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Abstract

Napier Pakchong-1 can be grown as an energy
crop and a forage crop. It gives high crop yields, is high
in protein and can be used to produce methane gas. The
Thai government has policies for supporting the cultivation
of crops for energy production and for animal food. This
paper presents a study of the Napier Pakchong-1 supply
chain in Thailand from farm to fork. The purposes of this
research was to study the supply chain management of
Napier Pakchong-1, and to discuss and analyze linkages
among supply chain stages which will lead to agricultural
policy recommendations. The sampling group from
northeastern Thailand comprised of 20 farmers, 3 collectors,

RDG6020008

3 cooperatives/animal farms and a biogas power plant.
The Participatory Action Research (PAR) format was used
for the research. Members in the supply chain were
involved in sharing data, problems and ideas for
improvement to meet the needs of the whole supply chain.
The research discovered that the competitive capability
of the supply chain can be improved by a large number
of actions all targeted at building strong networks in any
form of farmers union, cooperative or contract farming.
These networks can be built through the implementation
of planning and information sharing in every process in
the supply chain, the application of information technology,
the proactive integrated management between supply
and demand sides and the participation of government
agencies and local authorities in coordinating, educating
and supervising supply chain members. These actions are
driving forces for increasing the competitive capability of
Napier Pakchong-1 production in Thailand.

Keywords: Napier Pakchong-1, Supply chain, Northeastern

region, Agricultural policy
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Abstract. Supply chain management has become a highly relevant topic for both researchers and practitioners. The
emergent field of agricultural supply chain management has been rapidly evolving. However, the application of
agricultural supply chain management for energy crop and animal feed in Thailand has seen less investigation.
Hence, Napier Pakchong-1 supply chain management has been studied in this paper to evaluate current situation
and direction of related industries. Representative samples were selected based on the Pareto principle aiming at top
20 ranking planters who share 80 percent of total production in the Northeast. An analysis was done using Value
Chain and Supply Chain Operation Reference (SCOR) model to see the relationships between planters and animal
farmers as well as between planters and power plants. The results from this research study can be further developed
into guidelines for the management of supply chain towards improved competitive capability.
Keywords: Supply chain, Napier Pakchong-1, Super Napier, Northeast Thailand

1. INTRODUCTION

Agricultural sector plays an important role in creating
income and building food security in Thailand. Still, major
problems facing this country are small scale production,
lack of labor, unspecialized labor, trade embargo, water
shortage, flooding, climate change and environmental
degradation, for example.

From the hope to strengthening production, agriculture
and farmers emerges government policies in centralizing

RDG6020008

farmers, reducing production cost, restructuring production
of agricultural goods, implementing land use zoning and
pushing forward farming in accordance with the area,
inputs, manufacturing and market demand, for example.
The study of supply chain from farm to fork will bring
about the understanding of activities, role of each player in
the chain and connections among stages in the chain
through information, product and fund. The research in this
area can support the country in way of making problems
clearer for further improvement and solutions development.
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However, the application of agricultural supply chain
management for energy crop and animal feed in Thailand
has seen less investigation.

1.1 Napier Grass — An Energy Crop and Animal
Feed

Napier grass (Pennisetum Purpureum) is an imported
plant from tropical Africa with thick and wide leaves
presenting resemblance to sugarcane (Kiyothong, 2012).
Recently, Napier Pakchong-1 becomes one of the popular
types in Thailand. It has high crop yield (40-100 tons per

rai* per year) and nutritional value which can be used to
feed ruminants such as cattle, buffalo, goat and sheep. Due
to higher methane gas production rate than other types of
grass, Napier Pakchong-1 has received considerable
attention as an energy crop. Once planted, it can be
harvested 5-8 times a year for 6-7 years. In producing 1
MW of biogas (24-hour electricity production for 30 days),
800-1,000 rai* of planting area is required.
*1 rai = 1,600 m*

Napier Pakchong-1 grass can be widely use as shown
in figure 1.

Aged 45 days

Animal Feed

Aged 60 days

Biogas Plant

Aged > 90 days

Biomass Power
Plant

Upgrading and
Compressing

Biogas Plant

Heat

Electricity and

I
o % Electricity and

Stream and Heat

Figure 1: The use of Napier Pakchong-1.

