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ABSTRACT
The composition of the rural population in South Korea is highly skewed older, with the continuous trends of

depopulation and aging at an unprecedented rate. However, with the constant inflow of urban‑to‑rural migrants,
rural demographic groups have becomemore diversified over the last decade. Although relatively small in number,
new groups of farmers with distinguished life values and experiences are becoming increasingly noticeable in rural
areas. Against this backdrop, the present study attempts to examine the effectiveness of an area‑based, community‑
led rural revitalization project by birth and farming experience cohorts. The paper employs a double‑cohort model
design that nests birth cohorts within farming experience cohorts using the propensity score matching and the
ordered logit model. The comparison of the trajectory of agricultural income between the project‑implemented
areas and non‑implemented areas suggests that the benefits of the project were unequally shared among different
cohorts. Young farmers in their early career stage living in the project‑implemented areas experienced a significant
increase in the probability of earning a higher agricultural income. On the other hand, no perceptible difference
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in the agricultural income trajectory over the study years was found between the project implemented areas and
non‑implemented areas for the case of elderly farmers, regardless of their levels of experience in farming. The study
highlights the necessity to reflect rural demographic changes when designing an area‑based, community‑led rural
development project.
Keywords: Rural Development; Population; Econometric Models; Agriculture

1. Introduction
The composition of rural demography in South Ko‑

rea (hereafter Korea) is changing drastically. The most
apparent andworrisome trends in rural demographyare
young adults migrating to urban areas and the subse‑
quent aging of the remaining population. The depopu‑
lation and aging of rural areas is a global phenomenon,
but the fast rate of such change distinguishes Korea from
other advanced and emerging economies. As of 2024,
55.8% of farm households are aged 65 or older [1].

An emerging contrary trend, however, is the con‑
stant inflow of individuals from urban areas. Although
relatively small in number, the reverse urban‑to‑rural
migration has been observed since the late 2000s, coin‑
ciding with the retirement of the baby boomer genera‑
tion and the 2008 financial crisis. In 2009, the inflow
of urban‑to‑rural migrants began, and the number of in‑
migrant householders seeking a career in agriculture in‑
creased by 83.4% (from 2,218 to 4,080); by 2011, the
number was over 10,000, and this trend has continued.

Rural in‑migration is led by retirees in their 50s
and 60s, but the number of young adults in their 20s
to 40s is becoming more substantial. With the increas‑
ing number of internal migrants from urban centers to
rural areas, the composition of the rural demography of
farmers is diversifying. A new type of population group
markedly different from the elderly traditional farmers
of the pre‑industrialization era is emerging in today’s ru‑
ral societies in Korea.

Before the rapid industrialization period of Korea
from 1962 to 1980, rural residents shared a compara‑
tively homogeneous life cycle that affected the forma‑
tion of rural societies comprised of individuals with sim‑
ilar life experiences, cultures, and values across genera‑
tions. Unlike the elderly traditional farmers, farmsucces‑
sors, who remain in rural areaswhilemost of their peers

migrated to urban centers for prospective jobs, and in‑
migrants with urban backgrounds possess different life
values and career attitudes.

The economic and demographic dimensions of the
emergence of diversified demographic groups in rural
areas are fairly well documented, but the impacts of
such changes on rural policy outcomes remain under‑
explored. Against this backdrop, this study examines
the effectiveness of Korea’s Comprehensive Rural Vil‑
lage Development Project (hereafter CRVDP), focusing
on differences across demographic cohorts defined by
age and farming experience. To achieve this, the study
employs a double cohort analytical framework within
a quasi‑experimental design, utilizing propensity score
matching and an ordered logit model to rigorously as‑
sesswhether the policy’s impacts on agricultural income
varied among distinct subgroups.

2. Literature Review

2.1. Demographic Changes in Rural Areas

Demographic changes in rural areas are a topic of
increasing interest in the rural demographic literature
that focuses on urban‑to‑rural migration and farm suc‑
cession. These studies have highlighted the potential of
rural in‑migrants and farm successors as active agents of
change in rural communities [2–4].

