Total pallets delivered was gathered from the Company Records
Total trips of backhauling is calculated by (b) / 6 pallets
Transportation cost (in Baht) is calculated by (c) * (a) * 100 liters
The transportation cost under scenario# 4 contains six pallets each would be
2,186,821 Baht or 515.76 Baht per pallet as detailed in Table 4.7, equal to scenario# 1
because the total trips of backhauling made are the same at 707 trips.

The transportation costs of backhauling implementation in all four scenarios are
compared to the previous cost of transportation when the function was controlled by
the material suppliers, and also compared in each scenario to see the lowest
transportation cost of these cases. The comparisons are done for both average cost per
pallet and the total transportation cost, as presented in Table 4.8.

Table 4.8 Comparison of backhauling transportation cost

Average

per pallet

6,360,000

2,186,821

2,624,965

2,403,271

2,186,821

1,500

515.76

619.10

566.81

515.76

Remarks: a The data on Total transportation cost (in Baht) of each scenario was gathered
from table 4.1, 4.4 — 4.7
b
Average transportation cost per pallet (in Baht) is calculated by (a) / 4240 pallets
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Scenarios # 1 and 4 have the lowest average transportation cost per pallet at 515.76
Baht and the total transportation cost at 2,186,821 Baht, which give the largest saving
when compared to other scenarios in simulation. Therefore, the first option for
backhauling implementation of paper packaging project should be under scenario# 1
or 4 when considering transportation cost saving.

4.4.2 Truck Utilization Results
The current backhaul truck utilization rate of truck suppliers of tinplate cans is 73.15
percent. With the implementation of backhauling project for the paper packaging, the
utilization rate will be increased, which will create greater income and satisfaction for
the truck suppliers to continue sustained business with the company.
Table 4.9 Truck utilization rate if backhauling is implemented under scenario# 1
o. of
No. of
urrein
trips
rips
trips used
percent
vailableg used for
for paper
hackhaul
Ins
kages
for
utilization
hatkba01
aul
hil
January
February
March
April
May
June
July
August
September
October
November
December

355
365
430
375
440
395
355
365
390
430
420
410

275
270
320
280
330
290
245
245
280
305
315
305

77.46
73.97
74.42
74.67
75.00
73.42
69.01
67.12
71.79
70.93
75.00
74.39
5

53
55
64
56
67
59
53
55
57
64
63
61

Neon
Total
Merit
backhauling backhaul
trips
utilization
328
325
384
336
397
349
298
300
337
369
378
366

92.39
89.04
89.30
89.60
90.23
88.35
83.94
82.19
86.41
85.81
90.00
89.27

Avg.
- 7
Remarks:
The data on No. of trips available for backhaul was gathered from the Company Records
The data on No. of trips used for cans backhaul was gathered from the Company Records
Current percent backhaul utilization is calculated by (b) / (a) * 100
No. of trips used for paper packages backhaul was gathered from table 4.4 column
Total backhauling trips is calculated by (b)+(d)
New percent backhaul utilization is calculated by (e) / (a) * 100

a

b

d

f
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If backhauling of paper packaging is applied under scenario # 1 with six pallets of the
material to be loaded on the truck, the total backhauling trips made are increased to
4,167 trips and the utilization rate of the returned trip will be 88.10 percent, as shown
in Table 4.9. This means that the transportation providers will have fewer empty
trucks running and higher income in total.

Table 4.10 Truck utilization rate if backhauling is implemented under scenario # 2

Not
tamps
avallahie
for

cans. .

backhattlii.backitAtil
January
February
March
April
May
June
July
August
September
October
November
December

355
365
430
375
440
395
355
365
390
430
420
410

Total
backhauling

haul
utilization

275
270
320
280
330
290
245
245
280
305
315
305
60

77.46
73.97
74.42
74.67
75.00
73.42
69.01
67.12
71.79
70.93
75.00
74.39
1

64
66
77
67
80
70
64
66
69
77
75
74

339
336
397
347
410
360
309
311
349
382
390
379
4

95.49
92.05
92.33
92.53
93.18
91.14
87.04
85.21
89.49
88.84
92.86
92.44

Remarks:
The data on No. of trips available for backhaul was gathered from the Company Records
b
The data on No. of trips used for cans backhaul was gathered from the Company Records
Current percent backhaul utilization is calculated by (b) / (a) * 100
d
No. of trips used for paper packages backhaul was gathered from table 4.5 column
e Total backhauling trips is calculated by (b)+(d)
f
New percent backhaul utilization is calculated by (e) / (a) * 100
a

