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Abstract 
 
The farm planning support system FAPS-DB has been developed to simulate farm 

management on the Internet (Nanseki et al., 2007). This system consists of four main 
components: the FAPS-DB integrated agro-technology system database, FSDB, a vegetable 
and fruit market information database, NAPASS, a farming index making system, FMIGS, and 
a farming technology system evaluation and planning system, FAPS. In this system, a farming 
index is interactively made on the Internet, and can be displayed by graph and table. Moreover, 
the farming index data can be exported to two other systems: FSDBout and FAPS, which can 
use the data for various farming plan making matched to a user's purpose. The former system 
makes an introductory farming plan. The latter system makes an advanced farming plan that 
considers farming risk.  
At present, 125 items grown in Iwate prefecture have been entered into the database as 

standardized agro-technology system data, and the data is accessible from the system. Since 
opening to the general public on the Internet, the system has been accessed many times. Usage 
statistics of the system show over 1000 page hits a day. 
A survey was conducted using a questionnaire designed to obtain an evaluation by end users 

such as farmers and leaders in the field of agriculture. The results made the following things 
clear: the system could be used easily on the Internet, trial calculations that considered the 
internal business environment were possible, and the results of the trial calculations were 
readily comprehensible. In addition, users responded in regards to system usage that they were 
able to make judgments on the expansion of business scale and introduction of new crops, were 
able to implement business improvement plans, and implement farm equipment utilization 
plans. Based on the results above, it was determined that it was a practicable system. 
 
Keywords: Agro-technology systems, Farm planning, Database, Decision making system, 
User evaluation 
 
Introduction 
 
In Japan, Decision Support Systems (DSSs) for farm management have mainly been 

developed by the public sector for the purpose of farm management improvement. However at 
present these systems are not being used by regular farmers, only farmers that already utilize 
advanced techniques. One of the main reasons why users do not use DSSs is that they have to 
collect various kinds of data themselves. In order to improve the management of farms, a 
variety of information both internal and external is needed for planning. For example, when 

1107

mailto:maeyama@pref.iwate.jp


 
 

IAALD AFITA WCCA2008         WORLD CONFERENCE ON AGRICULTURAL INFORMATION AND IT  

new crops are introduced or the management scale is expanded, wide-ranging and expansive 
information, such as crop yield, product price and quantity, input material price and quantity, 
working hours, machinery productivity and cost, etc., are required. However, such information 
is not accumulated at each firm or instructional organization. Therefore, the collection and the 
arrangement of information is difficult for individual firms. As a result, such systems are not 
being adopted within the Japanese agricultural sector. 
Therefore, we have developed the Agro-technology Systems Database (FSDB) and are 

promoting the accumulation of data from various agricultural technologies to include in this 
database. The FSDB records and manages comprehensive information about farm production 
up to the point of sale. (Nanseki et al., 2003). In this paper, we first describe the functions and 
features of the Farm Planning Support System (FAPS-DB) which contains FSDB as a core 
subsystem. Next we consider the effectiveness of a developed system, and the future direction 
of system development based on the results of a FAPS-DB user questionnaire. 

 
System Functions and Features 
 
FAPS-DB is a DSS for farm planning. This system supports the formulation of a farming plan 

using technological and economic data entered into the FSDB. Users can easily perform 
farming simulations and analysis over the Internet. Users can also download data and perform 
analysis using client software on the user’s PC. The FAPS-DB is divided into two parts. One is 
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Fig.1 The components and the data flow of Farm Planning Support System FAPS-DB. 
Source: Nanseki et.al. (2007) 
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the application server on the Internet and the other is the application software for the client PC. 
The former is a server systems group for management simulations using the agricultural 
technology database, and the latter is a software tool group for PCs, used to analyze in detail 
data downloaded from the Internet. The system components and data flow are shown in Figure 
1. 
FSDB is the core system of the Agro-technology Systems Database System (Nanseki et al., 

2003). It uses PostgreSQL as a RDBMS. There are a total of 49 data tables that contain 
information relating to agricultural production such as product price and quantity, input 
material price and quantity, working hours, machinery productivity, etc. So, by using this 
database, it becomes possible to accumulate and share integrated information about agricultural 
production (Nanseki et al., 2004). The agro-technology system data, which is a unit of data 
registered in the database, is made by arranging and inputting data into the MS-Excel book in a 
specific format (Maeyama et al．2006). After the data has been converted into an XML file by 
ExceltoXML, it is registered in FSDB by XMLtoDB. 

