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Abstract

landscapes. There are few case studies on the problems faced by traditional vegetables cultivation, such as the lack of successors in 

the production areas. Therefore, this study evaluates the relationship between the characteristics of growers and the market 

competitiveness and sustainability of Kaga traditional vegetables. We analyzed the results of a questionnaire distributed to farm 

households who cultivate Kaga vegetables in Kanazawa City, Ishikawa Prefecture along with the cultivation and sales data 

collected from public organization. The recent trends of each of the 15 Kaga vegetables were calculated from the cultivation and 

sales data, and the statistical relationship between the numerical value and questionnaire survey data was derived. The total 

effective sample size was 278. Market competitiveness was statistically related to the age of the farmers and the dependence of the 

household on agricultural income. There was no relationship between the sustainability of cultivation and characteristics of the 

individual farmers.

Keywords: Kaga vegetables／market competitiveness／ sustainability／ cultivation area

1. Introduction
Ethnic foods are dishes made with traditional 

agricultural products local to a specific geographical 

region. Ethnic foods are consumed around the world and 

have a long history associated with local cultures and 

traditional agricultural products the foods which have 

been grown and consumed in harmony with the weather 

and climate in the region using traditional farming 

methods and over a long period are considered native. 

Ethnic foods made with local species are cooked as staple 

foods and side dishes and they are the basis of various 

have been recognized by people inside and outside of the 

region as a geographical indicator and have become the 

agriculture products and ethnic foods. Traditional 

vegetables are not only a food that has been familiar to 

people in and out of the region for many years but are also 

connected with the socio-cultural and ecological landscape 

’s 
agricultural methods have been modernized since the 

1960s many traditional vegetables are unsuitable for 

to a steady decline in cultivation. There are very few new 

young farmers producing traditional vegetables; this is 

directly connected with their decline. The modern 

varieties of some traditional vegetables that are resistant to 

result, the decrease in income of TV farmers and the 

problem of knowledge management on cultivation 

gradually became apparent, and the number of successors 

decreased.

This study focuses on “Kaga Yasai” or Kaga vegetables, 

which are a group of fifteen traditional vegetables 

cultivated only in Kanazawa, Ishikawa prefecture and a 
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“indigenous vegetables cultivated before 1945 and still 

grown mainly in Kanazawa City.”

traditionally only cultivated in rural areas, but they have 

the willingness of consumers to pay more for the product 

now recognized as a source of tourism for the region of 

reported that the regional branding of traditional 

This study examines how Kaga vegetables excel in 

market competition with non-branded products. It is clear 

that the behavior and ideas of individual producers 

constitute the market competitiveness of items. However, 

at least with regard to Kaga vegetables, no studies have 

analyzed the opinions and actual conditions of individual 

producers. We hypothesize that the important factors that 

determine the market competitiveness of item sales and 

the sustainability of item production have not been 

quantitatively identified. Based on this hypothesis, this 

study aims to explore the factors related to the 

sustainability of Kaga vegetables using data collected from 

individual producers to overcome the problems of the 

traditional vegetable cultivation system. A factorial 

analysis of Kaga vegetables, one of the leading traditional 

other countries with similar regionality. This study is 

unique as it considers the comprehensive opinions of many 

farmers as the basis data for the analysis, which have not 

been considered in previous studies on Kaga vegetables.

Although Kaga vegetables are a successful brand, the 

fundamental problem of achieving continuous cultivation 

of Kaga vegetables, the number of cultivation farms 

decreased for 10 items, the cultivation area decreased for 

10 items, and the shipment amount decreased for 6 items, 

compared with the actual results in 2016 based on the 

words, even within the scope of the Kaga vegetable brand, 

the market competitiveness differs depending on the item. 

This paper focuses on the factors of market competitiveness 

and sustainability of cultivation of each item. The 

competitiveness of a particular item in the agricultural 

market depends on many factors beyond the responsibility 

of farmers, such as changes in business conditions, 

international relations, consumer preferences, and climate 

change.

