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Abstract—Consumers are nowadays aware of the importance of product availability, as well as the quality and safety of the vegetable
content they consume. Vegetable production in emerging markets, especially in contemporary Indonesia, still demonstrates erratic
characteristics in terms of quantity and quality. Since the output static depends on several factors that cannot be controlled, such as
weather, pests, and any other environment condition. Vegetable factories can represent an alternative solution for managing these
problems. However, it is crucial to identify those factors considered relevant by consumers when purchasing vegetables to increase
the success of vegetable factories. The survey conducted involved 680 respondents in various major cities throughout Indonesia. The
results of the analysis show there to be five product-related factors considered necessary by consumers, namely: availability, physical
characteristics, physical condition, branding and packaging and, finally, value for money. This research has practical implication,
especially for individual or company that wants to introduce a concept of a vegetable factory in Indonesia. The five-product related
factors from this research can be used to define the value proposed to the customer and the marketing strategy to make sure the
business will sustain.
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seasonal conditions [2]. Through the application of such
I. INTRODUCTION technology, the effect of seasonality and other

The food supply chain network has several characteristicsenvironmental factors on _the .quantity and quality of pIan_t-
that distinguish it from other types of supply chains. The based products can be minimized. Mqreo_ver, plant factories
first is the uncertainty surrounding product quality and have the _F’Ote”t'?" to enable th_g cultlvatllon of plant-based
quantity [1]. This is due to the entire production process products in locations where critical environmental factors
depending on several factors such as biological variationsStch as land and weather conditions are unsuitable for the

and seasonality, together with other random considerations,CUI(t)iV"mOn of Su?h plrodu?ts [3]. hich i ialized i
including the weather, pests, and biological hazards. dne_ type o brl) ant dactory W”'Cd hls specw:\)llzef in
Seasonality and weather conditions influence cultivated food producing vegetable products is called the vegetable factory.
products, especially those who are plant-based. For Suckﬁeveral advanta_ges_ could b? gained from the utilization of
products, their availability and quality throughout the year yegetable_factorles In produm_ng vegetable products [3]. The
will depend very much on the current season and prevailingI'St On€ is that the production of the products could be
weather. conducted throughout the year without being limited by

The uncertainty surrounding vegetable availability and W‘?"’?th.er and seasons. As previously mentioned, this CO.UId
quality can be minimized through the application of minimize the uncertainty O.f vegetable products both in
vegetable factory technology optimizes the cultivation guantity and qgahty. Also, this can ensure that the vegetable
environment to the point where it is unaffected by external would be available throughout the year, even though the
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outside weather supposedly could not support cultivation. The consumer motivations of purchasing intention of
An additional advantage would be that the quality of vegetable variables are listed below. The attributes perceived
products could be controlled thoroughly to result in the to be relevant to consumers, the beliefs and intentions they
gualities demanded by the market, especially in terms of thehold, and the behavior they develop are crucial to
size and shape of the products. It is also stated that theunderstanding their behavior (Table 1).

vegetables produced in the vegetable factory would be free TABLE |

from the usage of pesticides, as they do not come int0 ArrriBUTES OFCONSUMERBEHAVIOR RELATING TO VEGETABLE PLANT
contact with pests, and have maximized nutritional content FACTORIES

compared to the vegetables cultivated in standard way

. " Factor Factor Source

Lastly, the vegetable factory requires a smaller number qf D
workers, so there would be a possibility to decrease th -
production cost. However, it shoad be re?lnembered that t ghcol Price (100 gram) [5], [6], [7], [8]
plant factory would require more significant investment af_~C02 Shape [6]
the beginning, especially related to the construction of the FCO3 Size [6]
factory and the installment of the facilities. FC04 | Color [6]

The advantages of the vegetable factory having begnFC05 Freshness (6], [7]
defined. It could be argued that there is considerable FCO6 Aroma [6]
potential for applying this type of business model in an FC07 Taste [5], [6], [7], [9], [10]
emerging market such as Indonesia. This is particularly theFcos Nutrition (5], [6], [9], [10]
case since the agricultural sector remains one of the larggSgcog Smoothness [6]
industries within the country. The national demand for fruif Fc1g Cleanliness 6]
an_d vegetables shows that a S|gn|f|cant market opportunityEeyg Storage durability [6]
exists to _develop a healthy lifestyle-oriented fruit and FC12 Pesticide-free ]
vege’_[able |ndustr_y. . . . FC13 Organic [7], [10]

