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Abstract

The objective of this research was to compare the logistic systems for growing hydroponically
cultivated salad vegetables and organically produced salad vegetables. The purpose was to provide
appropriate guidelines for these activities in Nakhon Sawan province. This research program was
divided into 3 phases. The first phase was to study and compare the logistic systems for hydroponic
production of salad vegetables and organic production methods for salad vegetables. The second
phase was, based on the data gathered, to propose guidelines for these two different logistics
systems for farmers and other interested parties who need, or are interested in, safe vegetable
growing methods. The final phase was the evaluation of the proposed logistic systems.

The research methodology used was a survey to collect data from the two groups of
producers. The surveying process comprised 1) in-depth interviews to collect data on the logistic
systems for the two growing methods, conducted with 4 owners and 4 employees of hydroponics
grower group as well as 3 owners and 3 employees of organic grower group and 2) interviews with
retail outlet proprietors and customers, health food restaurant operators and other consumers. For
this second group, 400 participants were sampled, which was well in accordance with the random
sample size suggested by Taro Yamane at a confidence level of 95%. Data on buying habits and
reasons for purchasing, together with comments on the food safety of the product were elicited.
The reasons given for purchasing the product the importance of salad vegetable quality and
cleanliness rather than freshness and for health reasons. It seems that hydroponically grown produce
was preferred for these reasons. The average acceptable price was 43 baht / kg. The demand of
regular customers was that the salad vegetables be fresh, crisp, and of good color. The use of
chemical fertilizers was not an issue, but not using pesticides was a requirement.

Phase 1: the results of the study showed that the hydroponics entrepreneurs were more
businesslike than the organic salad vegetables entrepreneurs. The hydroponics entrepreneurs
produced the salad vegetables for commercial reasons, and showed greater regard to production
management, calculation of cost of goods, and were concerned with constant improvement of their
production processes and products. The attitude and behavior of organic entrepreneurs were more
aligned with the sufficiency economy philosophy with produce grown for self-consumption and
distribution to or sharing with, friends. While some product was sold commercially, many organic
entrepreneurs had not calculated production cost and their sales price was not set according to
profit margins but more according to their own feelings. This made it difficult to calculate the actual
cost of production and therefore profitability.

Other findings were that, given that salad vegetables have a limited shelf-life, the supply
chain aspect of the logistics systems is short. There was no variety in overall consumer behavior or
in consumer group characteristics. Simply, if consumers didn't buy the product within the short ‘shelf
life’ period, producers and retail outlets would have left over stock that quickly became unsaleable.
This was a significant product planning problem to balance output with the needs of customers.
However, the 4 owners of grower group were small producers with only a small amount of product

on offer. This meant that they usually had no product remainder. Also, there was no cooperative
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grouping of products to have sufficient to sell in large markets, hospitals, restaurants, hotels and
shopping malls. Therefore, each small producer lacked bargaining power for either the sale and
pricing of their products or any leverage on pricing of their purchases of raw material inputs to their
production process. Further, these small producers, as a group, exerted no pricing control and
undercut each other's product prices.

A recommendation here would be that the hydroponic production system utilize new
technology and equipment which would result in better quality control and production volumes in
each season which could reduce the rate of loss of produce and also enhance yield. Such production
control is not available to organic salad vegetable growers. Another significant aspect of the logistics
and supply chain of salad vegetables is that the growth cycle, from seed to harvest, of hydroponic
salad vegetables is much shorter than that for organic salad vegetables. Organic salad vegetable
crops require time-consuming soil preparation procedures of between 14-20 days. This was an
important step to the survival rate and quality of salad vegetables. Nonetheless, the total production
cost of growing hydroponic salad vegetables was higher than growing organic salad vegetables, with
the cost of purchasing necessary raw materials to use in hydroponic vegetables production being
much higher than for organic cultivation. In fact, inputs such as fertilizer, being chemicals in the case
of hydroponic cultivate, were mostly self-produced for free on-site by organic growers. As a result,
the total cost of organic crop cultivation was lower than for hydroponic crop production. Labor costs
were the highest cost contributors being approximately 50%-70% percent of the total cost, with raw
materials used in hydroponic production and logistics being approximately 22%-48% and 8%-26%
for organic production. Operators with high production capacity would have low per unit costs due
to economies of scale. In the summer season, production would be lower than in either the rainy
season or winter season. The loss rate for hydroponic salad vegetables was higher in summer due
mainly to the temperature of the nutrient water in the hydroponic process was higher than the
survival temperature of salad vegetables. Cancelling production during the summer is appropriate,
therefore. adding value to salad vegetables would help increase revenue for entrepreneurs. It also
was the use of poor-quality salad vegetables to benefit as well. Growing hydroponic and organic
salad vegetables had nitrate values that were lower than the standard. There were no chemical
pesticide residues in salad vegetables. In addition, consumers of organic salad vegetables had access
to a wider variety of consumers than hydroponic salad growing. Due to organic salad growing,
government sectors came to help promote and publicize the products. However, hydroponics was
only a self-made social media channel and relying only on word of mouth. There was no government
to help promote. This was because of the belief that hydroponic vegetables were a vegetable that
had toxic residues in salad vegetables, not safe for consumers.

