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The current stock-push vehicle supply model in Thai automotive industry which
fulfills the majority of orders from existing sto@ppears to be no longer a viable proposition.
Cost pressure from rising stock and inventory Iewelupled with the high discounts needed
to sell these vehicles have forced vehicle manufacs to rethink their order fulfillment
strategy shifting to one favouring stock less buddorder systems. More responsive order
fulfillment at the vehicle manufacturer level, hoxee will not only require flexible and
responsive component supply and vehicle assembtyyitl also have wide ramifications for
all logistics operations in the Thai automotive mlypchain. Based on the finding of
delivering cycle time, identified in this paper,camparison will be made of inbound,
outbound and other transportation logistics, legdin the development of a strategic
framework for future Thai automotive logistics ogigons.
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1. Introduction

Beyond the day of Henry Ford, high variety of “maseduction”, and first adoption of
lean production concepts, the industry is threatdme global production over capacity and
rising stock levels of unsold vehicles. Thai auttime® manufacturer companies have
attempted to meet the challenges through a sefigblbal mergers and acquisition, hoping
for better economies of scale through platform aaohponent sharing. As Dracker (1946)

refer to “the industry of industries” which is ination on it guest to find the next source of



competitive advantage, that is why build to ordas lheceived so much attention in the last

few days in order to reducing the stock and invenievels.

Building to order, rather than forecast is not avndea (Delbridge and olive, 1991; Hall,
1993). It has been discussed for almost a decameever this research for the first time
seriously questions the viability of the make toefmst and sell from stock approach in the
Thai automotive manufacturers. In Thailand, evemeloat half of all vehicles are sold from
stock, the remainder are sold from build to ordaut the all manufacturers wish zero
percentage for sell from stock, but not. Howevke tost of holding inventory at the most
expensive point in the supply chain (Fisher, 19%fd discounting needed to sell these

vehicles are costing the industry very much.

The shift from forecast-driver to customer driven vehiclepp@y will have wide
ramifications for the whole supply chain. Not omill suppliers have to be more flexible, it
also puts a question make on current global sogsirategies. At the same time as build-to-
order has been discussed on a generic level (Hawdglones, 2001; Holweg and Pil, 2001).
Moreover, the logistics plays a crucial role witlanbuild-to-order system (Bowersox and
Closs, 1996), which is highlighted in the case pBAand C in this research aiming to reduce
the order to delivery cycle time. This paper wiltfis specifically on the logistics aspects of
build-to-order regarding to identify the order telidery cycle time in each of case, and what
cost and environmental implications would resuwdtiradopting a build to order strategy.
Rather than focusing on a single view type of logssoperations in isolation, this research
aim at providing an overview of the main issues anglications of the major logistics
operations in the automotive supply chain. Thio a#iows for comparison of the issues
within the three main logistics operations: inbowperations between first tier suppliers and

assembly plants, vehicle distribution logisticswestn factories and dealers, and the deep and



other transportation logistics operations such bertsea vehicle shipping, and air
transportation operations.

2. Research Methodology

The research approach employs both survey andptiramse studies of inbound, outbound
and other transport such as sea, air transporsar@h within the Thailand. In particular, a
case studies method was felt that it would be nmswiable to provide the in-depth
understanding of the current process and issudsnitiese logistics schemes. Furthermore,
15 semi-structured interviews were conducted wiperations and planning, and logistics
staffs in order to cover ‘softer’ issues and petiogys of the key problem areas in the system,
also, where available secondary data was collectad.the whole, this multi-method
approach allowed for data triangulation (Jick, 19/%08; Burgess, 1984; Mentzner and Flint

1997; Van Maanen, 1979).

In conclusion, in this study, the mix of survey afuflow up case study methods was
adopted. The study includes two separate but coneitary methods: a questionnaire
survey, followed up by semi-structured interviewghiin case study. In detail, three cases
each of inbound and outbound operations have beealyseed. The case comprised of three
inbound collection schemes delivering predominamitp Thai car assembly plants, three
outbound delivery operations from Thai car plamitoithe domestics and international

markets.

3. A comparative viewpoint of theimplications

1. Inbound logistics

The main task of the inbound process is to cothectds from suppliers, to re-assemble these
into delivery loads per time slot for each of thesembly plants, and to deliver these at

minimal cost when they are needed. Cost is detemnmainly by three factors, inventory in



the system, load efficiency, and vehicle mileageboth collection and delivery runs. The
process described in Figure 1 shows a generic iuppbllection scheme based on Thai
suppliers and international deliveries feeding atbhai vehicle manufacturer. The processes
were similar across all cases, with regard to keycgss steps. Small differences in the
operational performance relating to lead-time affidiencies were found, but did not add to

the comparative analysis.