It is characterized by an increase in economic growth
above 5% per year, which has led to an increase in incomn e Brand [6]
per capita of the Indonesian population to above US$ 3,50 FC15 Label . [6]
In line with the increasing income of the population,| FC€16 | Packaging [6]
consumer demand for vegetable products has changed, ndtC17 Packaging Size [6]
only to meet food needs according to product standards andFC18 Producer Location [10]
food safety but has evolved towards a healthy lifestyle| FC19 Local Producer [7]
However, its leading players still consist of small actors or FC20 Ease of product purchasing  [5], [7]
farmers who fail to realize the importance of market supply FC21 Market Service Consideration for
stability. This situation indicates the existence of a businegs Indonesian society
opportunity for modern agricultural businesses such as thegco> Availability of product 6]
"plant factory" system. However, before its direct[ Fco3 Information on product [6]
implementation, a study of Indonesian customer willingness usage

to purchase vegetable factory-processed products is deemett
necessary.

This research contributes to the literature and practice on The data for this study were collected through a survey
consumer buying behavior towards the vegetable factory. Itquestionnaire consisting of several sections. Gender, age,
explores how, in addition to the descriptive statistics of the education, and family size are personal information that
target population, factors promoting the purchase of contained and became the first section of the questionnaire.
vegetable factory-processed products could be employed forThe second section contained questions relating to consumer
marketing purposes. The article is organized as follows. Thevegetable purchasing behavior. The third section featured
first section discusses the potential market of the vegetablequestions related to their motivation in purchasing
factory, especially in Indonesia. The following section vegetables with operational variables being the indicators
describes the value proposed by the vegetable factory. Thelefined in Table 1. Respondents were asked to rate the
third and fourth sections describe the methodology andvariables relating to their motivation in purchasing
research results on consumer behavior toward the vegetabl¥egetables using the Likert scale, with value one being ‘Not
factory. The last section discusses the conclusion andmotivating’ and value five being ‘Very motivating.’

contribution of the research. The target sample of the survey was selected using a
purposive sampling technique which is used to obtain
II. MATERIALS AND METHOD samples that can represent the target population based on the

subjective judgment of an expert [11]. The samples were
selected in a non-random manner based on the unique
characteristics of the target population. The 680 survey
respondents constituted end-users who regularly consume
vegetables and reside in major conurbations that dominated
by the middle to upper-income levels including Jakarta,

Semarang, Surabaya, Tangerang, Depok, Denpasar, Bogor,

Previous studies on consumer behavior mention that
customer decision on purchasing a product or service is
defined by consumer's demographic and socio-economic
characteristics and consumer motivations of purchasing
intention of vegetables [4]. In this study, the demographic
and socio-economic variables are gender, educational
background, employment status, income, and family size.
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Bekasi, Bandung, and Balikpapan. These cities wereweek and buy in large quantities so that they can be stored
selected basis on their having become a magnet for varioudor the next few days.
lifestyle-oriented businesses. More than 50% of the total In 55% of cases, the decision to buy vegetables was
modern market in Indonesia is concentrated in and reached predominantly by the prospective purchasers, almost
expanding from these locations. invariably women. This result is agreed that women buy
In this research, an exploratory factor analysis vegetable in larger service and more frequently than men
methodology was utilized, which is especially pertinent [13]. As many as 18% of respondents stated that wives
when the underlying structure of a set of known variables is played a role in vegetable purchasing decisions, while 47
sought [12]. Variables can also be grouped into severalrespondents, representing approximately 7% of the total
constructs called factors, each of which will have its respondents, indicated that such decisions took the views of
loadings for individual observable variables. The all family members into account. Meanwhile, vegetable
methodology adopted is also useful in determining the mostpurchasing decisions based on parental requirements and
potent contributory motivational factor influencing this preferences constituted only 6.3% (43 respondents), and
population in its vegetable purchasing decisions. Throughthose taken by children accounted for 5.8% (40 respondents).
analysis of the loadings and the proportional variance of theOnly a small percentage of vegetable purchasing decisions
factors, variables must only load on certain factors, while the (4%) were determined by the husband, the same figure for

fit of a particular model is examined. those influenced by household assistants. For the rest,
representing less than 1% of respondents (5), vegetable
I1l. RESULTS ANDDISCUSSION traders, friends or neighbors influenced the decision to buy
o vegetables.
A. General Characteristics of Vegetable Consumers Furthermore, related to the customer buying decision, 52%

