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N G ok W N e

Abstract: Farmland ownership is a critical issue for sustainable agriculture since it affects short-
term productivity and the long-term stability of the sector. However, existing literature largely
focused on immediately simplifying individual opinions through statistical methods, neglecting
how implicit values could drive preferential ownership decisions. Therefore, this study aimed
to understand the driving factors underlying decisions on farmland ownership, especially when
there are cognitive factors that induce hidden constructs in individual preferences. This research, to
observe the cognition and implicit values leading to ownership decisions, applied the Repertory Grid
Technique (RGT) with subsequent Principal Component Analysis (PCA). Taking the multiple case
studies of three villages in Kediri, East Java, Indonesia, this study involved 40 farmland owners. The
RGT revealed a staggering 85 constructs leading to six ownership decisions: keep farming, buying,
joint farming, leasing, selling, and converting. In general, the driving forces were distinguished into
landowners’ household profile, sustainability-related (community and social conditions), spatial
(farmland conversion and accessibility), and economic aspects. Based on PCA, “buying” and “keep
farming” shared several driving forces and led to sustainable farming. In contrast, “joint farming”,

s

“leasing”, “selling”, and “converting” were found to threaten farming sustainability. In addition, this
study offers in-depth insights into the driving factors of different preferential ownership decisions
according to the cognition and implicit values of individual landowners, allowing policymakers and
other stakeholders to tailor policies and strategies to context-specific farmland ownership issues in

pursuing sustainable agriculture.

Keywords: land consolidation; land transfer; land use; agricultural sustainability; farm succession;
farm ownership; land tenure; land conversion

1. Introduction

Land plays an instrumental role in shaping societies, economies, and ecosystems [1-3].
Indeed, recognizing land as a mere tangible construct, while not incorrect, is inherently
limited. This elementary perspective on land overlooks the rich cultural, historical, and
social implications it embodies. The functions, meaning, and values of land transcend
a physical space that facilitates the establishment of ecological habitats, neighborhoods,
and communities [4-6]. Many cultures globally imbue their lands with reflective meaning,
transforming them into a symbol of shared history, collective memory, and distinct group
identity. For many people, land goes beyond the utilitarian function of merely providing
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living spaces. Its values inspire their livelihoods, providing the necessary resources for
diverse income-generation activities such as farming, grazing, and forestry, among others.
It underscores the role of land in supporting socio-economic activities, highlighting its
importance in day-to-day human activities and various industries. In the agriculture sector,
land serves as the primary resource and asset to establish sustainable food production [7].
Consequently, access to and the quality of farmlands become critical determinants in
shaping society’s ability to cultivate and produce food [8]. At times, this is not solely limited
to commercial production; the reach of this influence extends to personal consumption
as well. The stakes associated with farmland ownership are thus high, having direct
implications for food security.

In practice, farmland ownership often means immediate access to associated resources
like water and grazing areas, which are essential to maintaining the ecological balance
necessary for farming. Furthermore, owning farmland can provide a source of wealth [9],
either inherently in the value of the land itself, or generated through the crops cultivated
on it. The wealth generated can be used to purchase additional food, invest in agricul-
tural technology, or build resilience against unforeseen economic or climatic disturbances.
Land ownership also provides a sense of security, providing material and psychological
foundations for farmers to make substantial long-term investments in the land [10]. They
may involve better farming practices that consider the land’s long-term health and aim
to minimize the degradation of its resources. Other investments may involve develop-
ing physical infrastructure and improving soil conditions, thereby optimizing the land’s
agricultural potential. In that sense, farmland ownership can encourage sustainable agricul-
tural practices [11]. Farmland owners, having a vested interest in the continued health and
productivity of the land, are naturally inclined to adopt practices that enhance sustainability.
By employing such practices, they not only conserve the environment, but also ensure
consistent agricultural yields over time. In this manner, farmland ownership is a critical
issue for sustainable agriculture since it affects short-term productivity and the long-term
stability of the sector.

Basically, secure farmland ownership can ensure income stability and social status.
However, different reasons can lead to preferential ownership decisions over the farmlands,
which in turn can significantly affect the structure and sustainability of the agricultural
sector in a region. For example, different factors, including aging farm owners [12], financial
needs [13], a lack of successors [14], or changing market conditions [15], may influence the
decision to sell farmland. Meanwhile, selling the farmland may result in continuous use for
agriculture. It may also lead to land-use changes if the new owner decides to convert the
land for development or other non-agricultural uses. The decision to convert the farmland
to other uses, including residential or commercial development, may also be taken by the
original owner if they believe it will result in greater financial returns. This decision can
be influenced by factors like urbanization [16], market pressures [17], and land policy [18].
Additionally, leasing out farmland can provide a steady income to the landowner without
requiring them to actively farm the land. This might be attractive for retired farmers [14],
landowners who reside outside the region [19], or those who own more land than they can
effectively manage [20]. Moreover, any of these decisions can have broader implications for
economies, communities, and the environment, making it critical to understand the factors
influencing farmland ownership decisions.

Considering the impact ownership decisions have on the sustainability of the agri-
culture sector, decision-making processes over farmland ownership have attracted the
attention of scholars for a long time. Some studies have gone further to consider the
preferences of individual farmland owners [21-23], and on rare occasions have included
cognitive factors in their investigations [24-26]. Furthermore, most studies have focused
primarily on socio-economic driving factors [26-28], with spatial and ecological issues
as additional considerations [29-31]. In practice, existing studies typically treat driving
factors affecting farmland ownership decisions as mere quantitative variables, and lack the
in-depth understanding of individual differences among farmland owners over the driving
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factors. Previous research, in fact, has tended to immediately simplify individual opinions
through quantitative data gathering based on statistical methods, neglecting how implicit
values could drive preferential ownership decisions. In reality, various hidden constructs
could accumulate and eventually affect ownership decisions, leading to preferential choices
that deviate from common statistical models. Thus, this study aims to understand the
driving factors underlying decisions on farmland ownership, especially when there are
cognitive factors that induce hidden constructs within individual preferences. In particular,
this study proposes an alternative way of discovering the hidden constructs underlying
individual ownership preferences, on the basis of which subsequent statistical methods
could use enriched inputs to produce more comprehensive results. This study, to achieve
its aims and objectives, will go on to answer the following research questions:

e  RQ1 What approach could be used to discover implicit values induced by individual
cognition in the context of farmland ownership decisions?

e RQ2 What hidden constructs affect decision-making processes over farmland owner-
ship?

e RQ3 How do these hidden constructs relate to preferential ownership decisions?