Studies that explore urban‑to‑rural migration have
generally investigated migration motivations, destina‑
tion choices, and migrants’ socioeconomic characteris‑
tics. Many of these studies have attempted to identify
rural pull factors in the context of the retirement pe‑
riod of the baby boomer generation. Overall, urban‑to‑
rural migration is generally led by individuals in their
50s and 60s, who are seeking idyllic surroundings for
a better quality of life [5]. Stockdale and Catney [6] ob‑
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served that the age cohorts in retirement have led this
trend of counter‑urbanization. Regarding their motiva‑
tions, Jauhiainen [4] examined the pull and push factors
for baby boomers’ returning to peripheral rural areas
and found that natural amenities were the most signifi‑
cant factor. Onge et al. [7] also considered natural ameni‑
ties as a key factor affecting the internal migration deci‑
sion.

In Korea, a significant increase in urban to rural mi‑
gration has occurred since 2009, coinciding with the re‑
tirement of the baby boomer generation. While some
studies emphasize that retirees are drawn to rural areas
primarily for natural amenities [8], others suggest that
broader regional attractions beyond environmental fac‑
tors are more important [9]. Despite these differences,
there is general agreement that for this generation, farm‑
ing is not a primary motive for migration [10]. This pat‑
tern aligns with the broader observation that as individ‑
uals age, amenity‑related factors play a stronger role in
migration decisions [11].

An emerging strand of urban–to‑rural migration
studies has explored the urban, young adults migrating
to rural areas to become farmers. Together with young
farming heirs, young entrepreneur farmers are being
studied under the concept of the “young farmer prob‑
lem.” This problem is related to the perceived role of
young farmers in the economic revitalization of rural ar‑
eas [4]. Milone and Ventura [12] defined these farmers as
a “new generation of farmers” and highlighted that their
choice to become farmers contrasts with that of out‑
wardly migrating young adults, who expect to increase
their prospects. These authors emphasize that this new
group is highly educated and thus has both knowledge
and the ability to manage scarce resources strategically
and collaborate with fellow farmers and consumers.

Some studies have analyzed the farming behaviors
and motivations of young farmers. Zagata and Suther‑
land [4] report that young farmers, unlike previous gen‑
erations, deliberately choose farming as a career, re‑
flecting stronger economic motivations, involvement in
value‑added activities, and the ability to leverage urban
networks. Inwoods et al. [13] further differentiate young
farmers into first‑generation and multi‑generation cate‑
gories, showing that first‑generation farmers are more

innovation‑oriented but less profi‑ focused, whereas
multi‑generation farmers prioritize profits and aremore
resistant to innovation.

Other studies have focused specifically on farm suc‑
cessors. For example, Cavicchiolo et al. [14] highlight
that succession likelihood is higher for large, efficient
farms, influenced by both successor characteristics and
external labor market conditions. Overall, recent liter‑
ature emphasizes that today’s young farmers are dis‑
tinguished by high educational levels, entrepreneurial
orientation, and socio‑environmental values, contrast‑
ing sharply with the stability‑seeking, routine‑driven ap‑
proach of older generations.

In Korea, agriculture‑related motivations were re‑
ported as the biggest pull factor for the younger genera‑
tion (those in their 20s to 40s), which starkly contrasts
with that of the older generations, who were mostly
attracted to rural areas by natural amenities [15]. Few
studies have examined the disparate characteristics of
young farmers in Korea in an attempt to draw policy im‑
plications to attract young adults to rural communities,
where the aging population is the biggest problem. Ac‑
cording to Jeong et al. [16], Korean young farmers (aged
18 to 39 years) have higher levels of education and in‑
come, larger‑sized farmland, and a higher propensity to
use information technology than older farmers (aged 40
or higher). Ma and Kim [17] also highlighted that young
farmers generally have a high level of education, for ex‑
ample, 85.3%holding at least a bachelor’s degree. These
authors identified farm inheritance, large initial capital,
experience in farming, and farm record keeping as deter‑
minants of young farmers’ agricultural income.