Phase 2: The results of the proposed logistics system for hydroponic and organic salad
growing methods for farmers, general interested people, and those who want to promote safe
vegetable growing were as follows: 1) Guidelines for promoting hydroponic entrepreneurs. There
should be promotion for hydroponics entrepreneurs to use technology to help in production, and
increase production capacity more. There should be a solution to the water quality problems used

in production. This would help reduce the loss of salad vegetables. There should be a plan to



(8)

purchase raw materials used in production or produce fertilizer themselves to reduce the cost of
purchasing products. Also, there should have a shipping plan and shipping path to consumers or
requiring consumers to buy products by themselves in order to reduce the cost of transportation of
goods to consumers. There should be publicity promotion for consumers to understand the quality
of hydroponic salad vegetable that was dangerous. There was no chemical residue. Consumers could
access products at all levels, product differentiation, to add value to the product, create business
alliances, to create bargaining power for products and develop into the industry, as well as increasing
the proportion of regular customers, in order to be able to plan the production to meet the quantity
of the consumers correctly. 2) Guidelines for promoting organic entrepreneurs. There should focus
on promoting the production of quality salad vegetables and reducing the loss of salad vegetables
by providing knowledge about nutrients that are necessary for the growth of salad vegetables to suit
the characteristics of their own cultivated areas, including prevention of plant and insect diseases.
Growing organic salad vegetables was a form of cultivation mixed with other vegetables. It was one
of the reasons that the output was small. There should have technology to help in production,
which can control the quality production volume and reduce the rate of loss of salad vegetables in
the summer, and increase production capacity more. According to the trend of the health needs of
the people and the government's policy on promoting safe vegetables. There should be a group of
products gathering into large purchasing places such as hospitals, restaurants, hotels, Talad Thai
market, and department stores, etc. This would help to build bargaining power for products and
develop into the industry, as well as increasing the proportion of regular customers in order to be
able to plan the production for the right amount of consumer needs. Encourage entrepreneurs to
grow organic salad vegetables had business ideas and more logistics management systems in order
to develop an efficient management system, reduce production costs, create value for the product.
Also, it was able to calculate production costs, real income and expenses. To manage the business
efficiently, to enable operators to control quality production volume, and can reduce the rate of
loss of salad vegetables.

Phase 3: The results of the evaluation of the logistics system efficiency of hydroponic and
organic salad growing methods were as follows: 1) The logistics system of hydroponic salad growing
method and organic after improvement could reduce the cost of shipping due to shorten the
delivery cycle, and had a clear transportation route. This would result in reduced logistics costs. The
overall cost of growing salad vegetables was also reduced. The cost of transportation was the most
cost of logistics which accounts for about 50 percent of the total logistics cost. Planning the
production period of organic vegetables required 14-30 days to prepare the soil, helping to make
quality salad vegetables grow well, reduce the rate of loss of salad vegetables by about 10 percent
of all grown vegetables. Having a good production and logistics system could help to reduce
production costs, operating time, and create value for the product. Even if the weather and
environment changed, the production costs and expenditures of a truly organic salad production
was very difficult to calculate. Due to the cultivation of organic vegetables was based on the
philosophy of sufficiency economy which was grown safely planted for eating, sharing, when

vegetables left over from eating in the family, sold to the market. Therefore, it could not calculate
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how much salad greens you had stored and eat? How much to share with others? Which the income
from organic salad vegetables was not just the income that was made from selling salad vegetables.
But caused by the organic salad vegetables help create a good ecosystem for the environment,
create mental value for consumers and entrepreneurs, which was a value that cannot be evaluated
as cost or price. 2) Nitrate content was lower than the standard and did not detecting pesticide
residues. This was because entrepreneurs grow hydroponic and organic salad vegetables based on
business operations by focusing on the health of consumers. 3) Increasing the volume of consumer
groups must have public relations for consumers to understand the quality. Safety of salad
vegetables helping to reach a wider variety of consumers and the integration of public and private
entrepreneurs could create credibility for products and production volume uncertainty including the
integration of entrepreneurs, able to create bargaining power for buying raw materials and selling

products and developing into the industrial sector.