2. Literature Review
2.1. Preferential Ownership Decisions over Farmlands

Farm ownership is legally derived from common land ownership [9,32], which refers
to the rights to possess, use, control, and transfer specific areas of land. The ownership
rights are not exclusive to individuals but extend to corporate entities and government
bodies, depending on the applicable legal status of the lands. These rights manifest in
various forms, including legal entitlements, responsibilities, and restrictions. Land own-
ership grants rights, such as the right to cultivate crops [33] and build structures [34],
reflecting a functional perspective of ownership. It also grants the right to lease [35] or sell
the land [34], an aspect highlighting the proprietary dimension of ownership. However,
it is imperative to note that these rights are not absolute. In practice, these rights may be
subject to various regulatory constraints designed to preserve agricultural productivity,
environmental sustainability, and social fairness. These constraints ensure that exercising
farmland ownership rights would align with broader societal and ecological goals, striking
a balance between individual property rights [36] and collective interests [37]. Therefore,
farmland ownership as an object of law, regulation, social status, and economic systems
places it at the intersection of property law, agricultural policy, and socio-economic dy-
namics. It underscores the complexity of individual and social factors driving preferential
ownership decisions, which extend beyond mere legal property issues to incorporate social,
economic, and environmental considerations.

There are two types of preferential decision over farmland ownership. The first type
covers those decisions that maintain the ownership and status of agricultural lands. This
group includes keep farming [38], joint farming [39], leasing [40], and buying [41]. “Keep
farming” refers to the status of owning the farmland and restricting farming activities to
oneself or one’s family. When the owner decides to engage in joint farming, other farmers
will look after the farmland. In exchange, the original owner receives some share of the
yield. In the case of leasing, part or all of the owned farmland is leased to other farmers.
The original owner may or may not cease being a farmer, but the land remains active
for agricultural purposes. When the owner aims to expand one’s own farming activities,
the owner might buy farmland from others and continue farming on the expanded lands.
Meanwhile, the second type of decision involves those leading to the loss of ownership [42]
or the conversion of farmlands [43]. When an owner decides to cease farming and does
not want to deal with anything related to the farmland anymore, they can sell the land
to others. If the owner plans to maintain ownership but aims to utilize the land for other
purposes, the owner can convert the farmland to other land uses.
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2.2. Superficial Constructs: Laying the Basis to Observe Implicit Values

Observing the underlying cognition of different ownership decisions requires an in-
depth understanding of the implicit constructs forming the decisions. Constructs represent
individuals’ interpretations of the world around them through their own system of personal
constructs [44]. In a decision-making process, constructs refer to the personal categories,
dimensions, or frameworks through which individuals perceive, understand, and interpret
the world around them [45]. These constructs form the basis of personal meaning and guide
the thoughts, feelings, and actions of individuals. Since hidden constructs are extremely
particular to personal cognition, they are typically unobservable immediately [46]. In
practice, hidden constructs are discoverable by examining more superficial ones that reflect
the ways individuals try to make sense of the world [47]. Since constructs technically reflect
a bipolar understanding of the world (e.g., good-bad, strong—weak, safe—-dangerous), it is
possible to let individuals appraise superficial constructs using bipolar positioning [48], in
which they compare and contrast the superficial elements based on their own worldview.
The compare-and-contrast process lets the individuals themselves define the essential
dimensions (constructs) that they use to differentiate between the elements. In that sense,
their responses allow observers to identify the underlying constructs that the individuals
use to interpret their experiences, giving valuable insight into the unique perspective and
cognitive processes of the individuals [49].

Looking at these explanations, superficial constructs lay the basis for observing in-
dividual cognition, which defines the groundwork for personal reasoning leading to de-
cisions [50]. With respect to farmland ownership, at least four categories of superficial
constructs help elicit the hidden constructs (Table 1): household conditions, agricultural
sustainability, regional growth, and policy. These can be further distinguished into four
dimensions: social, economic, spatial, and agricultural practices. Illbery [51] proposed
certain household-focused variables that reflect the household conditions of observed
individuals. Their inclusion assumes that the household remains the most personal space
forming people’s worldview. Meanwhile, Conway and Barbier [52], Reytar et al. [53],
and Bathaei et al. [54] suggested some indicators of sustainable agriculture, which can be
further derived into several superficial constructs. These reflect how farmland owners
define their activities as not only sustaining socio-economic aspects, but also preserving
the environment. Furthermore, Boventer [55], Richardson [56,57], and Firman [58] rec-
ommended various variables relevant to regional growth, with the assumption here that
personal situations related to exogenous (regional) development could influence farmland
ownership. In addition, Stumpf et al. [59] and Fairweather [60] indicated that policy issues
remained essential to observing decision-making processes by individuals. Despite their
tight relations to agricultural sustainability and regional growth, policy variables go beyond
“situations” in these categories by offering direct programs for farmland owners.

2.3. Eliciting Hidden Constructs: Repertory Grid Technique

Focusing on the complex decision-making processes of farmland ownership requires
expanded observations on individual cognition, not only by tangible economic factors,
but also by personal, social, and cultural factors that may not be easily quantifiable. In
that sense, the investigation should involve a cognitive mapping technique that could
help describe how people think about decision-making processes over their farmlands
based on their worldview [61]. At this point, the Repertory Grid Technique (RGT) [62-65]
is particularly valuable in understanding ownership decisions regarding farmlands due
to its focus on eliciting individuals” subjective experiences and perceptions. The RGT
is designed to reveal how individuals understand and interpret their world [66]. In the
context of farmland ownership, it can shed light on how farmers perceive the benefits,
challenges, and meanings associated with different ownership decisions. For example, it
may reveal how farmers balance economic considerations with values related to family
tradition, stewardship of the land, or community welfare [67-69]. Additionally, RGT can
highlight individual differences in the ways farmers make ownership decisions, thereby
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acknowledging the heterogeneity within their communities. While individual differences
are important, RGT can also identify common or shared constructs that are influential across
a farming community or population [70,71]. These shared constructs could be indicative of
broader cultural or social norms related to farmland ownership.

Table 1. Research variables as superficial constructs.