If backhauling of paper packaging is applied under scenario # 2 with five pallets of
the material to be loaded on the truck, the total backhauling trips made are increased
to 4,309 trips and the utilization rate of the returned trip will be 91.10 percent, as
depicted in Table 4.10. Even though the increase in number of backhaul trips and
utilization rate are increased and benefit the truck suppliers, it in turn leads to higher
transportation cost to the ABC Company.

52

Table 4.11 Truck utilization rate if backhauling is implemented under scenario# 3
No. of
trips
sed for
ins
atKilaui
January
February
March
April
May
June
July
August
September
October
November
December

355
365
430
375
440
395
355
365
390
430
420
410
47

275
270
320
280
330
290
245
245
280
305
315
305

Current

trips used
Percent for paper
backbaul
packages
utilization
backbaul
77.46
73.97
74.42
74.67
75.00
73.42
69.01
67.12
71.79
70.93
75.00
74.39

53
55
64
56
67
59
53
55
57
64
63
61

328
325
384
336
397
349
298
300
33T
369
378
366

92.39
89.04
89.30
89.60
90.23
88.35
83.94
82.19
86.41
85.81
90.00
89.27
840

Table 4.12 Truck utilization rate if backhauling is implemented under scenario # 4
ur
percen
litwkhaul
utilization
January
February
March
April
May
June
July
August
September
October
November
December

355
365
430
375
440
395
355
365
390
430
420
410
147att.

275
270
320
280
330
290
245
245
280
305
315
305

77.46
73.97
74.42
74.67
75.00
73.42
69.01
67.12
71.79
70.93
75.00
74.39

5

Pe
etagvs
til
53
55
64
56
67
59
53
55
57
64
63
61

328
325
384
336
397
349
298
300
337
369
378
366

92.39
89.04
89.30
89.60
90.23
88.35
83.94
82.19
86.41
85.81
90.00
89.27

Remarks:
a
The data on No. of trips available for backhaul was gathered from the Company Records
b
The data on No. of trips used for cans backhaul was gathered from the Company Records
Current percent backhaul utilization is calculated by (b) / (a) * 100
d
No. of trips used for paper packages backhaul was gathered from table 4.7 column
e
Total backhauling trips is calculated by (b)+(d)
f
New percent backhaul utilization is calculated by (e) / (a) * 100
If backhauling of paper packaging is applied under scenario # 4 with six pallets of two
half-orders of the material to be loaded on the truck, the total backhauling trips made
increased to 4,167 trips and the utilization rate of the returned trip will be 88.10
percent, the same as same as scenario # 1, with details shown in Table 4.12.
The backhaul truck utilization rate in each scenario combined with the previous
backhaul truck utilization rate in the tinplate cans backhauling project are compared,
to find the highest utilization rate scenario to the company. A higher utilization rate is
the better for the truck suppliers because it means more income for them; however,
that will generate more backhaul transportation cost to the company because the
higher number of trips made. Therefore, the comparison is to find the lowest
utilization rate possible in delivering the same quantity of material from Bangkok to
the factory in Prachuap Khiri Khan. The comparisons are shown in Table 4.13
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Table 4.13 Comparison of backhaul truck utilization rate

a
73.15

s

88.10

74,

91.10

88.10

88.10

After implementation of the paper packaging backhaul project, Scenarios # 1, 3, and 4
have the same backhaul truck utilization rate at 88.05 percent which is lower than
scenario# 2. Either of scenarios # 1, 3, or 4 is appropriate for the backhaul
implementation in this study.