Figure 1: The inbound Logistics Operations processes
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All three cases, company A has type of owner wiaich America 93% Thai 7%, B - Japan
75% Thai 25% (effective since August, 2004), and’ai 100%. These cases cover supplier
collection of only 709 first tier suppliers shownFkig 2 and deliveries into 6 assembly plants,
a third party Logistics company organized collecsidrom a selection of suppliers. There
were delivered into the vehicle manufacturer (VMher through a milkrun direct to the VM
plant, a milkrun through a cross-dock warehouselirect from the supplier to the VM plant.

Collections from suppliers were made between twiegeek and more than daily, depending



on bulk and parts volume. On average, a typical Miuires daily or more collections from
around 54% for passenger cars and 62% for comnherelacles, with the rest of the
suppliers being collected less frequently. Thisbessed on current demand variability,

schedule lead times and schedule reliability.

Figure 2: the structure of Thai Automotive Industry
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There are the main differences between the scheehse to the information flow. Across
the cases, the collection requirements for thestar companies were either transmitted
directly from the VM (and concurrently to the supp), transmitted from the supplier, or
transmitted through the logistics company to thpp$iar. In the first case the information
direct from the VM allowed a rapid response fol@tion, as the within 1-3 hours, in case of
last minute changes to the build schedule. In #®osd case, the collection requires a
fourteen days change interval, and 14-21 daysanast case; as land-based mail is still used

as means of communication for the shipping schedule

Although actual transit times were very similarvbe¢n 24 and 36 h, the more rapid
information flow obviously allows for quicker respge to changes in the VMs material
requirements. In addition, high variety type oftpapackaging and the use of cardboard in
general was seen as adversely affecting load efiigi. To sum up, the two first cases show

short overall lead-times except the last case, kiewebecause of the differences in the
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information processing, have a very different &iedi to react to changes of the vehicle
manufacturer. It is noted that Thai vehicle manufeer is normally only concern the

guantities and type of parts collected, rather thanactual routing of the collection itself.

2. Outbound logistics

The main task of outbound logistics is to delivehicles from Thai car plants into the
dealership or the end customer. There are two noaites; 1) from car plants to distribution
centre (DC), and 2) from DC to dealership/or cugtorfas shown the main processes step in
Figure 3). Outbound logistics combine the justimmetand customer-driven delivery concepts
relating the vehicle stock in car plants where tla@yait an order, upon which they are
delivered to the dealership. Only customer-ordevediicles are cross-docked in these

compound concepts for soonest possible delivetlyeaealership or end customer.

Figure 3: The outbound Logistics Operations processes
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In general, the current information on flow is tihain limitation to more responsive delivery

of vehicles. Although the logistics company receiugformation in advance relating to the



total volume and types of vehicles, exactly whed ahere delivery is required is generally
not known in advance due to the throughput unriialof the assembly plants. This fact
was most strongly criticized by the logistics comiea, and even claim to wait until the cars
have been manufactured and inspected before plarfomdelivery can even begin. The
generally delivery lead-time in Thailand is 2-5 slasnuch of which is used to plan the loads
for more efficient transport. This mainly relatespicking up a ‘backload’ on the run on the
next pick-up point, which has to be arranged irdiraily for each load by ringing the

competitors, and is responsible for most of theglél the process.

3. Other transportation logistics

3.1 sea vehicle transportation operations

Sea transport is Thailand’s major mode of vehi@dagport accounting for 89 percent of the
total international transportation; sea transppgears to have largest contraction among all
other transport modes (NESDB, 2010). However, interesting to mention that a number of
large Thai and vehicle logistics services provideraployed multimodal transport by
connecting road transport to marine and air trarigpatil completely achieve rapid door to

door shipment service with more than 30 percentreakiction (NESDB, 2010)

The sea transportation is fundamentally to vehiakethe same process as outbound logistics.
Sea transport means that transportation lead-tiares long, yet the transit costs are
comparatively lower due to the bulk nature of tfasport. As the actual shipping lead-time
can hardly be changed, this study focuses on tluk-side Operations and the overall
integration in the vehicle logistics views. The kapblem for shipping is again related to the
information flow, but unlike other cases the intgn of sea and road transportation. Due to
the lack of communication and reliable planningmiation the shipping company will only
ship what is available at the port compound, arténoSimply in a FIFO process, which
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makes forward planning for specific vehicles imploles This not only results in uncertain
delivery dates for the customer, but is a coreaedsr the high stock levels in the port
compounds. The other problem related to informatinoertainty at the destination port. In
many cases distribution companies at the receiviragket do not know exactly which

vehicles are arriving by ship, which results intter delays for load planning.

3.2 Railway and Air transportation operations

Railway and air transport of vehicles are hardlgdug Thailand. The volume of transport of
vehicles of almost all modes except road transpamtracted significantly in 2009 compared
in 2008, 3 percent reduction. Rail transport cacted the most with 49 percent reduction
followed by air transport with 15 percent reducti@amd maritime transport with 6 percent

reduction (NESDB, 2010).

It is noted that the railway transport in Thailandjl transportation has a number of
limitations which have not been effectively tacklbg responsible government agencies
including unreliable train timetables, insufficielscomotives and carriages and less-than-
demand services frequency. Moreover, a system wbldetrack railways for major transport

routes is still under construction. Therefore, ralédive modes of transport such as ralil

transport is failed to distribute the vehicles.