Categories Variables Dimensions
Household size
Education level of farmland owners
Farming experience Social
Availability of successor(s)
Household Education level of the successor(s)
condition Income
. Economic
Side job(s)
Farmland size .
Spatial
Soil quality
Family participation in farming activities Agricultural practice
Social management for farming
o . Social
Contribution to the local community
Agricultural : .
S Regional minimum wage
sustainability Economic
Laborers
Tools and technology Agricultural practice
Participation in community activities
T Social
Participation in governments programs
Job opportunity
Input price .
Regional - Economic
Output price
growth
Productivity
Distance to the main road )
Spatial
Distance to market
Farmland conversion Agricultural practice
Loan programs for farmers
- . Economic
Policy Agricultural subsidies
Farming guidance Agricultural practice

For decades, RGT has been the most recognized and widely utilized derivation of
Kelly’s Personal Construct Theory [63]. RGT is an interpretative mapping technique aiming
to describe how people use their cognition to perceive real-world phenomena [64]. It
was originally used in psychotherapy, clinical counseling, and educational settings [72,73].
Since then, RGT has also been used to study human responses to urban activities [74],
architecture [75], tourism [76], and natural environments [77]. Shaw and McKnight [78]
stated that RGT is reliable for observing the underlying mechanism of the decision-making
process. In the workflow (Figure 1), RGT gathers personal information (e.g., responses,
opinions) from the observed individuals and turns it into a grid. In the repertory grid,
elements represent the alternative decisions, while constructs represent what drives the
alternative decisions. Links within the grid represent the importance of the criteria for
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PURPOSE
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the decisions. Theoretically, elements are the objects of attention within the domain of
investigation. They are the things or events abstracted by constructs [79,80]. Consequently,
the types of elements used in the grid will determine the types of elicited constructs [81].
Thus, the elements must be homogeneous (i.e., made up of all objects, events, and situations
but not a combination of different groups), representative (i.e., represent an area under
investigation [62]), and discrete (i.e., not a subset of other elements).

A B C D 3
Identifying Conduc’flng Introducing Eliciting Completing
" Purposive f .
Population . Repertory Grid Constructs Grid
Sampling
of Indigenous on the Farmland to the by the by the
Farmland Owners Owners Samples Samples Samples

Figure 1. Workflow of the Repertory Grid Technique.

3. Methodology
3.1. Research Design

Following the research objectives, questions (RQs 1-3), and RGT workflow (Figure 1),
this study was conducted based on a 3-stage design (Figure 2). In the first stage, this study
selected multiple case studies within the same regional area for generalization purposes. In
the next substage, the population of farmland owners in the case studies was identified
and sampled using purposive sampling [82]. RGT, like other qualitative methods [83],
aims toward achieving a more fine-grained and in-depth understanding of individual
inquiries to build syntheses. Consequently, the issue of sample size and representativeness
have little to no relevance to the validity of the research [84]. The second stage (Data
Collection) began with the development of superficial constructs. Based on the third RGT
step, the initial constructs were then introduced to the samples (farmland owners) through
in-person meetings. In contrast to conventional research methods like questionnaires, the
RGT protocol, as a qualitative method, avoids biasing the respondents with preconceived
inquiries in formalized research instruments [85]. Thus, in the subsequent meetings, the
involved farmland owners elicited their implicit constructs through their own thought
processes with minimal intervention, as suggested by the fourth step in RGT. The constructs,
according to the fifth RGT step, were later turned into the repertory grid in the meetings.
After the grid had been completed, in the third research stage (Data Analysis), first, grid
groups were established by applying statistical mean analysis [86]. The next substage
focused on analyzing the farmers’ decisions according to the grid groups by employing
Principal Component Analysis (PCA) [87]. Then, the results of the entire process were
interpreted directly to synthesize the findings.

I. Sampling 11. Data Collection 111. Data Analysis

Selecting
Case Studies

Developing " e -
Identify Superficial I;g?‘:gi::f Eliciting Completing Estag:;fjhlng ‘;’;fg;‘;% Interpreting

Samples Constructs Constructs the Grid o Results
Grid Samples Group Decisions

Principal

Purposive Literature In-person In-person In-person Statistical Direct
. X X " X . Component .
Sampling Review (direct) (direct) (direct) Mean Analysis Analysis Interpretation
[ A ] B | L c | o ]| £

Figure 2. Research design.

3.2. Case Study

Individual cognition and implicit constructs are extremely particular to the observed
individuals. Consequently, generalizing relationships between cognitive views and own-
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ership decisions requires multiple case studies to gather the regional pattern of decisions.
Basically, the multi-case technique allows aggregation and/or cross-case analyses [88]. In
practice, to aggregate farmland ownership decisions, the multiple case studies should be in
the same region to ensure that the emerging constructs can be well aggregated to form the
pattern of hidden constructs among farmland owners in the region. This research chose
three villages (Gayam, Ngampel, and Pojok) in Kediri, East Java, Indonesia (Figure 3), as
the case studies. These are located within the center of agricultural growth in Kediri [89].
Despite having solid traditional characteristics, Kediri is one of the more developed regions
in East Java [90], while the province itself hosts the most extensive agricultural lands in
Indonesia [91]. However, the rapid urbanization in Kediri has triggered farmland conver-
sions [92,93]. In searching for solutions, it is imperative to first understand the driving
factors behind ownership decisions among farmland owners in the region. As aforemen-
tioned, individual cognition and implicit constructs typically affect the driving factors.
Looking at the explanations, choosing multiple case studies in Kediri is entirely beneficial
to achieving the aims and objectives of this research.

Legends

—{1 Zoom magnifier
Q Country boundary
#l+ Regional boundary
0 Indonesia

6 East Java

® Greater Kediri
@ «ediiciyy

Gayam, Ngampel,
and Pojok villages
A\ J

Kudus:

Suragaya

+Sidoarjo

Nganjuk BANJAKAN""

Eeet Gayam

‘.'Ngampel

sayuwarnc il T ——— Y
3 &/ Kediri

Figure 3. Gayam, Ngampel, and Pojok villages (iv) in Kediri (iii), East Java (ii), Indonesia (i).

3.3. Data Collection

The target population included 229 farmland owners locally residing in the three selected
villages. This study sent invitations to 28, 7, and 18 potential respondents from Pojok, Ngampel,
and Gayam villages, respectively. The invitees were selected from those who were acknowl-
edged by the local government for their active participation in community meetings and
organizations. In the data collection, 27, 8, and 5 landowners from these villages, respectively,
attended the meetings. The total sample size (40) is significantly larger than the consensus
in RGT studies (15-25) [94]. Of the attendees, those from the same village were divided into
smaller groups consisting of 2—4 respondents. The field surveys began with an interview for
every small group. The research purposes and RGT processes were introduced to each of
the small groups to allow them to establish the same understanding. This study employed
face validation [95] to ensure respondents understood the purposes and processes. After that,
each respondent elicited their constructs based on personal knowledge and experiences, using
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research variables as clues. For each set of three elements, the respondents considered what
the first two elements had in common, as opposed to the third, and the reasons for the answer.
Since a construct is always a pair of one emerging pole and one implicit pole, the respondents
were tasked with locating the pairs of constructs. The repertory grid (Figure 4) was formed
from constructs (in rows) and elements (in columns) that were linked by “links” [96]. The best
constructs based on respondents” opinions were written on the left side (emerging pole) of the
grid, and the worst ones were on the opposite (implicit pole). The best constructs referred to the
expected condition, and the worst constructs were the opposite. Next, the respondents were
asked to score the cell below each element. For example, if they agree with the construct “A” as
a driver for the element “C”, they should give a score of 4 or 5, meaning that the construct “A”
was a significant driver when respondents chose the option “C”. The respondents, to get an
in-depth understanding, were allowed to remove or add additional constructs. Then, they were
asked to fill out the constructs. In the end, the respondents had virtually positioned themselves
into elements and completed the entire grid.