In summary, studies have observed a gradually
changing rural demographic landscape, driven by the in‑
flux of internal migrants from urban areas and the emer‑
gence of young farmers. As noted by Onge et al. [7], new
migrants to rural regions often do not follow the conven‑
tional economic theories ofmigration. This group iswell
educated and practices nontraditional farming behavior,
and this observation also applies to young farm succes‑
sors. The unique background, experience, and social and
cultural values of this group contribute to the heteroge‑
neousness of rural societies. However, an understand‑
ing of how such differences may shape outcomes of a ru‑
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ral development policy is notably absent from the litera‑
ture.

2.2. Conceptualization andDefinition of Co‑
horts

The rural project that this paper aims to evaluate is
the CRVDP, conducted from 2004 to 2013, whichwas ini‑
tiated by the central government of Korea. The CRVDP is
often regarded as Korea’s representative rural develop‑
ment project due to its substantial budget and extensive
coverage of rural areas throughout the country. Selected
villages comprised of three to five smaller villages could
receive 4 to 7 billion KoreanWon (3.6 to 6.4million USD)
for up to four years.

The CRVDP had four goals: (1) expand bases for in‑
come generation, (2) improve the rural landscape, (3)
improve residential facilities, and (4) build business
management capacity. Among these, this study focuses
on agricultural income generation because it is the most
tangible and measurable indicator of policy effective‑
ness. Previous studies emphasize that income is not only
a keymeasure of farmhouseholds’ economic sustainabil‑
ity but also a prerequisite for improvements in other do‑
mains of rural life, such as residential conditions and
community vitality [18,19]. In this sense, agricultural in‑
come reflects direct economic outcomes while simulta‑
neously underpinning the attainment of the other three
goals. Concerning agricultural income, the project in‑
cluded activities to promote new agricultural marketing
channels and provide assistance for the cultivation of
profitable crops, for example,
• Develop a specialized complex for eco‑friendly agri‑

culture;
• Construct agro‑processing and storage facilities for

organic products and local specialties;
• Hold farmers’ markets;
• Facilitate direct sales and diversify marketing chan‑

nels through rural tourism.
These activities demonstrate that the CRVDP em‑

phasized sustainable farming practices and interactions
with the urban community.

The CRVDP was a brand‑new rural initiative for
the Korean government in terms of not only the sub‑

stantial budget [18] but also for its embracement of the
concept of endogenous rural development; the project
emphasized the community‑based bottom‑up approach
in which rural residents lead and design diverse activ‑
ities to enhance the viability of their own villages. By
the same token, the CRVDP was also an unaccustomed
project for most rural residents. Therefore, it can be
reasonably posited that the values put forward by the
CRVDP may have created conditions that either facili‑
tated or constrained project participation of particular
groups within rural communities.

Among rural residents in the project‑implemented
areas, somemight have regarded the CRVDPas an invalu‑
able opportunity, while others may have remained apa‑
thetic or found the same project a nuisance that tries to
interrupt their serene neighborhood. If so, the level of
compliance will be higher for the former, whereas that
of the latter will be lower. As observed by Anderson [20],
group membership is one determinant that contributes
to one’s compliance with a particular policy. It is be‑
cause group membership is related to the attachment to
particular values and practices. Based on the account
by Coombs [21] that policy outcomes are shaped by the
policy compliance of the target population, the present
study posits that the effects of the project could differ by
the membership in certain cohorts within a rural com‑
munity.

A cohort is a group of individuals who experience a
common event together within the same time period [22].
As a result, each cohort has adistinctive character reflect‑
ing the circumstances of its unique origination and his‑
tory. Cohorts are typically specified by an individual’s
birth year, but also by the initial time period that estab‑
lishes a status to which certain patterns of experience
emerge. In this study, cohorts are identified by year of
birth and the years of engagement in farming as a career.

Both birth and farming experience are closely re‑
lated to farmers’ disposition and farming behavior that
may affect one’s degree of compliance with a rural revi‑
talization project. For instance, young farmers are gen‑
erally highly educated, innovative, and oriented towards
high‑income activities, and they adapt to using Infor‑
mation and Communication Technology (ICT), through
which they create a new networking culture with cus‑
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tomers, suppliers, and fellow farmers. However, innova‑
tion is restricted for older farmers by their unwillingness
or inability to adopt technological devices [23].