The descriptive statistics of the respondents are presente@df respondents plan to purchase vegetables before buying
in Table 2. Most survey respondents were female, with only (plan buying). Planning for purchasing vegetables is based
37% male. This result shows that nowadays, a womanon the food menu decision that will be presented as well as
represents the majority in population and has a role not onlypart of the family budget arrangement, which is usually
as a buyer but also influencer [13]. 85% of the respondentsmanaged by the wife/mother/woman while as many as 47%
had undertaken at least undergraduate level higher educationf respondents answered that purchasing vegetables is done
and were drawn from families containing a maximum of by impulse buying or unplanned purchases. The impulse
four members. The survey results show that 78% of buying happened because when shopping, consumers see
respondents were employed, 17% were housewives, and 5%hat the vegetables provided in the market have an attractive
consisted of the retired, students, and unemployed. Theappearance, attracted by promotions, or the prices of
nature of the employment of respondents was divided vegetables offered are lower than the market where
between the following categories: private employees (45%), vegetables are usually purchased. However, about 1% of
entrepreneurs (17%), civil servants (16%) and others (3%).respondents answered that sometimes buying vegetables is
More than half of the respondents had a monthly income ofdone with plan buying, if the respondent has arrived at the
between IDR 5 million and IDR 10 million, while 20% of market place of shopping, sometimes respondents do
respondents had one in the range of IDR 10 million to IDR impulse buying due to promotion or lower prices of
15 million. 18.5% of respondents earned between IDR 3vegetables and attractive vegetable displays.
million and IDR 5 million, while the remaining 12% of The types of vegetables preferred by consumers are those
respondents reported an income of more than IDR 15 millionin the form of fresh products, packed vegetables, bulk

TABLE Il vegetables, and fresh-cut vegetables, while ready-to-eat and
DESCRIPTIVESTATISTICS OF THESAMPLE POPULATION ready-to-cook vegetables do not represent the first choice of
consumers for everyday fare. Moreover, consumers regard

Gonder Viale Qula8rg|ty Pe;c;ztage fresh vegetables as pre_ferable if the price oﬁe_red is
Female 292 —3% favorable. The explanations above are categories as
Education No formal education 1 0.14% customer behavior. The action was given by individuals that
High School 98 14(;/0 directly involved in obtaining and using economic value [14],
Bachelor Degree 464 68% [15].
Above Bachelor Degree 117 17% : :
Family Size | 4 people or fewer 76 0% B. Factors Influe_ncmg Vegetable .Consumptlon |
More than 4 people 204 30% Factor analysis shows that interrelationships between

variables or attributes influence consumer purchasing

The frequency of vegetable purchases that is most oftenPehavior. For this study, data relating to customer
done by respondents is daily purchases (34%), 2-3 times innotivation in purchasing vegetables were processed using an
one week (31%) and once a week (20%). The frequency ofR studio program for factor analysis.
purchasing vegetables can be influenced by the type of work The 680 observations of 23 indicators of vegetable
of the respondent. Many homemakers, civil servants, andPurchase decisions were initially subjected to analysis by a
respondents who have not worked do purchase vegetableKaiser-Meyer-Olkin Statistics (KMOS) test to determine the

every day, whereas private employees and entrepreneurs dgoodness-of'ﬁt. The KMO-Criterion score of 0.88 for the
Vegetab'es purchases at least 2-3 times a week or once aata. exceeded the recommended value of 0.6 was considered