Implicit Pole

Emerging Pole

oo
o
£
=
<
o
b
=
o
“

Converting

Keep farming

Figure 4. Example of an expandable form for the repertory grid.

3.4. Data Analysis

Multiple grids in RGT can be analyzed using single or multi-grid analyses [67]. In
single-grid analysis, the grids are analyzed one by one. In multi-grid analysis, a new
grid is formed to aggregate the multiple grids by calculating the average (mean) of each
cell in the original grids [86]. Basically, a multi-grid analysis might blur the personal
identity of single grids. However, it is beneficial to gain a better vision of the groups.
Since this research was observing patterns among individuals in multiple case studies,
the data analysis applied multi-grid analysis. After producing the aggregate grid, this
study employed PCA [87] to clarify the relationship between constructs and elements using
Idiogrid software (version 2.4) [97]. In the PCA, the number of principal components was
determined using a correlation matrix. Only those with eigenvalues of more than one were
chosen to create a scree plot [98]. The next step was to rotate the dataset to produce loading
scores for the elements and component scores. Varimax rotation was chosen, since the
data (elements and constructs) were orthogonal [99]. The component score represented
how each construct related to elements and its component. The scores were annotated to
represent which pole the constructs or elements belonged to. When the number of principal
components of constructs and elements was similar, the principal components of elements
were determined prior to the constructs. Consequently, the first iteration of the step above
determined the principal components of elements. The process used elements as if they
were variables and constructs as samples. After that, it was switched to produce the loading
scores of constructs.
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4. Results
4.1. Profile of the Respondents

After completing the field surveys, this study first built the socio-economic profiles of
the 40 respondents (Figure 5). In terms of occupations (A), most respondents considered
farming their primary occupation. Only one respondent declared oneself primarily an
entrepreneur while considering farming a side job. The rest (2 people) declared being
a teacher or cattle raiser their primary occupation. Aside from their main livelihoods,
more than half of the respondents (25 people) were not engaged in any side jobs, while
15 others had income-generating activities other than farming. Regarding the education
level of the farmland owners (C), most of them (19 people) graduated from elementary
schools, eight from junior high schools, and 11 from senior high schools, while only two
have university or college degrees. Meanwhile, since this research involved farmland
owners, only one person per family participated. Thus, this study gathered the profile of
their household sizes (D). The sizes varied, with 3, 16, 10, and 8 owners having three, four,
five, and six people in their households, respectively. A minor subset of the samples (four
landowners) has more than six people in the households, with the largest size being nine
people in one household. Regarding the number of children (E), only two respondents
have a single child, while 15, 11, and 7 respondents have two, three, and four children,
respectively. The rest (five landowners) have five or more children. Furthermore, most
respondents (25 people) have 1000-3000 m? of farmland. Nine people owned more than
5000 m? of land. Only one person owned less than 1000 m?. Four people owned 3001-4000 m?
of land, while the rest (one person) held 4001-5000 m? of farmland. From the farmland, 13 and
18 owners produced a total yield of 13 and 18 tons, respectively. Additionally, four people had
4-6 tons, one farmer had 6-8 tons, and four respondents had more than 8 tons of yield. In terms
of monthly income (H), roughly half of the total participants (19 people) generated less than
IDR 1 million (<USD 68.2;, USD 1 ~ IDR 14,670 as of April 30, 2023). A similar subset of the
samples (17 people) earned IDR 1-2 million (=USD 68.2-136.3), while the rest (4 people)
generated more than IDR 2 million (>USD 136.3).

cattle raiser 1 I teacher

main occupation 11

side job(s)

last education

household size

children

farm size (m?)

total yield ton]

monthly income

entrepreneur

yes 15 B 25

junior high schools 1 university/colleges
elementary schools 19 .3} senior high schools 11 2

8 people
3 people 1 7 people
3 4 people 16 5 people 10 7
9 people
1 child 1 5 children 19 children
2 2 children 15 3 children 1 4 children 1
6 children
3001-4000 7 children

2001-3000 4 1 >5000

4001-5000

6-8
>IDR 2 million

Figure 5. Socio-economic profiles of the respondents.
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4.2. Repertory Grid Technique

Table A1 (Appendix A) shows the list of elicited constructs from the RGT process,
including their direct relevance to the initial or superficial constructs (Table 1). According
to the respondents, farm owners expected their children to take over the farm, eventually.
However, they were unwilling to pass it on to successors lacking sufficient skills (G4).
Despite some cases where successors had a high willingness to do farming and/or continue
the farming businesses (G24), technical farming skills (G2, G3) remained necessary. Even
children highly motivated to farm needed robust farming expertise, which could be gained
through either working directly with the parents (G24) or formal education (G5). However,
parents also prioritized formal education (G5) to give their children alternative job options.
Still, this produced an unintended consequence. As their successors focused on school, their
involvement in farming decreased. The excellent choice of letting the children have a better
formal education than their parents somehow came at the cost of distracting them from
gaining practical farming experience. Consequently, farmers had to balance their desire for
skilled successors (G4) with their children’s formal education (G5), which reduced their
fieldwork exposure.

Additionally, there were similar concerns around labor-related constructs essential
to farming operations. Farmland owners viewed labor availability (G12) as being just as
critical as access to capital (G14) and farming expertise (G3). They found a critical need
for highly skilled laborers who could perform their tasks efficiently while remunerating at
reasonable rates. However, respondents indicated that the number of these sought-after
skilled workers was on a downward trend in the market (G12), a concerning phenomenon
for farmland owners. Consequently, the owners had to travel substantial distances from
their villages (G22, G23) to recruit skilled workers, despite relevant job opportunities closer
to home. Amid this scarcity of local skilled labor, vital but less skill-intensive tasks, such
as operating water pumps and conducting night patrols, do not require a high degree of
expertise. Thus, local workers with less specialized skills could contribute effectively to
these areas (G7), underscoring the potential for leveraging the local unskilled labor force
for certain critical yet uncomplicated farming tasks. Nevertheless, while the community
supplied unskilled job opportunities, the lack of locally available skilled laborers still forced
farmers to seek workers much farther away:.