1.2 Supply Chain Management

Supply chain is characterized by several activities
involved in different functions (e.g. purchasing and
procurement, logistics, inventory, production) and
organizations over certain time horizons (Arshinder et al.,
2008). In order to maximize the overall value generated for
customers, supply chain management (SCM) is required to
efficiently integrate all players in the chain in the most
cost-effective way.

Supply chain operation reference (SCOR) model is a
process reference model used as a standard diagnostic tool
in managing a supply chain. This flexible framework can
be used to address, improve and communicate decisions
between a company and its suppliers or its customers. The
model has four levels representing the path to supply chain

RDG6020008

improvement. Its structure focuses on four key processes
including plan, source, make and deliver.

Value chain developed by Michael Porter (1985)
describes set of activities in the process of converting
inputs to outputs that an organization carries out to create
and build value for its customers at every step. Activities
can be categorized into primary activities and support
activities. Primary activities involve inbound logistics,
operations, outbound logistics, marketing and sales and
service. While, support activities comprise of firm
infrastructure, human resource management, technological
development and procurement. An analysis of value chain
can reveal the organization competitive advantage.

Several studies about logistics and supply chain
management of agricultural products in Thailand for the
past ten years have mainly been focused on rice and rubber
(Athipanyakul, 2013, Banomyong, 2013, Sopadang et al.
2008, Thailand Development Research Institute, 2010).
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Hence, Napier Pakchong-1 supply chain management was
studied in this paper to evaluate current situation and
direction of related industries.

2. METHODOLOGY

This research studied the supply chain of Napier grass
in the Northeast which comprises of production sources,
produce distribution channels and the processing of
produce into energy or animal feeds. The supply chain
involves 3 activity flows; product flow, financial flow and
information flow.

Data collection contained both primary data and
secondary data. Primary data was obtained from field study
through mixed research methodology by using both
qualitative and quantitative methods. An observation,
checklists and an interview were used as tools in answering
both closed-ended and open-ended questions starting from
farms and continued through to end customers. Secondary
data was collected from document review.

Population included Napier grass producers,
middleman, cooperative/animal farms and Biogas power
plant in the Northeast of Thailand. Whereas, representative
samples were selected based on the Pareto principle aiming
at top 20 ranking planters who share 80 percent of total
production in the Northeast In addition to that,
representative samples also included three middlemen,
three cooperative/animal farms and a biogas power plant.

Subsequently, a descriptive analysis was done using
Value Chain and Supply Chain Operation Reference
(SCOR) model to see the relationships between grass
producers and animal farmers as well as between grass
producers and power plants.

3. RESULTS

During rainy season (May — August), there are surplus
in the market resulting from overproduction and cheap
product price. In addition, high production cost brings
problems to grass producers. During dry season or feed
scarcity, earning not enough income caused by low sales
also brings problems to grass producers. Therefore, it is
necessary to distribute produce into markets in the right
time and to match with customer needs every year.

The supply chain of Napier grass in Northeast
Thailand revealed the relationships linking activities among
related players from producers until customers as shown in
figure 2.
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Figure 2: Napier Pakchong-1 supply chain in northeast
Thailand.

It can be seen that the distribution of Napier grass and
products (chopped grass and grass silage) to customers
passing through grass collectors both locally and regionally.
Grass producer activities involved grass plot management
(e.g. planting material selection, planting operation and
grass plot management), processing and packaging of
chopped grass and grass silage, grass silage warehousing,
product distribution, and product delivery and carrier
expenses. Grass collector activities included purchasing of
chopped grass and grass silage, chopped grass and grass
silage warehousing, and product delivery. Animal farm
activities contained purchasing of chopped grass and grass
silage and product warehousing. Power plant activities
comprised of chopped grass purchasing, product delivery
and product warehousing. Additionally, working processes,
operation characteristics, organization management and
supply chain factors can be summarized into SCOR models
level 1 and level 2. Figure 3 —4 mentioned plan, source and
make, deliver and return activities between grass producers
and animal farms. SCOR level 1 analyzed ongoing business
competition. SCOR level 2 covered the layout of
appropriate operating processes in which the work scope
spanning domestically and between stages in the supply
chain.
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SCOR Level 1