4.4.3 On-Time Delivery Results
Through the backhauling project, there will be no longer be any delayed delivery of
paper packaging because of the control of the inbound transportation by the ABC
Company. However, waiting and working overtime at the outbound section is the
result of the backhauling implementation in this project because each truck would
spend more time to travel to the paper packaging suppliers' sites and wait for loading
those materials. At the outbound section, only one clerk with OT wage rate at
Bt37.50, one forklift driver and one QC employee with OT wage rate at Bt45.00, are
required. The waiting time and OT working time at the outbound section for each
scenario will be different depending on the situation, quantity of material delivered,
and location of supply pick up.
From observation and interviews with the outsourced truck drivers of the packaging
supplier site, about two hours waiting for the loading is required for each current use
of a 10-wheel truck containing eight pallets of material. Therefore, each pallet
requires about 0.25 hour loading onto the truck on average. It is estimated that about
an extra two hours driving is required for the deviation route to either the packaging
supplier or tinplate cans supplier sites, which will be added to the waiting time for
loading as the total extra time.
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Table 4.14 Waiting time cost at outbound section when backhauling is implemented
under scenario# 1
Emp
Clerk

1

Labor

+1 T ep

Forklift
driver
QC

1
1

Waiting time cost at outbound section
for the late arrival of outbound container
707
3.5
when backhauling is implemented
Remarks:
The data on OT expense was gathered from the Company Records to be 37.50 Baht per
hour for Clerk and Labor and 45 Baht per hour for Forklift driver and QC
No. of Backhauling trips was gathered from table 4.4 column
The data on OT required (in hours) was gathered from the Company Records as 2 hours for
driving and 1.5 hours for waiting to load 6 pallets
Expense (in Baht) is calculated by [(a)*37.50+(b)*45]*(c)*(d)
b

d

e

Therefore, an extra 1.5 hours waiting time and two hours of deviated driving to the
supplier site are required for each backhauling trip which contains six pallets of
material. The total expense of OT at outbound section for all 707 trips of backhauling
is summed up to be 315,499 Baht in scenario # 1, as illustrated in Table 4.14.
Table 4.15 Waiting time cost at outbound section when backhauling is implemented
under scenario# 2
expenses'
0 M3730 a
Clerk

1

Labor

1
QC

1

at*haulin
g trips
Waiting time cost at outbound section
for the late arrival of outbound container
848
3.25
when backhauling is implemented
Remarks:
The data on OT expense was gathered from the Company Records to be 37.50 Baht per
hour for Clerk and Labor and 45 Baht per hour for Forklift driver and QC
No. of Backhauling trips was gathered from table 4.5 column
The data on OT required (in hours) was gathered from the Company Records as 2 hours for
driving and 1.25 hours for waiting to load 5 pallets
Expense (in Baht) is calculated by [(a)*37.50+(b)*45]*(c)*(d)
b

d

e
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In this scenario, an extra 1.25 hours waiting time and two hours of deviated driving to
the supplier site are required for each backhauling trip which contains five pallets of
material. The total expense of OT at outbound section for all 848 trips of backhauling
is calculated to be 351,390 Baht in scenario # 2, as depicted in Table 4.15.
Table 4.16 Waiting time cost at outbound section when backhauling is implemented
under scenario# 3

Clerk

1

Labor

Forklift
driver
QC

1
1

requitire
Waiting time cost at outbound section
for the late arrival of outbound
707
6.75
608,462
container when backhauling is
implemented (paper packaging)
Waiting time cost at outbound section
for the arrival of outbound container
706
2.75
247,541
when backhauling is implemented
(tinplate cans half)
Total waiting time costs at
outbound section
Remarks:
The data on OT expense was gathered from the Company Records to be 37.50 Baht per
hour for Clerk and Labor and 45 Baht per hour for Forklift driver and QC
No. of Backhauling trips was gathered from table 4.6 column
The data on OT required (in hours) was gathered from the Company Records as 2 hours for
driving and 0.75 hours for waiting to load 3 pallets together with 2 hours driving and another
2 hours waiting to load tinplate cans (2+0.75+2+2 = 6.75 hours for paper packaging half and
2+0.75 = 2.75 hours for tinplate cans half)
Expense (in Baht) is calculated by [(a)*37.50+(b)*45]*(c)*(d)
b

d

e

In this scenario, an extra 0.75 hour waiting time and two hours of deviated driving to
the supplier site for the truck are required for each backhauling trip which contains
three pallets of material. In addition, another two hours waiting time and two hours of
deviated driving are required as well for the half of tinplate cans delivery.
Since half of the total backhauling trip in this scenario is originally used for the full
truck load of tinplate cans project, therefore, 50 percent of the total backhauling, or
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707 trips, will be calculated with a total of 6.75 hours waiting time containing two
types of material and another 50 percent of total backhauling, or 706 trips, will be
calculated with only 2.75 hours waiting time in picking paper packaging supply
because this could be avoided if the backhaul trucks are used only for the pilot
project.