The experience in farming is simultaneously con‑
sidered. New entrants differ from experienced farmers
in that they encounter a considerable learning curve due
to the biological nature of farming and the time it takes
to become skilled in production [13]. As the career in
farming increases, it becomes easier to use personal net‑
works or acquire agriculture‑related information, and
accordingly, make changes or expand market channels
or change crops to increase net earnings. Also, farm‑
ers who entered farming during the productivist agricul‑
tural regime1 will strikingly differ from thosewho began
farming in the post‑productivism multifunctional agri‑
cultural regime. For instance, farmers who stepped into
the agricultural sector in recent years tend to show a
higher uptake of environmentally friendly farming prac‑
tices [4,14].

Considering both birth and experience cohorts,
young and new farmers tend to bemore entrepreneurial
as they strive to strategically manage scarce resources
and seek autonomy [12,25]. On the contrary, elder farm‑

ers with many years of experience in farming would pre‑
fer following vested routines [26]. Therefore, unique atti‑
tudes, values, and farming behaviors of different cohorts
would work as either barriers or capital resources that
encourage or discourage policy compliance.

Compliance results when private interests are in
alignment with policy prescriptions because such har‑
mony ensures positive rewards from participation [20].
On the contrary, individuals of certain groups may re‑
solve tononcompliance if their values,mores, andbeliefs
conflict with policy or if sufficient resources to comply
are not available [20,21]. The specific values emphasized
by the CRVDP were much more favorable to the young
than to older generations. Thus, the young generation
is more likely to have an affirmative attitude toward the
project driven by their social values, motivations, and
ability to take advantage of the government support.

In a rural settingwhere newgroups of farmerswith
distinguished life values and experiences are emerging,
a cohort analysis allows an elaborated interpretation of
empirical findings. For this purpose, the study concerns
specific cohorts as in Table 1.

Table 1. Categorization of cohorts.
Cohort Definition

Birth Cohort (BC)

2010 2015
25–34 30–39 Young farmers35–44 40–49
45–54 50–59 Mid‑aged farmers55–64 60–69
65–74 70–79 Elderly farmers

Experience Cohort (EC)
1–5 Beginning farmers
6–10 Early‑career farmers
11+ Experienced farmers

The location of sub‑populations, as highlighted in
the literature review, is difficult to discern using the
aforementioned categorization; however, it is nonethe‑
less useful for determining the composition of certain
cohorts. The birth cohort aged 55–64 years in the ini‑
tial study period of 2010, who are also beginning farm‑
ers, are likely to be recent immigrants from the baby

boomer generation. A majority of them were likely to
have been born in rural areas but moved to cities for
their education or career in later years; they are natu‑
ral amenity‑seekers who returned to rural settings with
urban lifestyles and culture. Similarly, farmers in the co‑
hort aged 65–74 years and the experienced cohort can
be defined as elderly traditional farmers.

1Productivist agriculture refers to an intensive and expansionist farming driven by state support geared towards output and
increased productivity which predominated from the period from the end of the Second World War to the beginning of the
1990s [24].
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Most young entrepreneurial farmers are in the
birth cohort aged 25–44 years in 2010, and also si‑
multaneously belong to the entrant level cohorts. It is
likely that they were born and grew up in urban areas
and moved to the countryside motivated primarily by
a career in agriculture. They chose to become farmers,
which remarkably contrasts with the yearly outmigra‑
tion of young adults [12]. Individuals in the cohort aged
25–34 years in 2010 with more than 11 years of farm‑
ing experience are likely to be young successor farmers.
They are individuals of rural origin, but some of them
might have returned to their hometown after higher ed‑
ucation in urban centers. Their choice to either remain
or return to rural areas runs counter to the intention
of young potential heirs to abandon agricultural activ‑
ity [14].