Furthermore, the level and trend of income were both essential, along with the oppor-
tunity to have diversified income sources (G10). More specifically, farmers expected and
desired a steadily progressive income over time. This expectation stemmed from the fact
that their income as rice farmers only materialized at harvest time, which may occur just
once or twice a year (G16). Thus, they had to carefully budget and save their income from
one harvest to last until the next. However, the selling price of rice fluctuated according
to unpredictable market conditions (G15), making it difficult to predict their total income
from season to season. Consequently, diversifying their income sources emerged as a
natural choice to generate more regular cash flow over shorter intervals between harvests.
Since rice farming demanded extensive time and labor, farmers sought side jobs (G11) that
required less intensive labor, such as craft making, cattle raising, and working as paid
laborers on other farms. In particular, cattle raising emerged as a common way for farmers
to secure alternative income between harvests, whereby they could sell their livestock at
the market in difficult times. In short, farmers depended on both progressive rice farming
income and income diversification to maintain financial stability.

On the other hand, farmers had to be creative and resourceful when managing ex-
penditures for their farming activities and family needs to maintain positive cash flow. In
practice, farmers actively reduced costs by decreasing their use of hired laborers (G12),
pursuing side jobs (G11), and farming as much land as possible themselves (G1, G3, G24).
They also exhibited resourcefulness by building their own livestock cages, self-repairing
their homes, and leveraging their skills to earn extra income and improve livelihood se-
curity. Several landowners even worked as laborers on larger farms, not only for income
but also to take advantage of scarce job opportunities (G13). Despite these efforts, inflation
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consistently drove prices of daily necessities higher (G1), unfortunately at a faster rate than
income growth. Thus, both the level and trend of income (G10) were critical to creatively
covering rising expenditures while still achieving a net positive cash flow. The results
highlighted farmers’ creative cost-cutting and income-supplementing strategies to balance
their budgets against inflation pressure on expenditures (G1, G17). Their resourcefulness
(G2, G3) was key to maintaining financial stability, but their fundamental dependence on
sufficient and steadily rising farming income remained.

Meanwhile, the results further revealed that, for farmers, the amount of income
and benefits was not the primary factor. Accessibility, equitable distribution, and low
barriers to exogenous support (G14, G18, G19) were also critical considerations. However,
government programs intended to improve farmers’ lives often lacked transparency and
imposed difficult requirements to access benefits. A typical example was the subsidy
program (G19), which had both input subsidies (e.g., fertilizer, seeds, and machinery)
and output subsidies (e.g., transportation, guaranteed minimum prices, and facilitated
market access). While farmers deserved these benefits, the amount each received differed
based on location and farm characteristics (G20, G21). For instance, native farmers on Java
Island often qualified for and received less than farmers from other islands, likely reflecting
regional economic disparities (G9, G26). In addition to absolute amounts, factors like equal
information access, equitable geographic distribution aligned with need, and easy-to-meet
requirements were therefore vital for farmers to actually obtain income and benefits from
government programs (G9). In other words, both the amount and accessibility of support
were critical to truly improving farmers’ livelihoods.

In practice, the number and amount of agricultural subsidies were generally sufficient
for farmers to operate their businesses. However, accessibility and distribution of the
subsidies created uneven impacts across regions, even down to the group and community
levels (G6, G8). Additionally, subsidy programs were sometimes not equally accessible
or distributed. In particular, the requirements to qualify for certain subsidies (G6, G25)
could be difficult for farmers to satisfy. As a response, farmland owners elicited an im-
plicit construct of “instructor capability” (G27), which would eventually be relevant to any
farmland ownership decisions (G26). Central to this construct were instructors who could
help them gather valuable information and meet the requirements of subsidy programs.
However, individual instructors exhibited varying capabilities (G27). Therefore, authori-
tative institutions, ideally the same bodies administering the subsidies, should carefully
select and appoint qualified instructors. In sum, while the subsidies were adequate in terms
of number and amount (G19), their accessibility and distribution largely depended on
instructors’ capabilities to assist farmers in seeking qualifications and applying for subsidy
programs (G27).

The multi-grid analysis of individual RGT grids expanded the initial constructs pro-
vided (Table 1) into a staggering 85 constructs from the respondents (Appendix A). This
study considered all 85 elicited constructs as variables. Meanwhile, the RGT process also
confirmed six elements, which were then treated as samples in the subsequent Principal
Component Analysis. Table 2 shows the minimum, maximum, and mean values for six
different ownership decisions. Standard deviations were also provided to see how individ-
ual values in each decision differ from the mean value of the ownership decision. Looking
at Table 2, the “keep farming” and “buying” decisions showed considerably higher mean
values than other ownership decisions. Constructs in the “keep farming” decision were
originally posited to have medium-level significance (3.00-3.50), which was supported by
the mean value (3.28). However, looking at the standard deviation (0.479), the respondents
thought that many constructs for the “keep farming” decision were indeed important at
medium to low levels. Meanwhile, the “buying” decision showed a wide range of answers
(1.88-4.68), implying that some elicited constructs might not be as vital as they were initially
thought to be to drive respondents to choose this decision. Overall, all ownership decisions
showed that the highest scores of the constructs confirmed their importance at medium to
high levels (3.53-4.68).
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Table 2. Descriptive analysis of elements (decisions).

Decision N Minimum Maximum Mean Std. Deviation
Keep farming 85 2.13 4.30 3.2825 0.47900
Buying 85 1.88 4.68 3.7462 0.66926
Joint farming 85 2.20 3.53 2.9072 0.33031
Leasing 85 2.00 3.57 2.8441 0.32851
Selling 85 2.05 3.67 2.7367 0.43217
Converting 85 1.30 3.73 2.5962 0.63472

Valid N (listwise) 85

4.3. Principal Component Analysis

The primary purpose of conducting PCA was to better understand how the influencing
factors or driving forces impacted decision-making processes. Running PCA in the Idiogrid
software revealed the correlations between elements and constructs in the dataset. Through a
Cartesian diagram, constructs found in the same quadrant with particular elements indicated
high scores for the corresponding elements. These high-scoring constructs were subsequently
considered the key drivers behind the decisions. At the start of the PCA, eigenvalues were
calculated to determine the optimal number of components to retain. Figure 6 presents a
graphical correlation between the number of components and the corresponding eigenvalues.
The results showed that configurations with either one or two components were identified
as the only instances in which the eigenvalues surpassed the threshold value of 1. Therefore,
two components were retained for the PCA in this study. In the prior RGT stage, the elicited
constructs were orthogonal or independent. Due to the orthogonal nature of constructs, the
varimax rotation was elected for the PCA stage. This decision was intended to emphasize the
characteristics of the two components (PC1 and PC2), thereby enhancing clarity in the PCA
outcomes. Varimax rotation was therefore employed with the intention of providing a clearer
understanding of the components retained.
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Figure 6. Initial results of eigenvalues for the elements.