The total expense of OT at the outbound section for all 1,413 trips of backhauling is
calculated to be 856,003 Baht in scenario # 3, as shown in Table 4.16.
Table 4.17 Waiting time cost at outbound section when backhauling is implemented
under scenario # 4
EMployeeSm
Clerk

1

Labor
Employees at puking prod

OT expose

ction line

Clerk

1

Labor

8

Forklift
driver
QC
Employees
Forklift
driver
QC

1
1

t000sell

2

Waiting time cost at outbound section
for the late arrival of outbound container
707 trips
3.5
315,499
when backhauling is implemented'
Packing production line set up cost (15
mins.) for all pallets (4,240 pallets)
4240 pallets
0.25
500,850
delivered "
Total waiting time costs at outbound
section
Remarks:
a, b, d
The data on OT expense was gathered from the Company Records to be 37.50 Baht per
hour for Clerk and Labor and 45 Baht per hour for Forklift driver and
e QC
e
No. of Backhauling trips was gathered from table 4.7 column and No. of Backhauling
pallets was gathered from the Company Records
The data on OT required (in hours) was gathered from the Company Records as 2 hours for
driving and 1.5 hours for waiting to load 6 pallets and 0.25 hours set up time for each pallet
g Expense (in Baht) is calculated by [(a)*37.50+(b)*45]*(e.i)*(f.i) and
[(e)*37.50+(d)*45]*(e.ii)*(f.ii)
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In this scenario, an extra 1.5 hours waiting time and two hours of deviated driving to
the supplier site for the trucks are required for each backhauling trip which contains
six two-half pallets of material. In addition, 15 minutes set up time at the packing
machine is required for all pallets delivered, which is waste that will be added under
scenario # 4.

The number of employees that need to work overtime at both the outbound section
and packing production line for this scenario are detailed in Table 4.17. The total
expense of OT for all 707 trips of backhauling and 4,240 times of setting up the
packing machine are calculated to be 816,349 Baht in scenario # 4.
The penalty and overtime (OT) expenses of backhauling implementation in all four
scenarios are compared to the previous costs of delayed arrival of material when the
transportation was controlled by the paper packaging suppliers, and is also compared
in each scenario to see the lowest cost to the company. Since the transportation of the
material is done through backhauling management of the ABC Company, penalty
expense previously incurred should be totally eliminated, and the total expense of OT
would be minimized, as depicted in Table 4.18.

Table 4.18 Comparison of penalty and OT expenses
PeIialt% ant
SCenarin#
ceriar
1•"i"' —'
2
malty claimed
from customers
or expense
1?]]

1,181,250

0

0

0

0

319,410

315,499

351,390

856,003

816,349

1,500,660

315,499

351,390

856,003

816,349

Scenario# 1 has the lowest total expense of OT at 315,499 Baht which brings the
largest saving to the company when compared to other scenarios. Therefore, the first
option for backhauling implementation of the paper packaging project should be
under scenario # 1 when considering the OT and penalty expenses.
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The analysis of data and findings in this study are categorized into three parts to find
the highest cost saving to the company. Transportation cost, backhaul truck utilization
rate, penalty and overtime (OT) expenses from delayed delivery of the material and
implementation of backhauling are analyzed through simulation in Microsoft Excel in
the proposed scenarios. The outcomes from the simulation show that scenario # 1 and
4 are the best with lowest transportation cost, scenario # 1, 3, and 4 are acceptable
with the lower utilization rate and transportation cost paid to the truck suppliers, and
scenario # 1 is the optimal solution with the lowest OT expense, as presented in Table
4.19.