3. Methodological Framework
3.1. Data and Variables

The main data used for empirical analysis are de‑
rived from the2010KoreaAgricultural Census,when the

CRVDP was being enforced, and the 2015 census, after
the completion of the project. This data provides a set of
micro‑level individual and household characteristics of
all Korean farmhouseholds. Among a total of 1,388 rural
areas in Eup andMyoen administrative districts, 301 ru‑
ral areas were identified as policy implementation areas
using internal data acquired from the Ministry of Agri‑
culture, Food and Rural Affairs (MAFRA).

The dependent variable used as an indicator of agri‑
cultural income levels is the total sales amount of agri‑
cultural and livestock products, information of which is
coded in a categorical format in the census. Table 2
presents the variables used in the analysis and their def‑
initions. In addition to the cohort variables of age and
experience, the demographic variables indicating life cy‑
cle, such as marital status and household size, selected
explanatory variables are the probable determinants of
agricultural income levels. The literature has demon‑
strated that the probability of farm households earning
higher income is more likely among those headed by
males with a high level of formal education [27–29].

Table 2. Definition of variables.
Variable Definitions

Dependent Variable

Agricultural income INCOME

Total amount of sales < 1.2M KRW (= 1)
1.2M KRW ≤ Total amount of sales <3M KRW (= 2)
3M KRW ≤ Total amount of sales < 5M KRW (= 3)
5M KRW ≤ Total amount of sales < 10M KRW (= 4)
10M KRW ≤ Total amount of sales < 20M KRW (= 5)
20M KRW ≤ Total amount of sales < 30M KRW (= 6)
30M KRW ≤ Total amount of sales < 50M KRW (= 7)
50M KRW ≤ Total amount of sales < 100M KRW (= 8)
100M KRW ≤ Total amount of sales < 200M KRW (= 9)
Total amount of sales ≥ 200M KRW (= 10)

Independent Variables

Demographic

Year Year 2015 = 1, 2010 = 0
Age of householder AC1 25–34 yrs of age

AC2 35–44 yrs of age
AC3 45–54 yrs of age
AC4 55–65 yrs of age
AC5 65–74 yrs of age (Ref.)

Gender Male Male = 1, Female = 0
Marital status Married Married = 1, Otherwise = 0
Household size HHNUM Number of household members
Socioeconomic

Education Eduy Years of education
Eduy_sq Eduy*eduy
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Table 2. Cont.
Variable Definitions

Socioeconomic

Experience in farming EXP1 1–5 yrs of farming experience
EXP2 6–10 yrs of farming experience
EXP3 11 or more yrs of farming experience (Ref.)

Region variables Capital Capital region
Kyungsangdo Kyungsang province
Chungcheongdo Chungcheong province
Kangwondo Kangwon province
Jeollado Jeolla province (Ref.)

Agricultural

Farm household Computer Utilize computer for work = 1, otherwise = 0
characteristics Nonfarm Has non farm income = 1, otherwise = 0

Agribiz Involved in agribusiness =1, otherwise = 0
Marketing channel Wholesale Wholesale, joint market

Coop Agricultural cooperatives and corporations
Distributor Government, collector, large distributors
Processing Processing companies and traditional markets
Direct Direct sales (Ref.)

Crop type Rice Rice
Fruits Fruits
Others Vegetables, flowers, medicinal and other special crops
Livestock Livestock
Upland Upland crops (Ref.)

Note: M =million; KRW = Korean Won; and Ref. = reference group.

Regarding regions, Jeolla province, the southern‑
most province of mainland Korea, where agriculture is
characterized by fertile soil and warm temperatures, is
the reference group. Because crop type is one important
determinant of gross sales earnings, different regions
specialize in different types of crops. For example, rice,
the staple food in Korea, is mostly cultivated in parts of
the capital region and Kyungsang province in the south‑
east and throughout Jeolla and Chungcheong provinces;
a high proportion of farms in Kwangwon province, in the
eastern part of Korea, cultivate food crops such as pota‑
toes, and vegetables and fruits are mainly cultivated in
Kyungsang province. In the analysis, Jeju province, Ko‑
rea’s largest island, was excluded due to the limited num‑
ber in the birth and experience cohorts.