Napier Grass
Producers
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Animal Farms

* Communicate * Planting e Land * Pickup * Returnable
with animal material preparation ¢ 6wheeler truck
farms and grass * Fertilizer e Planting * 10-wheder truck
collectors one e Water operation e Trailer
day before e Agricultural Aftercare e Labor
ddivery equipments * Harvesting

* Oneweek * Agricultural Packing
ddivery cycle machinery - dump into bulk

* Short-term e Plastic sacks container on a trailer
decison making | |4 ga1¢ or - pack into sacks,

Microorganism vacuum and transfer
e Vacuum into truck
machine

Similar to figure 3, major differences in SCOR level 1
between grass producers and power plant were in the plan
activity plus no production of grass silage. Grass producers

Figure 3: SCOR model level 1 Napier grass producers — animal farms.

normally do contract farming with power plant. If not,

SCOR Level 2

Napier Grass
Producers

Plan

P1: Grass collectars and animal fams do a weekly planning on purchasing,
purchase cycle and purchasing amount
P2: Grass producers do daily planning on production quantity and labar hiring

Source
SI: Grass producers source for
inputs
S2: Grass cdlectors source for

chopped fresh napier grass and
napier grass silage

Ddiver
Make
. D1: Grass producers deliver
M1: Grass producers produce 2
chopped fresh napier grass and °“°¥’P°" ﬁ!m. Hopuergasy ing
napier grass silage using both ‘ napier grass silage to amnml'faxms
MTS and MTO policies | by using pickup, truck or trailer

D2: Grass callectors deliver
chopped fresh napier grass and
napier grass silage to animal farms
using pick up, truck or trailer

M2:Grass collectars and animal
farms initiate production orders
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R1: Animal farms can retum sacks of spail napier grass at upcoming delivery

Return

Figure 4: SCOR model level 2 Napier grass producers — animal farms.

B3-10

grass producers will contact power plant when their
overgrown grass reach the age that is inappropriate for
animal feed production. Products are unreturnable.

Animal Farms
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Comparable to figure 4, major differences in SCOR
level 2 between grass producers and power plant were the
production of chopped grass. Power plant is responsible for
members supply, production order, yearly planning on
purchase order, purchase cycle and purchasing amount, and

daily planning on producing amount and labor hiring.

Furthermore, value chain as shown in figure 5
specified primary and supporting activities that added value
to products in the last stage to increase profit or create
competitive advantages.

@»
_0
b=
> | Human Resource Management - Famers union p P developm ent
Rl
‘é — Production and business ent training
+ | Technology Development - Production process developm eat
8_ — Product development towards higher variety and longer shelf life
(=
5 Procurement — Local sourcing
—Use of d and prod
Inbound Operations Outbound Marketing and
Logistics isti Sales
E- = gk_ - o Planning onplanting | LLOZISHiCS
= ?“‘i'l{‘f‘ F‘:d““"_‘“ for operation and soil ®  Communication ®  Clearly identified
.E Erdiliocs scletiod quality improvement channels with owners ot grovpa'ad
54 ®  Setting guidelines for | ¢ production planning of animal farms or building a network
< installation of water e o tking power plants o
supply systan suchas production | ®  Ability to deliver right | ®  Clearly identificd
?_“' ®  Sating guidelines for amount, producing in- productsto right place pricing methods
- quality selection and houseoutsource or at right time o  Abili
g control of planting labor hiring o Suebleiode of gl L
= materials . S:.tting standard for transport and vehicle evaluate customer
-9 animal feed usage that match the satisfaction
production transport volume

Figure 5: Napier Pakchong-1 value chain.

4. DISCUSSION AND CONCLUSION

The area is geographically located in the right place.
Government policy supporting cow milk production
benefits the chain players in creating more customers. In
addition, running the supply chain proficiently aids the
creation of local jobs. Also, contract farming helps
guaranteeing grass producers an income.

It is also important to note that there is a lack of
efficient logistics management system, production planning,
marketing planning, demand forecasting and agricultural
information linkage in the supply chain.

This paper evaluated current situation and direction of
related players in the chain. Value chain and SCOR model
were used as tools in the analysis. The results from this
research study can be further developed into guidelines for
the management of supply chain towards improved
competitive capability
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