The farming index generation system FMIGS is an interface for FSDB and a tool for the 
calculation and generation of the farm management index. To create a management index via 
the online input screen, first select one or more of the agro-technologies registered into FSDB, 
then input the area for cultivation. After such a simple operation, the user will know the 
quantity of resources required for cultivation and the resulting index on management will be 
provided via the Internet (Fig. 2). Furthermore, in FMIGS, the user can change the default 
values of items registered in the database such as land rent, labor wages, and yield and price of 
agricultural products (Nanseki et al., 2007). An agricultural-product’s price can be changed 
with the same interface by referring to a vegetable and fruit market information database, 
NAPASS (Nanseki et al., 1997). All input operations are possible via the Internet, and various 
indexes created by FMIGS are displayed in graphic or tabular form and can be downloaded as 

Fig.2 An example of the input and output screens for the farming index generation system 
FMIGS. 
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an MS-Excel data file. 
The farming plan making system, which is a client system in Figure 1, consists of two 

subsystems. One subsystem is a farming plan trial calculation tool, called FSDBout, and the 
other is a farming technology evaluation and planning system, FAPS (Nanseki, 2002a). Both of 
these systems can carry out more detailed analysis using the data from the MS-Excel file 
created by FMIGS. Users can select which of the two systems to use based on their goals. 
FSDBout can be used to create a practical farming plan, by taking management assets and 
resources (such as land, labor force, machinery and buildings) into consideration. Users can 
simply follow the instructions in the dialogue boxes to operate the software. The other 
subsystem, FAPS, implements an optimization method that uses mathematical programming 
(Nanseki, 2003). A farmer can use FAPS to accomplish objectives considering risks such as 
limited resource conditions and price uncertainty. toFAPS is used to import the data from 
FMIGS into FAPS. 

 
State of system operation and use 

 
There are 125 kinds of standardized agro-technology system data in the FSDB database, 

which covers the main agricultural products and cultivation types within Iwate prefecture. The 
developed system was implemented and is being operated by the Information and the Computer 
Center of Tsukuba Office, Agriculture, Forestry and Fisheries Research Council Secretariat, 
and is open to the general public on the Internet (http://fsdb.dc.affrc.go.jp). 
Since opening to the general public, the system has been accessed many times. By the end of 

April, 2008 there were over 600,000 accesses (Fig. 3). Usage statistics of the system show over 
1000 page hits a day. One year after opening, it is thought that many people make use of this 
system. 

 
 

User Evaluation of System  
 

In order to evaluate the systems, a questionnaire was conducted with end users such as farmers 
and leaders in the field of agriculture. The target systems evaluated by users were the 
agro-technology systems database system on the Internet and FSDBout, which operates on a 

0

10

20

30

40

50

60

4 5 6 7 8 9 10 11 12 1 2 3 4

pa
ge

 h
it

s

0
1,000
2,000
3,000
4,000
5,000
6,000
7,000
8,000
9,000
10,000

pa
ge

 h
it

s 
a 

da
y

Accesses this month

Total accesses until last month

Daily Avg

Fig.3. The access situation of the Agro-technology Systems Database 

[×10000 page hits] 

[mth.] 

2007 2008 

1110

http://fsdb.dc.affrc.go.jp


 
 

IAALD AFITA WCCA2008         WORLD CONFERENCE ON AGRICULTURAL INFORMATION AND IT  

PC (Fig. 1). FAPS was excluded from the target evaluation because it required users to have 
advanced knowledge (Nanseki, 2002b). 
The questionnaire was carried out in 2008 at a seminar in Iwate prefecture for farmers, 

representatives of village farming collectives, farming instructors from agricultural 
cooperatives, etc. Participants answered the survey after an explanation and outline of the 
operating procedure of the system. A total of 120 people took part in the seminar, and responses 
to the survey were received from 18 farmers, 31 representatives of village farming 
organizations, 16 staff members of agricultural cooperatives and 1 unknown person. Thus, the 
valid response rate was 55%.  
First, awareness of the systems before the seminar is shown. Though only 5 respondents (8%) 

had already used the systems, 19 respondents (29%) answered that they "had known of the 
existence of the systems". From this we infer that the degree of recognition of the system by the 
end user is increasing. 
Regarding respondents’ intention to use the system, 39% answered that they "want to use it 

very much", 61% answered that they "want to use it, if there is an opportunity" and nobody 
answered that they "will not use the system". When asked about convenient features of the 
system, the respondents answered that "the system can be easily used over via the Web", "the 
calculation results are easily understandable in graphical form", and they "can make trial 
calculations systematically about the required resources, working hours, revenue and cost, etc." 
(Table 1). Furthermore, respondents replied that an outstanding feature was that "it is easy to 
form a farming plan, taking one’s own resources into account by using FSDBout". 
When asked about where respondents would put the system in use, the respondents answered: 

"management scale expansion and introduction of new agricultural products", "planning for the 

Table 2 Practical application field of 
the system. (multiple answers) 

Table 3 On the improving point to use the 
system. (multiple answers)

Table 1 About the convenient point on system use. (multiple answers) 
Answer %

System can be used by easy operation from Web 43         65

Because of graphical display, calculation result is easily understandable 33         50

Can make a trial calculation systematically about the required resources, working hours, revenue and
cost, etc.