Agriculture‑related explanatory variables used in
the analysis are related to the capacity to sell agricul‑
tural products. These variables include the use of com‑
puters, the type of main marketing channel, and major
crop types, andvariables that affect the extent of farming,
such as involvement in non‑farm activities and agribusi‑
ness.

3.2. Methodology

3.2.1. Double Cohort Model Linking Age
and Farming Experience

Thedouble cohortmodel is basedon the traditional
APC model, a regression model designed to explain a so‑
cioeconomic phenomenon with respect to the effects of
age, period, and cohort membership. Age effects refer
to a specific outcome associated with the aging process
or changes in the lifecycle trajectory. Period effects are
the result of population‑wide exposures at a specified
point in time. Cohort effects refer to variations over time
within a specific group of individualswho share a unique
initial event, distinct to each cohort.

A valid APC model requires simultaneous identi‑
fication of each effect; however, three variables are
collinear because each effect is calculated as a function
of the two other variables, such as period = age + cohort.
This restricts a simultaneous estimation of three linear
effects by a conventional multivariate regression model.
Many approaches have been developed to overcome this
identification problem [30–33]. The double cohort model
overcomes the identification problemby defining cohort
effects as the effects ofmultiple interaction terms among
time periods and two types of cohort variables. The
essence of the double cohortmodel applied inMyers and
Lee [32,34] is to nest birth cohorts within immigration co‑
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horts.
Applying the double cohort model, this paper con‑

siders that birth cohorts are nested within farming ex‑
perience cohorts. Accordingly, farmers are character‑
ized by dual cohort markers, one related tomembership
in birth cohorts and another related to membership in
farming experience cohorts. Unlike the traditional APC
model that includes a cross‑sectional age variable, the
application of the double cohort model allows for the
recognition that cohorts increase in both age and farm‑
ing experience and that changes in various outcomes,
such as agricultural income, are attributable to both fac‑
tors. Changes over time for each cohort are measured
by the interaction of census year with cohort so that the
end‑of‑interval status attainment is compared with that
at the beginning. The double cohort method includes
both a logistic regression specification and a data visu‑
alization method that displays cohort trajectories over
the analyzed periods [34].
3.2.2. Propensity Score Matching

In the absence of a random assignment, the
causal impact of a policy can be estimated in a quasi‑
experimental setting [35,36]. In this study, propensity
score matching (PSM) developed by Rosenbaum and Ru‑
bin [37] was applied to form a treatment group of farm‑
ers from the project implemented areas and a control
group of farmers from the areas where the project was
not implemented. PSM allows the outcomes between
two groups to be comparable because their members
are farmers with similar traits, except for their residen‑
tial location (i.e., project‑implemented areas and non‑
implemented areas).

PSM relies on two assumptions that render the
treatment assignment to be “strongly ignorable”: the
conditional independence assumption and the common
support assumption. In this study, the conditional in‑
dependence assumption posits that all household‑level
variables relevant to the probability of living in the
project implemented areas are observable and included
in the set of observed covariates. The common sup‑
port assumption implies that for each household in the
project‑implemented areas, there is another matched
household with a similar set of observed covariates in
the project‑not‑implemented areas.

In our study, the farm household’s residential lo‑
cation in the project‑implemented areas serves as the
treatment. Based on the aforementioned reasoning, this
study employed the one‑to‑one nearest neighbor match‑
ingmethodwith replacement that selects them compar‑
ison units found in the non‑treated areas whose propen‑
sity scores are closest to farm households located in the
treated areas. The regression equation takes the follow‑
ing form [Equation (1)]:

Propesnity Score = Pr (Ti = 1) = β0 + β1Zi + εi (1)

where T is a dummy capturingwhether the household is
located in implemented or nonimplemented areas, with
T = 1 if the household is in the program‑implemented
area and 0 otherwise; I = 1, …, n is the number of obser‑
vations; Z is a vector of observed variables, for example,
age, gender, and family size, that may affect the house‑
hold’s location; and ε is an error term. The description
of variables by policy implementation for the two study
periods, 2010 and 2015, after applying the PSM, is pre‑
sented in Appendix A.
3.2.3. Ordered Logit Model

The dependent variable, agricultural income, is or‑
dinal with ten categories (Table 3). Therefore, for
both the treatment and control groups, an ordered logit
model (OLM) is employed for the estimation of the co‑
hort effects on agricultural income over five years.