4. Necessitiesfor the build to order logistics

Hill (1993) stated that automotive logistics opermas have found a number of barriers
allowing build-to-order logistics to function effiaeely and effectively within an order-to-
delivery cycle of as little as 2-5 days. The resait the inbound logistics case studies, it is
clear that transit lead times from suppliers iniEmal in the first and second cases are short

enough except the last case vehicle company. Tteimgnt build-to—order logistics without



holding excess stocks requires integrated informnasystems, which pass requirements
information as soon as defined by vehicle assemlants. In some cases collection and
delivery frequencies may need to increase to retheempact on stocking costs. To mitigate
the resulting lower trailer utilization. Best praet in packaging standardization can help
increase load utilization, increasing the scopendk-runs can also increase utilization, but

adds to the transport lead-time, as well addingpierity to the cross-docking operation.

The cases studies also demonstrated that werdicagidelays in the outbound logistics
process from final vehicle assembly to deliverythie dealer in most cases. The cause of
delay is the lack of information or operation plangn The vehicle plants need to maximize
economies of scale which is using large transperdan also be addressed by diversifying the
transporter fleet and not only using large transsrbut smaller ones instead. The sea
shipping of vehicle also presents significant aales-to-order logistics. The lead-times for
sea transport will always be long and compareddnriliility due to the size of the ships,
compared to road or air. The emphasis should themui on shortening the dock-side

operation such as pre-delivery inspection to rediieeverall lead times for delivery.

To sum up, the evidence from the cases studieslclbaghlights that build-to-order will
result in increased costs and environmental impactsder to achieve the required service

levels.

5. A strategic framework

Based on the case finding from all three areasutdraotive logistics is shown in Fig 4, the
main generic factor is the provision of stable tnatisparent demand information. Currently,
all logistics companies claim that the planningertainty as a result of the lake of forward
planning information is the main inhibitor to thdfeetiveness and efficiency of their

operation. Fluctuating demand, and uncertaintyeinegal, has also been strongly highlighted



as an inhibitor to supply chain performance in geeeral supply chain management debate
(Forrester, 1958; Davis, 1993; Lee et al.,, 1997 ard Whang, 1998). Moreover, multi-
franchised transportation can mitigate the cost andssion impacts by keeping load
efficiencies high, despite the short lead-timewaly. This requires vehicle manufacturers to
agree to multiple brand transportation on the sagtacle transporter which to date many

manufacturers are resisting.

Figure 4: A strategic framework for logistics

Inbound

o Low variety of confainers
Generic Factor reguirements

Quthound

o Ninagement  zll  logistics
(zupplizr) .
o Information flow of wvehicles * Backloading
(standardization of dats)
s Walti-franchized Transportation logistics
transportation

o Diversify transporter

»  Trznsportation information [
and communication

s+ Ihiegration  with  road
Transport operations

Related to standardization is needed. Similarlgdmponent suppliers, logistics companies
have to deal with bespoke systems and individut fitamats for each vehicle manufacturer,
which results in unnecessary duplication of eff@tandardization is needed, in particular to
support trade-exchanges. Also, standardizatiomlaté was highlighted by the inbound
operators as an obstacle to achieving load effigiemhe another factor is focused on multi-
franchised of transportation brand, which can rategthe cost impacts by keeping load
efficiencies high, even though the lead time delive short. This requires vehicle will agree
to use the multi-brand transportation on the saetecle transporter. However, date of many

manufacturers is still have a problem.
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Also, concerning to the sea transportation opamatit was found that the latter are the least
integrated with road transport operations so f&¥hilst inbound operators communicate
frequently with suppliers, manufacturers and dealdre shipping operation is largely left
outside this inner circle with a low variety of ¢amers. Centralization of assembly plants
and global vehicle sourcing will require responssea transportation followed by road

transportation, in order to avoid costly air tramiggation.

To sum up, strategy needs to consider future regquents and opportunities. In particular,
current outsourcing developments in the automoseetor opens up new possibilities not
only for suppliers, but also for logistics servig®viders; these include the management of
entire logistics and supplier views. However, siges frame which is proposed could
benefit through lower costs and new market oppdras in particular for the Thai

automotive vehicle manufacturers.

6. Conclusion

Delivering cycle timeand build to order have a strong impact on theraative supply chain,

and logistics operations. The impacts could begaiéd through operational improvement
(e.g. through provision of better planning inforroay, As highlighted in the case of case
company A, logistics is a critical function in teepply chain, yet in its current form has to be
classified as be short delivery cycle time, andrdnibitor of build-to-order vehicle supply.

Moreover, the integration of inbound, outbound argort shipping planning and operations
could hold large benefits. Also, strategic impesediderived from build-to-order supports the
integration of the whole logistics supply chain;can be applied to automotive vehicle

manufacturers.
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