Table 4.19 Comparison of proposed scenarios in all criteria

so ill
.. ... . (%):11k

Previous
situation
Scenario# 1
Scenario# 2
Scenario# 3
Scenario# 4

6,360,000

1,500,660

7,860,660

73.15

2,186,821
2,624,965
2,403,271
2,186,821

315,499
351,390
856,003
816,349

2,502,320

88.10
91.10
88.10
88.10

2,976,355
3,259,274
3,003,170

From overall analysis and the findings in this study, it is proof that Scenario # 1
would bring the lowest total cost to the company in backhauling implementation, at
2,502,320 Baht with backhaul truck utilization rate at 88.10 percent. The total cost of
the previous situation without the backhauling (7,860,660 Baht) minus the total cost if
backhauling under scenario # 1 (2,502,320 Baht) if implemented would be a total cost
saving of 5,358,340 Baht if the project had actually been applied at the company in
2008.

4.5 Forecast Data Analysis

From the analysis and outcomes in the simulation, with the company data of 2008,
there would be obvious cost savings to benefit the company. To confirm the positive
results obtained from the implementation of a backhauling strategy, the forecasted
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data for the year 2009 is used for further simulations. However, as the best results are
illustrated in scenario # 1, only this simulation is performed at this stage. The results
are presented in the following section:

4.5.1 Transport Cost Saving for the year 2009
In 2009, ABC Company forecasts that the purchase of paper packaging would be a
total of 2,940 pallets with its transportation cost of 4,410,000 Baht. This cost is
forecasted based on the ordinary strategy that the suppliers are the ones who operate
the transportation of this material. When applying scenario # 1, six pallets of paper
packaging will be backhauled in each outbound trip. Thus the total trips of
backhauling for the entire year of 2009 would be 490 trips. As fuel price is an
uncontrolled external factor, the price of diesel as of May 01, 2009 is applied in this
simulation of forecasting.

Table 4.20 Forecast data of 2009 transportation cost comparison with scenario# 1

'rota'
chase
2009

2940

pfwtlat!ott:

hac

tliput

4,410,000

29,400,000

24,990,000

Total trips of
ackhauling g
2009
22.79
2940
490
1,116,710
Remarks:
a The data on Total pallets delivered is from the Company Forecast of total purchase
b
Total purchase price (in Baht) is computed by (a) * 10,000 Baht
Transportation cost without backhaul (in Baht) is calculated by (b) * 15%
d
Material Cost (in Baht) is calculated by (b)-(c)
The Fuel price (in Baht) was as of is from the Company Forecast of total purchase
g Total trips of backhauling is calculated by (0 / 6 pallets
h
Transportation cost with backhaul (in Baht) is calculated by (g) * (e) * 100 liters
When using the retrospective data of 2008, transportation cost in scenario # 1 was
down from 6,360,000 Baht to 2,186,821 Baht, or 65.62 percent of transport cost
saving, compared to the transportation cost charged by the suppliers.
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As presented in Table 4.20, the total transportation cost when backhauling of scenario
# 1 is applied in 2009 is estimated to be lower, to 1,116,710 Baht, which brings
3,293,290 Baht or 74.68 percent transport cost saving compared to the transportation
cost charged by the paper packaging suppliers.

4.5.2 Truck Utilization for the year 2009
Total number of trips available for inbound backhaul in 2009 is the same figure of
total sales forecast in unit of outbound trips which is 3,827 trips, while approximately
2,871 of available backhaul trips will be used for the backhauling of tinplate cans.
Therefore, the backhauling utilization rate will be 75.02 percent with only the tinplate
can project, as illustrated in Table 4.21.

Table 4.21 Forecast data of 2009 utilization rate comparison with scenario # 1
NO: (if
rips
No. of
Lire d
ay4i11141.11*1
trips
for cad*
running
for
baekhatit
baekliatit
Iitmptyt-

Percent of
:backhaul
ilization

No. of
rips used
,paper

aka

ElPercait of
*ckbaut

utilization—
with

scenktio#.1.