In the PCA process, ownership decisions (the elements) were classified according to
their driving forces. PC1 (X-axis) accounted for 39% of the total variance. The component’s
loading scores were related to “keep farming” and “buying” decisions in the positive pole.
In fact, the “buying” decision was particularly close to “keep farming”. This result implies
that “keep farming” shared some driving forces with the “buying” decision. Additionally,
when a farm owner intends to expand their farmland, they would prefer to continue the



Land 2023, 12, 1847

13 of 23

farming activities by themselves. In relation to the constructs, for instance, the “road
condition” construct appeared to be correlated with the “keep farming” and “buying”
decisions. This implies that improving road conditions would induce farmers to “keep
farming” on their existing land or “buying” additional land. Conversely, deteriorating road
conditions would prompt decisions like selling the land or making the other three decisions.
On the other hand, “joint farming”, “leasing”, “selling”, and “converting” were at the
negative pole. This implies that the “converting” decision was influenced by common
driving forces shared with “leasing”, “selling”, and “joint farming” decisions. In particular,
the “converting” element (decision) in the first component seemed to be associated with
the other elements that were suspected of contributing to farmland conversion.

Meanwhile, the constructs were segmented into four groups, as reflected in the four
quadrants of the cartesian diagram, to see their closeness to the elements (ownership
decisions). In general, constructs closely associated with certain elements produced high
scores for those elements. Based on PC1, “keep farming” and “buying” were clustered in
the first group (PC1-based Group I) with high positive average loading scores for several
constructs, including farming experience (+0.80), the availability of successors (+0.80), and
laborers (+0.90). The other constructs in this group were rice quality (+0.86), government
involvement in fuel subsidies (+0.88), and beneficial loan programs (+0.72). The two
decisions were also positively correlated with the availability of transportation (+0.90),
which was strongly associated with accessibility issues in the RGT results. The second group
(PC1-based Group II) was closely associated with four other decisions (i.e., “joint farming”,
“leasing”, “selling”, and “converting”), all of which were accounted for by negative loading
scores. Some notable constructs in this group included the shifting custom-related farming
activities (—0.95), loan payday schedule (—0.50), and the income level of side jobs (—0.18).
However, it is particularly important to note that these factors had small loading scores,
implying that they should be used to measure the associated decisions.

Furthermore, the second component (PC2, Y-axis) accounted for 36% of the total
variance. In the PC2-based Group I, the “selling” (+2.82), “leasing” (+1.30), and “converting”
(+2.31) elements remained clustered together. Additionally, “joint farming” was also
clustered in this group with a considerably smaller loading score (+0.65). In agreement
with the clustering based on the first component (PC1), “keep farming” and “buying”
elements remained in the same cluster (PC2-based Group II). Still, these two decisions
distinctly positioned each other, separated by a significant gap. Positive polarity based
on PC2 indicated distinguished factors in the production aspect, such as workload (+0.53)
and the seasonal price of yield (+0.67). Other significant factors identified included job
opportunity (+0.6), job requirement (+0.72), and the conditions for side jobs (+0.8). On the
other hand, the PC2-based Group II, located in the negative direction of PC2, also included
many factors. The group was particularly characterized by driving factors with highly
negative loading scores. In general, it was highly influenced by capital production, the
sustainability of farming at the household level, government involvement, and the farmers’
economic conditions. Household conditions such as daily expenses (—0.76) and the trend
of income (—0.78) were two examples of critical constructs characterizing this group.

Additionally, issues related to capital production appeared to hold a significant in-
fluence in the PC2-based Group II (negative loading factors). In particular, farming sus-
tainability at the household level was affected by household size, which provided unpaid
laborers (—0.84), the availability of successors (—0.81), and expected successors (—0.79).
Additionally, family participation in the farming activity (—0.71) and the willingness of
expected successors to inherit the farmland for farming (—0.92) were also important. Ad-
ditionally, decisions in the group corresponded with the response to the government’s
programs (—0.74) and the effectiveness of the programs (—0.75). This group was also asso-
ciated with loan-related issues such as loan threat (—0.69), payback due date (—0.64), the
availability of loan programs for farmers (—0.93), and the benefits of loan programs (—0.89).
Subsidy-related factors also played a part in characterizing this group. They included the
amount (—0.71) and distribution (—0.70) of subsidies. Furthermore, agricultural extension
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programs were available for farmers. The technical capability (—0.73) and innovative
behavior (—0.81) of instructors were thus considered when owners made “keep farming”
and/or “buying” decisions, since technology transfer and expert guidance would help
farmland owners overcome all the obstacles that might harm their income security.

Looking at the positioning of six ownership decisions along with PC1 (X-axis) and
PC2 (Y-axis), the elements were clearly separated into two major groups. The first group of
elements consisted of “keep farming” and “buying” decisions, which were located within
the fourth quadrant with positive PC1 and negative PC2. Since there was virtually no
decision in this group that threatened the sustainability of farming activities, this group
was referred to as involving sustainability-leading decisions. Based on the PCA, about 70%
of the total constructs were located within the quadrant, implying that those constructs
lead to farming sustainability. Maintaining these constructs would then be critical to induce
“keep farming” and/or “buying” decisions. Meanwhile, the second major group consisted
of “joint farming”, “leasing”, “selling”, and “converting” decisions. These decisions were
within the second quadrant, with negative PC1 and positive PC2. Since these decisions and
the associated constructs could make farmland vulnerable to abandonment or conversion,
this group was referred to as including sustainability-threatening decisions. The low
number of constructs in the quadrant implies that choosing sustainability-threatening
decisions would only need a few considerations. This indicated that farmland owners
might easily switch to sustainability-threatening decisions, mostly when those driving
forces (i.e., constructs) satisfied their desires.

In general, all the constructs were scattered in all four quadrants. Since the two major
groups were within two quadrants (Il and IV), constructs scattered in the first and third
quadrants created a residual group: the gray zone. Technically, the gray zone referred to
the Cartesian positioning in which the constructs within it, to some extent, affected both the
major groups of elements, but did not lean toward or become associated with one of them.
In this gray zone, the constructs imply indecisiveness. From the respondents’ point of
view, constructs within the gray zone moderately drove certain conditions. Some examples
of constructs in this zone included prestige (—0.73), information technology for weather
forecasts (—0.67), and the trend of output prices (—0.73). Additionally, the gray zone was
associated with the impact of farmland conversion on farming (—0.35). Despite being
considered indecisive factors, those constructs could drive certain ownership decisions
if the users of the research results (e.g., policymakers and land-use planning agencies)
are ignorant. Those constructs might correspond to certain other constructs, since they
were elicited from the same variable. For example, farmland conversion could be closely
related to the impact of regional growth on farming activity. If users ignore the possibility
of farmland conversion, this might drive the owners to make sustainability-threatening
decisions.

