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ABSTRACT

The objectives of this study were to construct supply chain management models
by means of the Bayesian Belief Networks (BBNs) according to supply chain
operations reference model (SCOR Model), to construct and assess Good Agricultural
Practice (GAP) vegetable management indicators, and to develop and co-construct of
innovative practices of supply chain management of GAP vegetables through
participatory approach of soft system method (SSM). The samples of this study were
randomized by means of stratified random sampling from districts, sub-districts to
communities, according to database of the Office of Agricultural Research and
Development Region 1 (OARD 1). Data were collected in the form of interviews with
questionnaires and focus groups from farmers who produced vegetables under GAP
standard to distribute outputs in each marketing channel of 5 GAP vegetable groups,
I.e., 83 farmers distributed basil and sweet basil group, bell-pepper group, and purple

eggplant group in RP and company markets, 42 farmers distributed other GAP



vegetable group (long and small eggplants, bitter gourd, parsley, cowpea, cabbage, and
cauliflower) in supermarket and local food safety markets, and 41 farmers distributed
chilli group in local markets, while focus group discussions were attended among 58
farmers, 13 middlemen, 12 exporters, and 5 government officers who were related to

management in these GAP vegetable groups.

The result of supply chain management was analyzed through SCOR Model
which is the standard process for management, comprising 5 processes. i.e., plan,
production, source, delivery, and return. The findings showed that farmers who were
members in Royal Project (RP) development centers or companies and farmers who
were non-members were different in GAP vegetable production. It was found that
farmers who were members were closely supervised by supporting officers and derived
inputs from RP or companies where famers had a commitment according to contract,
while farmers who were non-members independently produced the outputs. This can be
vulnerable to chemical residue in the GAP vegetables and lack of close supervision.
Nevertheless, farmers who were members or non-members both wanted to produce
more vegetables under GAP standard because of a high market demand for GAP
vegetables. Regarding output distribution, outputs from members were purchased at the
certain markets with guaranteed prices, while the outputs from non-members were sold
in any markets with market prices. GAP and non-GAP vegetables were sold together in
markets with similar prices. Under food safety control procedures, these GAP
vegetables distributed in each marketing channel can be traced for production back to
the field with the Radio Frequency Identification (RFID) system in RP and company
markets and barcode system in supermarkets or checking the chemical residue on

shelves.

The result related to construction and assessment of GAP vegetable management
indicators was analyzed by factor analysis, leading to key management indicators.
Findings showed that the management of each GAP vegetable group was composed of
two important components which should be emphasized. The two important
components consisted of farm-to-market delivery factor and assembly-to-market

delivery factor in basil and sweet basil group, attitude and access to inputs factor and

h



farm-to-assembly delivery factor in bell-pepper group, quality factor and attitude factor
in purple eggplant group, delivery factor and GAP Knowledge factor in other GAP
vegetable group, and access to inputs and markets factor and attitude and production
types factor in chilli group. It could be concluded that mode of production factor and

delivery and GAP knowledge factor were important in all GAP vegetable groups.

Finally, the supply chain management models were created to evaluate the
management efficiency of GAP vegetable supply chain by means of BBNs. It was
found that management efficiency of all GAP vegetable groups was at a medium level
with the highest probability of occurrence and management efficiency in each
marketing channel was also at a medium level with the highest probability of
occurrence. Considering management in each marketing channel should focus on both
positive and negative factor loading values of component factors due to an effect on

management.

According to the management efficiency model, some SCOR variables with the
positive factor loading values in component factors contributed to the effective
management. It could be concluded that outputs distributed in RP and company
markets, supermarket and local food safety markets, and local markets should be
maintained by rotational planting with a mixed plan or without contract and outputs
were delivered by truck from farms to the markets where having GAP certification was
important to sell outputs in the markets. Additionally, input supply was provided by
cooperating among government and private sectors to produce outputs distributed in RP
and company and local markets and outputs were delivered by truck from farms to
assembly sources and assembly sources to RP and company markets. Moreover, farmers
who produced other GAP vegetable group to supermarket and local food safety markets
had knowledge levels in a very high level. However, some SCOR variables with the
negative factor loading values in component factors should be improved by proposing
new management practices leading to the better management efficiency. It was found
that outputs distributed in RP and company markets could be improved by rotational
planting with a mixed plan, input supply recommended by cooperating with RP or
companies and educational institutes, and making output correspondence with GAP



standard at a high level. In supermarket and local food safety markets, trucks should be
used to deliver outputs from farms to assembly sources and in local markets, RP or
companies cooperating with educational institutes to recommend input supply should be

done.

Keywords: Good Agricultural Practice (GAP), management efficiency, supply chain
operations reference model (SCOR Model), Bayesian Belief Networks
(BBNs)