2009
2871
3361
87.82
3827
956
490
75.02
Remarks:
a
The data on No. of trips available for backhaul is from the Company Forecast of total sale
b
The data on No. of trips for cans backhaul is from the Company Forecast of total purchase
No. of trips running empty is calculated by (a)-(b)
d
Percent of backhaul utilization is calculated by (b) / (a) * 100
No.
of trips used for paper packages backhaul is gathered from prior table 4.20 column g
f
Total backhaul trips is calculated by (b)+(e)
g Percent of backhaul utilization with scenario# 1 is calculated by (f) / (a) * 100
When using retrospective data of 2008, truck utilization rate in scenario # 1 was
increased from 73.15 percent to 88.05 percent of the total available trucks for
backhaul, combining the backhaul utilization of paper packaging project with the
previous tinplate cans project.

When applying scenario # 1, the total trips of backhauling for the entire year of 2009
would be 490 trips and that accumulates the utilization rate to be 87.82 percent for the
entire year of 2009.
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4.5.3 On-Time Delivery for the year 2009

The number of employees required to work overtime (OT) at packing production, and
the wage rates in 2009, are estimated to be the same as the previous year. The delayed
delivery rate of paper packaging is estimated to be the same as 2008, which is around
8 percent of the total delivery or 235 pallets. Overtime working at the packing
production line is the same as last year at 2 hours per pallet, with total OT expense
estimated to be 222,075 Baht. Penalty claimed by customer is assumed to be the same
amount as in 2008 or 1,181,250 Baht. Hence, the total forecasting cost of delayed
arrival of paper packaging will be 1,403,325 Baht, as shown in Table 4.22.
Table 4.22 Forecast data of 2009 cost of delayed delivery of paper packaging in term
of OT and penalty expenses

Clerk

1

Forklift driver

1

Labor

8

QC

2

Current situation

OT expense at packing production
222,075
2.00
235
line'
Penalty expense claimed by
1,181,250
customer for delayed delivery "
Total forecasting cost of delayed arrival of paper packaging
Remarks:
• b The data on OT expense is estimated to be the same as 2008 to be 37.50 Baht per hour for
Clerk and Labor and 45 Baht per hour for Forklift driver and QC
• The data on Delayed inbound paper packages (in pallets) is forecasted to be the same as
2008 = 8% of total pallets delivered
The data on OT required (in hours) is estimated to be the same as 2008
• OT expense (in Baht) at packing production line is calculated by [(a) * 37.50+(b) * 45] *
(c). * (d)
"Penalty expense claimed by customers for delayed delivery was estimated to be the same as
2008
d
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The number of employees required to work overtime (OT) at the outbound section
and the wage rates in 2009 are estimated to be the same as previous year. Total trips
of 490 backhauling for the entire year of 2009 is forecast with the OT required to
spend for each trip the same as 2008 at 3.5 hours. The total expense of OT at the
outbound section will be 218,663 Baht in this scenario of forecasting, as demonstrated
in Table 4.23.

Table 4.23 Estimated waiting time cost at outbound section when backhauling is
implemented under scenario# 1
QT eNtOggp

01111

Clerk

1

Labor

Forklift driver
QC

1

No. of
backhattlin
trips
Waiting time cost at outbound
section for the late arrival of
490
3.5
outbound container when
backhauling is implemented
Remarks:
b
The data on OT expense is estimated to be the same as 2008 to be 37.50 Baht per hour for
Clerk and Labor and 45 Baht per hour for Forklift driver and QC
No. of Backhauling trips is gathered from prior table 4.20 column g
d
The data on OT required (in hours) is estimated to be the same as 2008 to be 2 hours for
driving and 1.5 hours for waiting to load 6 pallets
e
Expense (in Baht) is calculated by Kar37.50+(b)*451*(c)*(d)
When using retrospective data of 2008, the total penalty and OT expenses under
scenario # 1 of backhauling, decreased from 1,500,660 Baht to 315,499 Baht with a
huge saving of 1,185,161 Baht or 78.98 percent when the company controlled the
paper packaging themselves.