sufficiently high for the data to be further analyzed using the
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factor analysis method [16]. The Measures of Sampling The results illustrate that local farmers have produced
Adequacy (MSA) for all indicators exceeded 0.5, further purchased vegetables without needing to know their exact
confirming the fitness of the data. A screen plot was location. Therefore, FC18 indicator was not included in the
subsequently elaborated to establish the possible number omodel. The factor analysis result for the data, eliminating the
factors to be developed from the indicators in which the indicators of FCO1 and FC18, will result in no cross-
difference in variances between five factors and six factorsloadings between the indicators and the factors.
was already seen to be insignificant. Thus, for this model, it The elimination of the FC18 indicator resulted in a KMO-
could be determined that the possible number of factors wa<Criterion score for the data of 0.87. However, it was still
five. considered to be sufficiently high for the factor analysis
About the initial results, when the cut-off of 0.5 loadings process. The resulting screen plot differed little from the
for each indicator was applied to the factors, the indicator of initial one which confirmed that the number of factors for
FCO1 (the price for every 100 grams) had no loading in this data remained at five. As presented in Table 3, the RC01
many cases. This implies that price is not a significant and RCO5 factors had the highest loadings compared to other
variable to be included in defining customer behavior when factors. Therefore, it can be argued that these factors exerted
purchasing vegetables. The price is not associated with thehe most significant influence on customer decisions to
decision to purchase fresh produce [17], [18]. Therefore, purchase vegetables.

FCO1 indicators should be excluded from the model. Based on the factor analysis methodology, there are five
TABLE Il groups to which the variables could be assigned. The first
GROUPS OFVARIABLES DEFINED BY FACTORANALYSIS group, Wh|Ch accounts fOI’ 226% Of the tOta| Variance, can
_ i be categorized as the central values that need to be
Factors | Froportion Variables Variable prioritized by vegetable factories. In this group, the
Variance Loading following variables were present: aroma, flavor, and
RC1 0.226 | FCO6 — Aroma 0.747 nutritional value, and shelf life, absence of pesticides,
Main Value FCO7 — Taste 0.730 organic characteristics, local production, and instructions for
Proposed FCO8 — Nutrition 0.801 use. The presence of a wide variety of variables within this
FC11 — Storage 0.587 group is evident. However, they demonstrate sufficient
Durability similar patterns to be considered a single factor group. The
FC12 — Pesticide-freg 0.767 aroma, taste, and shelf life of vegetable products can be
FC13 — Organic 0.797 deemed to constitute their value. Nutritional value, absence
FC19 — Local 0.636 of pesticides, and organic characteristics could be regarded
Producer as product-related health issues.
FC23 — Usage 0.631 Furthermore, local p_roducer information and directions
Information for use can also be said to form part of_ the product val_ue.
RC2 0100 FCO5 — Freshness 0735 Thos_e variables are under_ the previous study, Wh_|(_:h
Surface EE09 —Smoothness 0.669 mentions that buying behaV|o_r_ also defined by specific
Texture EC10 — Cloaniness 0833 product attributes namely nutrmoryal, taste, and freshness
_ : [19]. Moreover, the local producer information can be other
RC3 0.108 | FC20- Purchasing 0.814 consumer’s purchase motives [15], [20].
Access to Ease Issues regarding health and food security are the main
Product FC21 - Market 0.792 things for consumers to buy vegetable products that will be
Service consumed by all family members. Especially for respondents
FC22 — Product 0.829 who have babies/toddlers and the elderly, they will be more
Availability focused on providing products that are safe for consumption.
RC4 0.096 FC02 — Shape 0.824 This is in line with the research of [21].
Visual FCO3 — Size 0.833 The second factor identified through the analysis, which
Appearance FCO04 — Color 0.576 accounts for 16.5 percent of the total variance, can be
RCS 0.165 EC14 — Brand 0.819 categorized as the branding and packaging of vegetable
Brand and FC15_ Label 0.827 products. This means that the variety of the_z variables in t_his
Packaging FC16 — Packaging 0808 factor could explaln they are the second-hlghest population
- in the model. In this factor, there are four variables present:
FC17 — Packaging 0.797 . . . . .
Size branding, labeling, packaging, and size of packaging.