40         61

To be able to correct the input while referring to NAPASS database 14         21

To be able to calculate the cash flow of every month or every ten days 17         26

Easy to process data due to the output of MS-Excel form 22         33

Easy to form a farm planning taking own resources into account by using FSDBout 41         62
total 66         100

Frequency

Answer %

To make the management
improvement plan

27        41

To check plan of the use, investment
and financing about agricultural
machinery and building

32        49

To check management scale
expansion and introduction of new
agricultural products

44        67

To calculate revenue and cost for
various plans at instruction
organizations

11        17

total 66        100

Frequency Answer %

The reference book and the seminar about
the system usage

20        30

Seminar about how to form a farm planning
and analyze a farm management

15        23

A flexible function to the system according
to an each situation

24        36

Want more data to be registered in FSDB
database

38        58

A function to correct initial values of agro-
technology systems data and to recalculate
using the changed value

22        33

total 66        100

Frequency
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use, investment and financing of agricultural machinery and buildings" and "creation of a 
management improvement plan, and determining the validity of the plan" (Table 2). As a result 
of the survey it became clear that the developed system could be used in various fields of 
agricultural management. 
Regarding areas that could be improved upon, 58% of the respondents answered that they 

"want more data to be registered in the FSDB database". About one third of the respondents 
answered that they would like "a flexible function that allows the system to fit each individual 
situation" and "a function to correct initial values of agro-technology systems data and to 
recalculate the data using the changed value" added to the system. It is inferred that these 
answers reflect village farming collectives’ needs to form a farming plan and village farming 
collectives or farmers’ needs to evaluate their agricultural machinery investment plan. In 
relation to promoting usage of the system, the respondents answered that they would like "a 
reference book and seminar on system use" (Table 3). 

 
Discussion 
 
FAPS-DB has been in development since 2002 using the software prototyping method, and 

after repeated evaluation and improvement of the software development has finished (Nanseki 
et. al., 2003). There are two important points related to the development and improvement of 
the system. One is to reduce the number of input items as much as possible for the person who 
has no expert knowledge of computer systems. The other is to design a user-friendly input 
interface so that operation is made easier. For the purpose of the former, the standardized 
agro-technology systems data was created and integrated with the FSDB database. For the latter, 
FMIGS was developed to display simulation results to the user in graphic and tabular form via 
a simple operation over the Internet. Furthermore, FSDBout, which is a tool for practical farm 
planning, takes management assets and resources, such as land, labor force and machinery into 
account, enabling the user to prepare a farming plan by a simple operation by following the 
dialog. 
As a result of the analysis in this paper, it is clear that the number of users of this system has 

been increasing since opening to the general public. There are also many respondents who 
answered that the developed system has many outstanding points in the user evaluation of the 
questionnaire. Thus, it can be seen that the system is practical. 
Further research activities planned for use in the developed system are as follows: 
First, it is necessary to increase the number of the agro-technology systems data registered in 

FSDB. In addition to the existing 125 agro-technology data, new crops and newly developed 
technology has been created in Iwate prefecture and should be added to the agro-technology 
systems data. Furthermore, it is hoped that data about various regions in Japan will be 
accumulated. Second, regarding the operation and promotion of system use, it is hoped that the 
reference book and application experience collections about the system are published. The 
seminar for users also needs to be held. Third, regarding the functionality of the system, 
according to a result from the questionnaire survey the respondents want to add a flexible 
function to the system applicable to individual situations. Based on such needs, it is necessary 
to develop decision-making support applications that utilize FSDB. Moreover, because of 
growing concern about Good Agricultural Practice (GAP) and production process control, the 
method and the technology to integrate proper application of agricultural materials, traceability 
of agricultural products, and business management are needed. In order to achieve such 
complicated management of production information, the development of a more advanced and 
practical management support system is desired. Therefore, to extend system functions as 
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described in this paper, cooperation with other systems such as an agrochemical application 
navigation system (Nanseki et. al., 2005) and a calculation method of the environmental risk 
indicator of pesticide use (Sato et. al., 2007) should be developed. 
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