2. Methods
2.1 Overall analytical framework and key concepts

quantity ×
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“ND” in Table 3 

farmers can be interpreted as market competitiveness and 

sustainability of item production, respectively. The 

determinants of sustainability for each vegetable were 

statistically analyzed based on the results of a comprehensive 

questionnaire for farmers supervised by the authors and 

carried out by administrative agencies.

2.2 Data collection
Most Kaga vegetable farmers do not ship or sell them 

under their own names. Cultivation groups for each item 

are organized, and each farmer contributes to the groups. 

Shipment and sales are carried out under the name of the 

group, or the brand, of each vegetable. Data was collected 

through a questionnaire distributed to all farmers 

participating in the cultivation of all Kaga vegetables.

Data on the number of farms, cultivation area, shipping 

volume, and unit price for each item was collected. A 

questionnaire distributed in October 2012, and collected in 

November of the same year was used to collect 

information from individual farmers. The questionnaire 

was distributed and collected by the representatives of the 

cultivation groups of each item, as requested by the 

administration of Kanazawa who were in charge of the 

survey. Out of the 480 questionnaires distributed, 312 were 

collected. The analysis excluded incomplete questionnaires, 

The number of questionnaires distributed per item, the 

number of responses collected, and the final number of 

samples included in the analysis are presented in Table 3. 

In addition, other statistical data compiled independently 

by the city administration and not open to the public were 

also used in the study, and their summaries are shown in 

Table 5.

2.3 Statistical analysis
We analyzed the statistical relationship between data 

from 2003 to 2013 of the annual sales and the total number 

of farmers, and the intention and characteristics of 

individual farmers involved in Kaga vegetable production 

collected from the 2012 questionnaire. We used linear 

regression to quantify the annual sales and the total 

number of farmhouses within the observation period, that 

is, the tendency of the time change. The sales amount is 

easily affected by factors such as climate, the total number 

of farmers, and short-term entry and retirement of farmers. 

These short-term fluctuations can result in inaccurate 

sales data, the value of each observation year was treated 

and following 2 years in the equation. The total number of 

farmers was also calculated for seven years using the same 

formula.

- -

where， -2>=2003，

Table 2 Survey questions considered in the analysis of Kaga vegetable production.
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In order to exclude the effect of the difference in unit 

price of each item and the scale of the total number of 

sales and total number of farmers for each item were 

standardized by the average value of the data for seven 

years.

3. Results and discussion
3.1 Summary of collected data

The summary statistics of the questionnaire results are 

presented in Table 4. In the survey, some basic information 

such as sex and the number of agricultural workers in the 

household were left blank. To keep the sample size up 

these factors were excluded from the analysis instead of 

excluding the whole survey response. Total farmland area 

and percentage of total agricultural income from Kaga 

vegetable sales were also excluded from the analysis 

because these factors depend on unit price and crop 

characteristics of each item.

3.2 Results
Sustainability of each Kaga vegetable is represented by 

the annual sales and the number of farm data compiled by 

the Kanazawa City Agriculture Department. Data from 

2003 to 2013 are presented in Table 5. The regression 

sales and production data for each Kaga vegetable are 

presented in Table 6. 