5. Discussion

The primary objective of this study was to uncover the cognition and implicit values
that could drive individual farmland ownership decisions. This research, responding to
the first research question, employed RGT [64] combined with subsequent PCA [87]. The
Repertory Grid Technique, a method rooted in Kelly’s personal construct theory [79,80],
allowed for the identification of individual cognition and implicit values. PCA was em-
ployed to examine the relationship between these constructs and the preferential decisions
made by the owners. Reaching beyond fully quantitative approaches, the unique cross-
methodological approach effectively unearthed the in-depth cognitive processes that might
otherwise remain hidden in typical quantitative research methodologies. Responding to the
second research question, this research closely examined the cognition and implicit values
by deriving idiosyncratic constructs of personal meaning leading to insight into individual
cognitive structures. This study identified a total of 85 hidden constructs that, corroborating
previous land studies, led to six different ownership decisions: maintaining current farm-
ing practices (“keep farming”) [38], entering into cooperative farming agreements (“joint
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farming”) [39], leasing out the land [40], purchasing additional land [41], selling existing
land [42], and converting the land for non-agricultural uses [43]. The significant number of
hidden constructs and the variety of ownership decisions underscored the complexity of
the decision-making process and the necessity of employing PCA to reveal the relationships
between these constructs and decisions.

Responding to the third research question, this study discovered two distinct groups of
decisions: those promoting farming sustainability and those posing threats to it. Sustainability-
inducing decisions, which include maintaining current farming practices (keep farming) and
buying additional land (buying), were primarily driven by issues related to household, farm,
and policy. Supporting Shahzad et al. [100] and Foguesatto et al. [101], household-related issues
included the presence of familial successors (children) to take over farming operations and the
education level of the children. Farm-related factors, as also stated in other studies [102,103],
interconnected the quality of the soil, the farming systems in use, and the yield and quality of
the farm produce. Policy issues, parallel to Bekkerman et al. [104] and Jew ef al. [105], included
the presence of government support programs for farming, and the degree of dependency
on government subsidies. Conversely, sustainability-threatening decisions, such as “joint
farming”, leasing, selling, and converting farmland for other uses, were primarily driven by
uncertainties. Corroborating other studies [106-108], these uncertainties included the inability
to fulfill loan payment schedules, the number of work hours required, and the job requirements
for supplementary occupations. Additionally, this study revealed a “gray zone” that could
lead to either sustainability-promoting or sustainability-threatening decisions. It included
floating factors that could influence ownership decisions in different directions, confirming
decision-making dynamics in the context of farmland ownership [109-111].

Meanwhile, there were compelling insights into the decision-making tendencies of
farmland owners, particularly in relation to their farming sustainability. In general, a
healthy willingness to continue farming activities was exhibited by the landowners, in-
dicating preferential considerations to maintaining their current agricultural activities.
Supporting other studies [10,112], sustainability-leading decisions were remarkably rep-
resented by the strong willingness of farmland owners to engage in farming businesses.
These decisions, therefore, appear to represent the safest mechanism that allows farmers
to focus on their core competence: agriculture. On the other hand, the second group,
i.e., sustainability-threatening decisions, exhibited a trend away from maintaining owned
farmland. The interesting finding here was the noticeable inclination toward “joint farming”
and “leasing” decisions, both belonging to this second group. Corroborating previous
findings [113,114], this suggests a shift in the preferences of farmland owners toward enter-
ing partnerships with more active or larger-scale farmers. The original landowners opted
to relinquish the day-to-day management of their farmlands to their farming partners,
allowing the partners to continue utilizing the lands for agricultural purposes. In a situation
such as this, the original owners chose to distance themselves from direct farming activities
(on-farm) or related businesses (ex-farm). It indicates a notable shift in cognitive preferences
concerning land management, highlighting, as also noted in other research [115,116], a
transition from direct farming to partnership-based farming.

Moreover, numerous research has suggested farmland conservation to mitigate un-
controlled regional growth [16,117-119]. Ownership decisions that help sustain farming
activities are not only desirable, but also crucial for agricultural sustainability, food security,
and environmental protection. In this research, the “keep farming” decision appeared
to involve a complex decision-making process influenced by various cognitive factors.
Corroborating previous studies, this study has identified three main considerations that
influence the decision to continue farming: farming capital [120], infrastructure [121], and
certain non-farming factors [122]. Considering these issues, decisions such as “leasing”
and “joint farming” might appear attractive due to their economic benefits and smaller
amount of resources required. However, these alternatives share similar reasoning with
“selling” and “converting”, making them potentially risky options to suggest to farmers. In
promoting sustainability-inducing decisions, the government’s role in farmland conserva-
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tion is pivotal. Any policy or strategy designed to conserve farmland must consider the
cognitive concerns and implicit values of farmland owners. Farmland owners are not just
economic actors; they are integral to their communities [123] and have the right to human
wellbeing [124]. If the government designates their land as conserved, the owners must
continue farming. If they decide to cease farming, they must sell the land to other farmers.
This decision, however, is not a simple one to make.

In terms of research limitations, the multi-grid analysis ignored the personal identities of
the respondents. As a result, the group profile was treated as the reference baseline instead
of personal profiles. Driving forces were derived from the average scores of individual grids,
implying that the drivers occurred at the individual level. Interaction between individuals and
groups or communities, as in previous studies [125,126], might produce different results. Those
multi-actor interactions were developed at the individual level but eventually formed group
patterns, meaning that personal opinions remained needed to establish regional interventions.
Since this study focused on individual-level construct-element links, the findings would work
for individual-focused interventions, such as altering individual farmland owner decisions.
Basically, the results of RGT are limited to cases with similar spatial and group profiles. Interven-
tions at more macro levels may use these results, but more consideration is required, because
these constructs reflect personal cognition rather than communal agreements. Furthermore,
as suggested by other research [125,127], the fact that individual farmland owners establish
communities with people from various personal and occupational backgrounds should be care-
fully considered. However, if the target of an intervention is homogenous (i.e., only farmland
owners), it could be easier to adopt the results immediately. Of course, related stakeholders
should be identified to reduce the noise and other unexpected effects.