From Tables 4.22 and 4.23, estimated total cost saving in 2009 in term of OT and
penalty expenses when applying backhauling of scenario # 1 is 1,184,662 Baht or
84.42 percent compared to the cost if backhauling of paper packaging is not applied.
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Table 4.24 Forecast data of 2009 comparison with scenario # 1 in all criteria

Previous
situation
Scenario# 1

4,410,000

1,403,325

5,813,325

75.02

1,116,710

218,663

1,335,373

87.82

If the ABC Company adopts backhauling practice for inbound paper packaging in
2009, there will be extremely high savings to the company. As presented in Table
4.24, the total cost will be lowered from 5,813,325 Baht to only 1,335,373 Baht: a
4,477,952 Baht saving if backhauling project is implemented at the company in 2009.

4.6 Summary

The transport cost saving given in the simulation in 2008 is considered extremely
huge, as large as 65.62 percent (reduced from 6,360,000 Baht to 2,186,821 Baht)
compared to the cost of transportation that the company paid to the paper packaging
suppliers as purchase price. Total cost of OT and penalty expenses was also lower by
78.98 percent (decreased from 1,500,660 Baht to 315,499 Baht) because the delivery
of paper packaging is controlled by the company through backhauling Also, the
number of employees required to work overtime was smaller and less wage expense
was paid. The backhaul truck utilization rate increased from 73.15 to 88.10 percent
towards higher efficiency. Overall cost saving benefits to the company if backhauling
of paper packaging is applied under scenario # 1 in 2008 would be 68.17 percent
(lower total cost from 7,860,660 Baht to 2,502,320 Baht).

When calculating the forecasting for all the expenses and costs in 2009, there is an
even larger proportion of transport cost saving of 74.68 percent (reduced from
4,410,000 Baht to 1,116,710 Baht), with penalty and OT expenses reducing by 84.42
percent (reduced from 1,403,325 Baht to 218,663 Baht). These savings are earned
through the simulation because the same penalty expense is estimated even though a
smaller numbers of shipments are made. However, the truck utilization rate is similar
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to the year 2008 for both with and without backhauling In conclusion, the total cost
saving the company could earn from the backhauling project under scenario # 1 in
2009 is 77.03 percent (total cost lowered from 5,813,325 Baht to 1,335,373 Baht).
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CHAPTER V
SUMMARY FINDINGS, CONCLUSIONS AND
RECOMMENDATIONS
Simulation in Excel for the four scenarios explained several benefits and negative
impacts of implementation of the expanded backhauling project at the company. The
conclusion of this proposed project of paper packages backhauling is summarized
from the detailed analysis, with identification of limitations. Recommendations for
further study in the areas of backhauling implementation and improvement at the
company are added at the end of this chapter.

5.1 Conclusion

From the analysis and outcomes in the simulation using the company data of 2008,
scenario # 1, to load six pallets of inbound paper packaging per truck as backhauling
to match with the outbound truck, is the optimal solution in this case study.
Transportation cost was lowered from 6,360,000 Baht to only 2,186,821 Baht while
overtime (OT) cost declined from 1,500,660 Baht to only 315,499 Baht in this
scenario simulation. Overall, Approximately 68 percent of the cost saving in total is
gained in the implementation of backhauling under scenario # 1.

This study provides knowledge of how to implement backhauling in transportation in
a firm. The most important factor is the negotiation for coordination and collaboration
with both material and transportation suppliers. With material suppliers, purchase
price structure has to be discriminated to realize the material cost and the
transportation cost; as such, transportation cost is used to compare with the backhaul
cost to analyze for the saving. Coordination from truck suppliers is necessary to allow
the trip to be longer with higher income in return as a mutual benefit shared with the
suppliers. However, when there is saving from combining inbound shipments with
outbound trucks transportation, there can be other costs incurred from a longer lead
time of the trip such as overtime cost, waiting time, more fuel consumption from
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longer distance travel, etc.. Therefore, both quantitative and qualitative analysis
should be involved to evaluate the appropriate decision of backhauling adoption.

The company in this case study has a manufacturing site in Prachuap Khiri Khan
which is close to the critical raw material for the production, pineapple, while other
types of material such as packages have to be sourced far away in Bangkok. The
routine trip of transportation of the company's finished goods is travelling as
outbound shipment from the manufacturing site to Bangkok for exportation. Instead
of travelling empty on the return trip back to the factory, the truck can be arranged to
load backhaul material which in this case is the paper packaging. For any
manufacturing business in which the direction of travel matches inbound and
outbound transportation with a balance of volume on both legs, it is recommended to
apply a backhauling strategy at the firm to enjoy the same benefits as ABC Company.

