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Abstract

Changes in economics and trading environments around the world nowadays have a
significant impact on Thailand’s production and trade of agriculture commodities.
For example, changes in supply chain management patterns of agricultural products, and
changes in patterns of domestic consumer behaviors that prefer nutritious food and food
safety, advances in information technology and communication, convenient transportation,
climate change and natural disasters, including Thailand’s preparation for ASEAN Economic
Community (AEC) within 2015. Furthermore, logistics in agricultural sector still lacks efficiency,
thereby, resulting in higher operational costs than other production sectors. As a result,
Thailand is losing its competitive advantage compared with other countries. It is necessary for
Thai agricultural sector to call for a new paradigm shift for development according to the
changes highlighted above.

The cabinet resolution on February 27th, 2009 agreed with the strategic plan for
Thailand's first national logistics development year 2007-2011 (B.E. 2550-2554). The strategic
plan consisted of 5 strategies as follows: 1) development of logistics system efficiency in the
production sector 2) increase of transportation and logistics system efficiency 3) business logistics
improvement 4) enhancement of trade facilitation, and 5) human resource development and
strategy driving mechanisms. Ministry of Agriculture and Cooperatives was responsible for
being the key host of the first strategic agenda on development of logistics system efficiency
in the production sector. This strategy aimed to enhance the competency of the logistics
management throughout the supply chain as well as to leverage the competency of domestic
agricultural products. Its goals were to reduce the agricultural logistics management cost and
to reduce the loss of perished goods from improper maintenance and transportation systems.
Furthermore, Ministry of Agriculture and Cooperatives was also assigned as a co-host for the
forth strategic agenda on enhancement of trade facilitation. It helped facilitate imports,
exports, and logistics by issuing the Import and export license. The trade facilitation
enhancement could also be done by implementing the National Single Window system,
which integrates the information about imports, exports, and logistics among domestic

and international organizations.
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Furthermore, the cabinet resolution on May 4th, 2009 appointed National Products
and Services Transportation Development Board (NPSTDB) to be the driving mechanisms for
overall Thailand’s logistics system development. On July 30the, 2010, NPSTDB appointed the
sub-committee for agricultural logistics system development. Permanent secretary of the
Ministry of Agriculture and Cooperatives was formally appointed head of the committee. The
secretary general of the Office of Agricultural Economics was appointed committee and
secretary. The key roles of the sub-committee were to establish the database to
understand current base of agricultural logistics cost, to develop the Logistics
Performance Index of important agricultural products, and to link the LPI to the tasks of
those supporting organizations, leading to agricultural logistics performance improvement.

As mentioned above, Ministry of Agriculture and Cooperatives had an economic
infrastructure adjustment policy for the agricultural sector, by considering the production of
agricultural products throughout the whole supply chain process from upstream to
downstream. This policy aimed at developing the acceptable quality agricultural products
among their customers, increasing competitiveness of local production and marketing sectors,
and focusing on agricultural organizations’ logistics development action plans that matched
with the strategic plan for Thailand's first national logistics development year 2007-2011
(B.E. 2550-2554). It was considered that one important factor for the agricultural organization
development was the capability to analyze and evaluate the logistics competitiveness, in
order to compare with both national and international standards and indicators of similar
organizations. These organizations could understand their weaknesses and strengths, and use
this information to improve their efficiency and competitiveness. This was because logistics
management covered several activities in the production sector and agricultural businesses in
terms of time cost management and response to customer satisfaction.

In fact, current logistics system management in Thailand is about creating the
information of Logistics Performance Index at the national level, where as there is no
clear process for the Logistics Performance Index in the agricultural sector. As a result,
there is no strict monitoring and evaluation of the performance. It is unknown whether the
policy and strategies are achieved. Therefore, it is necessary to establish the logistics
performance index in the agricultural sector in order to efficiently integrate it with other
sectors.

Office of Agricultural Economics has the mission from the Thai Ministry of
Agriculture and cooperatives with  Thammasat University. It decided to develop the
project for establishing a logistics performance database and logistics performance index in
the agricultural sector, and improving the supply chain and logistics networks for 3 categories
in 6 agricultural products as Food plants and agricultural products: pineapple, Energy plants:
oil palm and sugar cane, and Perishable agricultural commodities: vegetables such as chili

and fruits such as mango and pomelo.



The operation objectives are (1) To establish the database to evaluate the Logistics
Performance Index (LPI) that are appropriate for agricultural products (2) To recommend
appropriate and efficient logistics and supply chain management for target agricultural
products (3) To disseminate Logistics Performance Index to the agricultural establishment to
analyze and evaluate their own Logistics Performance Index in order to develop themselves
to national and international standards and (4) To develop the Logistics Performance Index
according to activities in each supply chain for producing agricultural commodities and
related agricultural businesses. The index consists of cost, time, and reliability dimensions.