6. Conclusions

The land is not just a physical space: it also holds socio-cultural significance. It provides
resources for livelihoods and supports various industries. In the agriculture sector, access to
and quality of farmland are crucial for sustainable food production and food security. Farmland
ownership grants immediate access to resources, provides wealth-generation opportunities,
and encourages sustainable practices. Ownership decisions can impact the structure and
sustainability of the agricultural sector, as expanding, selling, or converting farmland can
have socio-economic and environmental implications. Factors such as aging farm owners,
financial needs, lack of successors, urbanization, and land policy influence farmland ownership
decisions. Understanding the driving factors behind the decisions, including cognitive factors
and hidden constructs, is vital for sustainable agriculture. Previous studies have primarily
focused on socio-economic factors, and they have also applied simplistic treatment of these
factors as mere quantitative variables, neglecting the roles of cognitive factors and implicit
values deeply underlying ownership decisions. This study aimed to uncover these hidden
constructs impacting individual ownership preferences, proposing an alternative approach that
could enrich subsequent statistical analyses and yield more comprehensive results. This research
thus sought to answer research questions related to discovering implicit values, identifying
hidden constructs, and understanding their relationship to preferential ownership decisions.

Answering the first research question, this study used the Repertory Grid Technique in
conjunction with Principal Component Analysis to help discover the cognition and implicit
values of individual farmland owners that could influence their ownership decisions. Answering
the second research question, this study found 85 constructs leading to six different ownership
decisions: “keep farming”, “joint farming”, leasing, buying, selling, and converting. The
staggering number of hidden constructs and six preferential decisions necessitated the use
of PCA to expose the relationships between the constructs and the decisions. Answering
the third research question, this study found two groups of decisions and their associated
driving forces: those leading to and those threatening farming sustainability. Sustainability-
leading decisions (i.e., buying and keep farming) were primarily driven by the availability
of successors, soil quality, the farming system, the education of the farmers’ children, farm
yield and its quality, the dependency on subsidies, and the support of farming programs from
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the government. Meanwhile, sustainability-threatening decisions (i.e., joint farming, leasing,
selling, and converting) were driven mainly by the uncertain payment day, work hours, and
job requirements for side jobs. The results also generated a gray zone involving floating issues
that could lead to divergent decision groups, making them able to result in either sustainability-
leading or sustainability-threatening decisions.

Derived from personal cognition, the driving forces reflected the respondents’ deeply
personal opinions, which have typically been ignored. Discovering the factors and their rela-
tionships to preferential decisions allows observers to understand how the respondents thought
about regional growth and agricultural sustainability. Looking at how RGT was able to feed
enriched inputs to the PCA, the methodology used in this study could influence future research
methods in this field. It could encourage a more holistic approach to studying land use and
ownership, considering qualitative factors such as personal preferences and cognitive factors
leading to quantitative findings from statistical analyses. Additionally, the findings of this
study could inform strategies for regional development and sustainable agriculture in Indonesia.
Understanding cognitive factors that influence preferential ownership decisions could help in de-
signing interventions to encourage sustainable practices among landowners. Then, the findings
may influence land use policies, particularly those related to farmland ownership. Applying
similar processes to other regions in Indonesia could help tailor policies to area-specific farmland
ownership issues in pursuing sustainable agriculture within certain regions. Long-term policies
based on the findings could also be designed to support sustainable agricultural practices and
secure food production in larger geographical areas, including provincial or national levels.
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Appendix A

Table A1l. Initial and elicited constructs, including their direct relevance.

Initial Constructs Elicited Constructs
Name Code No. Name
1 Daily expenses
Household size Gl1
2 Availability of unpaid laborers
3 Intellectuality
Education level of farmland owners G2
4 Ability of interpret information
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Table Al. Cont.

Initial Constructs

Elicited Constructs

Name Code No. Name
5 Farming ability
6 Fertilization skill
Farming experience G3
7 Pest management skill
8 Seed selection skill
9 Availability of successor(s)
10 Farming experience of the successor(s)
Availability of successor(s) G4
11 Presence of expected successor(s)
12 Presence of expected successor(s) in the family
13 Prioritizing formal education
) 14 Education level of the successor(s)
Education level of the successor(s) G5
15 Agricultural knowledge of the successor(s)
16 Intellectuality of the successor(s)
17 Cashflow record
18 Customs related to farming practices
Social management for farming Gé6
19 Presence of farmer groups
20 Leadership election
21 Contribution to job opportunity
Contribution to the local community G7
22 Effect to local activities
23 Frequency of knowledge sharing
Participation in community activities G8
24 Frequency of group discussion
25 Response to governments’ programs
Participation in governments’ programs G9 -
26 Effectiveness of governments’ programs
27 Income level
Income G10 28 Trend of income
29 Diversified income
30 Income level of side job
31 Side job opportunity
Side job(s) Gl11 32 Workload
33 Diverse income sources
34 Payday schedule
35 Availability of laborers
36 Salary level of laborers
Laborers Gl12 37 Labor management
38 Needs of transport workers
39 Labor’s skill
40 Job opportunity
41 Level of job requirements
Job opportunity G13
42 Salary level
43 Work hours
44 Level of farming capitals
Input prices G14 45 Availability of farmer loan programs
46 Loan threat
47 Trend of output prices
Output prices G15 48 Dependency to seasonal prices
49 Satisfactory toward output prices
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Table Al. Cont.

Initial Constructs

Elicited Constructs

Name Code No. Name
50 Yield
Productivity G16 51 Quality of rice
52 Percentage rice losses
53 Fulfillment of daily needs
Regional minimum wage G17 54 Worse than other side jobs
55 Trend of regional minimum wage
56 Advantage of loan programs
Loan programs for farmers G18 57 Loan accessibility
58 Payback due date
59 Accessibility of subsidies
60 Amount of subsidies
Agricultural subsidies 61 61 Distribution of subsidies
62 Fuel subsidies
63 Prestige
Farmland size G20 64 Tenure system
65 Irrigation system
66 Soil quality
Soil quality G21 67 Trend of soil quality
68 Access to main road
Distance to main road G22 9 Road condition
70 Transportation cost
Distance to market G23 71 Transportation availability
Family participation in farming activities - 72 Family participation in farming activities
73 Willingness of expected successors
74 Farming tools
75 Farming systems
Tools and technology 625 76 Understanding of modern farming systems
77 Information technology for weather forecasts
78 Impact of farmland conversion on farming activities
79 Impact from household waste
Farmland conversion G26 80 Impact to soil quality
81 Possibility of farmland conversion
82 Impact of landowner change
83 Instructors” dedication
Farming guidance G27 84 Innovative behavior of instructors
85 Instructors’ capability
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