The third factor is related to customer product access,

accounting for 10.8 percent of the total variance. This factor
group includes the variables of ease of purchase, market

The FC18 indicator (Producer Location) had loadings, service, and product availability [22]. Thus, this factor is
also referred to as cross-loadings, in more than one factorrelated to whether the product is readily available to the
This result occurred because there was another variablecustomer who can purchase it with ease. The market service
namely FC19 (Local Producer) that similarly highlights the provided to the customer, both when purchasing the product

importance of the geographic position of farmers. FC18 is and during the after-sales period is also considered in this
overlapping or does not significantly affect consumer factor.

decisions to purchase vegetables when compared to FC19.
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The fourth factor, which accounts for 10 percent of the The second factor, perceived as an essential factor by
total variance, is categorized as the surface texture ofconsumers is that of branding and packaging. Brand
vegetable products. The variables of freshness, smoothnesswareness must be first developed, supported by information
and cleanliness are included in this factor. These variableson labels and packaging that projects a positive impression
refer to the surface texture of the product experienced byon consumers. Besides, the concept of local producers also
consumers, as in whether the product is fresh, smooth, andcheeds to be communicated to customers of vegetable
sufficiently clean for the customer. The freshness, factories. It offers an urban farming concept, applicable in
smoothness, and cleanliness can also represent the primanryuilt-up areas with limited land, which provides a safe, fresh
component of eating pleasure [14]. product. The appearance turned out not to be a significant

The final factor has the lowest proportion variance of 9.6 factor for consumers in deciding which vegetables to buy
percent of the total variance. It comprises variable shape,compared with the other factors mentioned above.
size, and color; in other words, the visual appearance of the Another factor differentiating vegetable factories from
vegetable product. These variables also mentioned that theonventional planting is product customization, which can
essential factors defined by the consumption of fresh be achieved by the vegetable factory. This is because the
products [23]. This factor differs from the second factor in system involves a production process and post-harvest
terms of the physical state of the product, as there could behandling supported by technologies capable of customizing
variation in the appealing shape, size, and color of ataste, nutrition, cleanliness, and freshness.
vegetable product. The practical implication from the research result is that it
can be used as a guideline to develop vegetable factories in a
developing country, especially in Indonesia. The factors that

In Indonesia, the consumption of vegetables continues to2€ perceived necessary by customers show Indonesia

increase every year. This situation shows that a commerciaFUSt?mers_ ph?rgctgrﬁtlis in buymgb;chefvegetabkl)e p_roduct_. It
opportunity exists to develop a healthy lifestyle-oriented 'S @S0 critical Insight for vegetable factory business in

vegetable business. The contemporary vegetable industry irpleﬁm_ng the marketmg strategy for their product.
Indonesia remains dominated by small-scale farmers with This research has limitations related to the case study that

limited knowledge of and no access to the latest agriculture®n!Y limited to the Indonesia context. Generalization of an

product cultivation technology. A great opportunity exists to important factor in the vegetable factory for other emerging

apply modern knowledge and technology in producing markets is needed by defining the customer characteristics in

vegetables, one of which is to implement a factory system.,Other developing countries or Dby conducting several

However, the investment necessary to establish such dnterviews or surveys. Further study on the Indonesia context
system fs considerable. Therefore, it is imperative to needs to be conducted; it is also essential to have a cluster

determine those factors which vegetable producers Oranalysis combined with factor analysis to have a detailed

suppliers need to consider when establish a vegetable factor;'?'Cture of mark_et segmentation for Indonesia vegetable

system. customers and find the relevance segment for the vegetable
The survey involved 680 respondents from various factory-

regions within Indonesia. The data processing results show

the vegetable purchasing decisions of consumers to be ACKNOWLEDGMENT

influenced by five major factors including price, branding The authors gratefully acknowledge Ministry of Research,

and packaging, product access, surface texture, and visuafechnology, and Higher Education, Republic of Indonesia

appearance of the vegetables. o _and Universitas Padjadjaran for research funding of the
The factor analysis results indicate the overriding National Priority Research Program

importance for consumers in Indonesia when implementing
the relatively novel vegetable factory concept of aroma, taste,
nutrition, shelf life, non-use of pesticides, organic
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