In conclusion, the expansion of the backhauling project at the ABC Company to
include the paper packaging category is considered to bring benefits and cost saving
to the company. Even though the project will lead to longer lead time of the trip
because of more waiting time at the supplier site and additional time spent on deviated
driving, the total saving is still obviously evident as an improvement. Scenario # 1
should be the first priority option for the company to choose when implementing the
backhauling with paper packaging material to gain the most benefit of saving.
However, scenarios # 2 and 4 can be alternatives to expedite the delivery of material
with either accepting LTL loads with only five pallets of paper packaging per truck or
combining two half-orders of the material into one pallet. Even though the savings
from these two scenarios are not as high as in scenario # 1, it can facilitate the
company to process faster with rush orders through smaller lots of material delivery.

5.2 Limitations
The results of data analysis and simulation in this case study are proof that efficiency
in transportation can be improved through backhauling implementation. However, to

68

be able to evaluate the generality of the results, several characteristics that present
limitations of this case study are identified.

5.2.1 This study was developed by using historical data of 2008 as a guideline to be
used in simulating the scenarios, including the number of trips available for
backhauling, total purchased material in pallets that require transportation,
total pallets of delay delivered material from suppliers, and overtime and
penalty expenses due to delayed arrival of paper packaging. Transportation
costs calculated in this study are also based on the monthly average retail
diesel price in 2008.
5.2.2 There are other factors at paper packaging suppliers that create delayed
delivery of the supply, such as problems in the supplier's production, incorrect
printing and design, and wrong paper material used: these are outside the
scope of this study.

5.3 Recommendations
This study of the backhauling project for paper packaging at the ABC Company
brings several benefits to the company and increases knowledge of backhauling
strategy in transportation. Therefore, a few recommendations are suggested for future
research.

5.3.1 The company currently manages the fleet of trucks by using telephone to
check the location and activities of the vehicle. Time spent on this and
telephone expense increases the cost of administration at the company, and
several times errors occurred in communication. Therefore, investment in new
information technology such as Global Positioning System (GPS) for tracking
will enable the company to have better control and visibility of the fleet
through only a click anytime through the system. Research on the benefits,
application, and cost analysis of this system is recommended for further study.
5.3.2 The size of pallets used at the paper packaging suppliers is not standard to
properly fit or maximize the capacity utilized for loading on the 18-wheel
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trucks with an export container on the back. Therefore, negotiations for
standardization of pallet at the paper packaging suppliers will lead to
improvement of fully utilizing truck capacity for the backhauling project. A
study should be conducted to analyze further development of collaboration
with the paper packaging suppliers towards standardized pallets used for
delivery, which will improve the benefits and efficiency in the handling and
transportation system to the company.
5.3.3 Since the result of this backhauling project study to bring paper packaging
from suppliers located in Bangkok to the factory in Prachuap Khiri Khan as
return trips is considered very successful and cost saving, further study for
expansion of the same project into other categories of material should lead to
the possibility of the same benefits of saving and efficiency to the company.

5.4 Suggestions for Implementation

5.4.1 The most important step to start the project of backhauling implementation for
the ABC Company is to negotiate with paper packaging suppliers and to
convince their top management to agree with the project. Mutual benefits of
saving in total cost, reducing the work process, and increasing work efficiency
should be shared with the suppliers to attract a higher level of collaboration.
5.4.2 In adopting backhauling, there will be more work required by transportation
management and schedule planning at the Warehouse Department. Therefore,
hiring one more employee or investing in new Information Technology such
as Global Positioning System (GPS) may be necessary to maintain the
working efficiency level of the department.
5.4.3 The delivery of outbound finished goods is the core activity of transport
operation at the company. To apply backhauling to the delivery of inbound
material by matching it with the outbound shipment schedule should only be
done based on the condition that it does not have any negative impact on the
delivery schedule of outbound shipments.
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APPENDIX A
Material Image for Comparison
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APPENDIX B
List of Retail Diesel Price in Bangkok, Thailand 2009
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