The regression equation of the OLM is expressed as
Equation (2):

y∗ =

N∑
k=1

Xkβk + ε (2)

where y∗ is the unobservable response variable that de‑
termines the observed variable yi,Xk is the vector of in‑
dependent variables (Table 2), β is the vector of regres‑
sion coefficients to be estimated, and ε is an error term.

The continuous latent variable y∗ has various
threshold or cutoff points expressed byµi. In thismodel,
F is the cumulative distribution function for the error
term, which is assumed to be distributed logistically.
The mathematical expression of the relationship can be
described as Equation (3):
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yi =



1 if y∗ ≤ µ1(= 0)

2 if µ1 < y∗i ≤ µ2

3 if µ2 < y∗i ≤ µ3

...
J if µJ−1 < y∗i

(3)

In the OLM, µ1 is normalized to zero to satisfy the
proportional odds (parallel lines) assumption. The un‑
derlying logic of the proportional odds assumption is
that all the coefficients except the intercept shouldbe the
same across the response categories [38,39].

Table 3. Classification of agricultural income and thresholds from the OLM.

Indicato (yi) Classification Implemented Areas Not‑Implemented Areas
Intercept μi Intercept μi

1 Less than 1.2 M −0.8484 0.0000 −0.9016 0.0000
2 1.2 to 3 M 0.4541 1.3025 0.3430 1.2446
3 3 to 5 M 1.2661 2.1145 1.1509 2.0525
4 5 to 10 M 2.1542 3.0026 2.0095 2.9111
5 10 to 20 M 3.0118 3.8602 2.8309 3.7325
6 20 to 30 M 3.7051 4.5535 3.4965 4.3981
7 30 to 50 M 4.5756 5.4240 4.3497 5.2513
8 50 to 100 M 5.9187 6.7671 5.6679 6.5695
9 100 to 200 M 7.1912 8.0396 6.9014 7.8030
10 Over 200 M

Note: Unit: KRW; and M = million.

Combining Equations (2) and (3), the predicted
probability of belonging to a certain category of the de‑
pendent variable can be computed as in Equation (4).

Pr (yt = 1) = F (−
K∑

k=1

βkxk)

Pr (yt = 2) = F (µ2 −
K∑

k=1

βkxk)− F (−
K∑

k=1

βkxk)

... (4)

Pr (yt = 10) = 1− F (µ9 −
K∑

k=1

βkxk)

where, F (θ) =
1

1 + e−θ
=

eθ

1 + eθ

Using the OLM, the main interest in this study is to
compare the changes in the agricultural income trajec‑
tory for each cohort over the course of five years. Coef‑
ficients from the ordered logit model were used to com‑
pute expected values of attaining a high level of agricul‑
tural income for each cohort. The average gross earn‑
ings from the sales of agricultural products inKorea have
been maintained within the range of KRW 26 million
to 35 million over the last 10 years [40]. Therefore, the
predicted probability of earning the total sales greater
than KRW 50 million, or equivalently, P(yi ≥ 8) is com‑
puted for each cohort in bothproject‑implemented areas

and non‑implemented areas. Any difference in the agri‑
cultural income trajectory for each cohort between the
groups of areas is then interpreted as the policy impact.

4. Empirical Results

4.1. Determinants of Agricultural Income

Analysis of the pooled sample from the 2010 and
2015 Censuses reveals the determinants of agricultural
income in Korea (Table 4). Such determinants are indi‑
cated by the coefficients of independent variables with‑
out time effects. Regardless of the project implemen‑
tation, a higher agricultural income is more likely for
farm households headed by a married male with more
household members. Householders’ educational level,
depicted by years of education, is also positively cor‑
related with agricultural income, although the negative
sign of its squared term suggests diminishing returns to
education.