Table 6 and the information obtained in Table 2 was 

examined using regression analysis. Due to the large 

differences in the number and recovery rates of data 

one or two choice options that clearly ref lect the 

implications of the individual questions are extracted after 

considering the intention of each question, and the 

percentages are calculated for each item. The percentages 

of answer of extracted options within all options and the 

and horizontal axes and analyzed by a single regression 

choice options in Table 4 that were used for the analysis 

the intent of the analysis and the numerical values for the 

15 Kaga vegetables.

3.3 Discussion

percentage of each index calculated in Table 7 against two 

plots. In general, the threshold of the coefficient of 

determination for evaluating the presence or absence of 

correlation is examined according to the accuracy of the 

data and the purpose of the research. Although the 

is not appropriate to exclude some outliers from the data of 

all 15 items for the purposes of the study. According to the 

provides generous criteria for the coeff icient of 

Based on the above criteria, A and B are weakly 

of about 0.02, but the correlation is so minimal that they 

are excluded from consideration here. All other analyses 

2 revealed that the annual sales tended to decrease as the 

farmers aged. In other words, it was judged that the 

sustainability of the items in which the number of young 

farmers was maintained was high because the technique 

of Kaga vegetable cultivation was inherited by young 

farmers. Considering that the correlation was not 

the aging of farmers is directly related to the collapse of 

cultivation organization. Nevertheless, it is important to 

Table 3 Number of distributed questionnaires, number of total collected responses, and number of samples included in the analysis of 

Kaga vegetable production for each item.
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Table 4 Summary statistics of survey responses on Kaga vegetable production.

Table 5 Annual sales and number of farms for each item of Kaga vegetables.
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pass down the techniques to more young farmers.

annual sales tended to decrease when the proportion of 

income from Kaga vegetables production was low. This 

indicates that the household could not be maintained only 

by agricultural income and depended on the income from 

other industries. It cannot be concluded that the collapse of 

the cultivation organization is imminent if the income 

from other industries is stable, but it implies that the 

profitability gap between items of Kaga vegetables is 

widening.

These results were consistent with the broad recognition 

of the agricultural administration departments and 

agricultural cooperatives in the study area at the time of 

the survey. The novelty of this study result was that this 

recognition was statistically supported for the first time 

from the answers of individual farmers to the questionnaire 

survey.

4. Conclusion
In this study, the market competitiveness and the 

sustainability of the cultivation of Kaga vegetables in 

Kanazawa, Ishikawa Prefecture, were evaluated based on 

the characteristics and intentions of individual farmers. In 

terms of market competitiveness differences among 15 

items of Kaga vegetables were explained by the aging 

tendency of farmers and the dependence on agricultural 

sustainability of the cultivation of 15 items of Kaga 

The reevaluation of the market competitiveness and 

sustainability of each Kaga vegetable based on the latest 
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spatial distribution of farmland is required. The severe 

situation for farmers and organizations cultivating Kaga 

vegetables cooperatives managing the distribution and 

sales of agricultural products and the government 

supporting them. The inheritance of traditional vegetables 

problem in many domestic cultivation regions. There is 

value in collecting the latest information on marketing and 

cultivation methods and to continue the pass down the 

value of traditional vegetables to the next generation.

The following limitations of the study should be 

considered. The effects of important factors such as sex 

and number of agricultural workers on each farm which 

were excluded from the analysis could not be examined. 

to acquire new farmland was also excluded from the 

analysis of this study, but the existence of available land is 

an important constraint on the acceptance of would-be 

farmers. In particular, the dependence on agricultural 

income, i.e., the stability of income from non-agricultural 

jobs, is assumed to be an important factor for continuing 

agricultural production.

Several years have passed since the investigation of this 

paper and the present state of Kaga vegetable production is 

unknown. There are newspaper reports that new 

information.
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加賀野菜栽培の市場競争力の持続性

要　旨

　日本に数ある伝統野菜は、重要な食料としてだけでなく、地域の風習や文化的景観の基盤と
しても機能している。今日に至る研究系譜を散見すると、産地の後継者不足など、伝統野菜栽
培が抱える問題についてより多くの研究蓄積が求められている。そこで本研究では、生産者の
特性に基づいて、石川県金沢市を主産地とする伝統野菜の市場競争力や持続性との関係を評価
するため、加賀野菜を栽培している農家対象のアンケートの結果と、公的機関から収集した栽培・
販売データを分析した。そして、栽培・販売データから 15種類の加賀野菜それぞれの近年の動
向を算出し、その数値とアンケート調査データとの統計的関係を導き出した。有効サンプル数
は 278であった。市場競争力は、農家の年齢や世帯の農業収入への依存度と統計的に関係して
いた。産地の持続性と個々の農家の特徴との間には統計的な関係がみられなかった。

キーワード : 加賀野菜／市場競争力／持続性／産地
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