The criteria for selecting the members in the supply chain system of the target
agricultural sector were members in the main cultivated areas in Thailand. The consultants
applied the 80/20 rule, or known as Pareto’s Principle. Since this study focused on
collecting specific information, the most cultivated areas for each product was selected in
order to represent the products. Besides, from the study objective to explore the whole
agricultural products supply chain system, it was necessary to collect the data from
agriculturists to their customers, who were collectors, co-operatives, or factories etc. in order
to receive the same supply chain system. It was found that a simple random sampling, with
Taro Yamane's formula was unable to be applied in this case. This was because in simple
random sampling, each member of a population has an equal chance of being included in
the sample. It was unable to determine the most cultivated areas, depending on the results
of the random sampling method. Therefore, there were chances to get the samples that
represented different provinces, different areas, and establishment in different supply chains.
As a result, it was difficult to analyze the efficiency of the whole supply chain from these
different samples. On the other hand, using Pareto’s Rule (80/20), which was a
purposive sampling method, would be more appropriate according to the objectives of the
research. In purposive sampling method, the researchers can use their knowledge, expertise,
and experience in that specific area to judge or determine the most cultivated areas, and be
able to explore and analyze the information from the whole supply chain system since
related people and local agriculturists were asked for this information.

The evaluation tools for the Logistics Performance Index consisted of 9 logistics
activities; namely, Customer Service and Support, Purchasing and Procurement, Logistics
Communication and Order Processing, Transportation, Facilities Site Selection, Warehousing
and Storage, Demand Forecasting and Planning, Inventory Management, Materials Handling
and Packaging, and Reverse Logistics. Three dimensions were evaluated as follows: (1) Cost
Management Index:. This index was important for productivity because it could indicate
several types of costs. It could be guidelines to adjust or control marginal costs for the
business. However, that cost reduction should not affect the product quality (2) Lead Time
Index: The time period for transferring of goods excluded the time period that goods were
under manufacturing process. The time period for transferring of information started from

receiving information and ended when transferring that information to customers or other



departments and (3) Reliability Index: The index could be classified into 2 groups as on-time

delivery and in-full delivery indices. However, the measurement units of both groups were

different. One was about time and the other was about amount. Their results would be ratio.

Also, the reliability index was represented in the ratio pattern. (Table 1)

Table 1 : Logistics Performance Index (LPI)

Logistics Activities

Cost Index
(unit: percentage)

Time Index

(unit: percentage)

Reliability Index
(unit: percentage)

. Customer Service and

Support

Ratio of Customer Service

Cost per Sale

Average Order Cycle Time

Delivered In-Full, On-Time:
DIFOT

. Purchasing and

Procurement

Ratio of Procurement Cost

per Sale

Average Procurement

Cycle Time

Supplier In-Full,On-Time
Rate

. Logistics
Communication and

Order Processing

Ratio of Information

Processing Cost per Sale

Average Order Processing

Cycle Time

Order Accuracy Rate

. Transportation

Ratio of Transportation Cost

per Sale

Average Delivery Cycle
Time

Transport Delivered In-Full,
On-Time: T-DIFOT

. Facilities Site
Selection,
Warehousing and

Storage

Ratio of Warehousing Cost

per Sale

Average Inventory Cycle
Time

Inventory Accuracy

. Demand Forecasting

and Planning

Ratio of Forecasting Cost per

Sale

Average Forecast Period

Forecast Accuracy Rate

. Inventory
Management

Ratio of Inventory Carrying
Cost per Sale

Average Inventory Day

Inventory Out of Stock Rate

. Material Handling and
Packing

Ratio of Value Damaged per

Sale

Average Material Handling

and Packaging

Damage Rate

. Reverse Logistics

Ratio of Returned Goods

Value per Sale

Average Cycle Time for

Customer Return

Rate of Return Goods

The analysis issues are as follows

(3) Thailand is the pioneer in ASEAN about agricultural logistics performance index.

While other countries still in the framework developing state such as Vietnam, Indonesia

and Malaysia will start to evaluate logistics performance index in 2013.

(4) The logistics composite index for 6 agricultural products in 9 logistics activities, 3

performance dimensions, 27 performance indexes show that the overall score is in the

moderate level. Oil palm, pineapple, cane and pomelo have the overall score in the

moderate level while chilli and mango have the overall score in the worse level. (Figure 1)




Figure 1 : Logistics Composite Index for 6 agricultural products
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The 6 agricultural products have 4 problem issues as (1) high transportation cost (2) high
inventory carrying cost (3) high warehousing cost and (4) low transportation DIFOT. Thus, the
improvement of these problems are (1) reduce transportation cost by applying backhauling
management (2) reduce transportation cost by applying multimodal transportation
(3) reduce transportation cost by using Hub & Spoke in the distribution network (4) reduce
inventory carrying cost and warehousing cost by using proper packaging to reduce lost and
damage (5) reduce transportation cost and increase transportation DIFOT by applying locked
and free queuing when transport products into the factory (6) reduce transportation cost by
using effectiveness transportation modes for transporting products and (7) reduce
transportation cost by collaborating product volume. Moreover, the sustainable agricultural
logistics can be developed by creating a cluster and assigning agriculturists to be a focal
firm in this supply chain. So the agriculturists can manage and control the cost time and
reliability efficiently, the competitive advantage and collaboration between agriculturists
collectors and factories will lead to cluster and value chain creation in agricultural supply

chain.