Using Jeolla province as the reference region, the
negative coefficients in the remaining provinces suggest
that households in Jeollaprovince are likely to earnmore
agricultural income than those in other regions. The use
of computers for agricultural activity and participation
in agribusiness was found to be positively associated
with agricultural income. Conversely, a negative corre‑
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lation was found between participation in nonfarm ac‑
tivity and agricultural income; this finding is reasonable

because farmers who engage in nonfarm activities tend
to spend fewer hours on farming activities [41].

Table 4. Ordered logistic regression results.
CRVDP Implemented CRVD Not‑Implemented

Variable Coeff. Std. Error Coeff. Std. Error

Year −0.0110 0.0121 −0.0650*** 0.0121
Male 0.6121*** 0.0137 0.5787*** 0.0139
Married 0.4212*** 0.0124 0.4039*** 0.0125
Family 0.1248*** 0.0034 0.0950*** 0.0036
Eduy 0.1264*** 0.0066 0.1481*** 0.0068
Edu_sq −0.0064*** 0.0003 −0.0084*** 0.0004
Capital −0.4444*** 0.0398 −0.0902*** 0.0284
Kyungsangdo −0.1848*** 0.0090 −0.1646*** 0.0092
Chungchungdo −0.1451*** 0.0098 −0.0332*** 0.0101
Kangwondo −0.3532*** 0.0105 −0.2801*** 0.0109
Computer 0.6783*** 0.0091 0.6476*** 0.0092
Nonfarm −0.6719*** 0.0076 −0.6661*** 0.0077
Agribiz 0.6217*** 0.0095 0.6650*** 0.0096
Wholesale −0.2293*** 0.0334 −0.3078*** 0.0438
Coop −0.5226*** 0.0323 −0.6319*** 0.0431
Distributor −1.2738*** 0.0323 −1.5191*** 0.0431
Processing −2.0722*** 0.0351 −2.3114*** 0.0453
Rice 0.4730*** 0.0144 0.5642*** 0.0149
Fruits 1.3425*** 0.0163 1.1999*** 0.0169
Others 0.9639*** 0.0147 1.1643*** 0.0155
Livestock 2.3192*** 0.018 2.5282*** 0.0193
EXPERIENCE COHORT IN 2010
(EC, Reference = Experienced farmers)

Beginning farmers −1.1802*** 0.0228 −1.2222*** 0.0229
Early‑career farmers −0.8195*** 0.0179 −0.8631*** 0.0180

BIRTH COHORT IN 2010
(BC, Reference = 65–74)

25–34 1.0682*** 0.0606 1.2614*** 0.0614
35–44 0.6916*** 0.0228 0.7256*** 0.0231
45–54 0.7547*** 0.0140 0.7162*** 0.0140
55–64 0.6014*** 0.0117 0.5593*** 0.0116

EXPERIENCE EFFECTWITH TIME (Year*EC)
Beginning farmers 0.3645*** 0.0497 0.3111*** 0.0506
Early‑career farmers 0.2918*** 0.0559 0.2567*** 0.0567

AGING EFFECTWITH TIME (Year*BC) (For experienced farmers)
25–34 to 30–39 −0.2011 0.1412 −0.5560*** 0.1507
35–44 to 40–49 0.2272*** 0.0343 0.1430*** 0.0347
45–54 to 50–59 0.3181*** 0.0194 0.3017*** 0.0194
55–64 to 60–69 0.1253*** 0.0171 0.1062*** 0.0171

EXPERIENCE AND BIRTH COHORT EFFECTWITH TIME (Year*EC*BC) (Relative to experienced farmers)
For beginning farmers:

25–34 to 30–39 0.6668*** 0.1505 1.0338*** 0.1601
35–44 to 40–49 0.1217** 0.0616 0.2338*** 0.0626
45–54 to 50–59 −0.2652*** 0.0528 −0.2628*** 0.0536
55–64 to 60–69 −0.2603*** 0.0524 −0.2516*** 0.0532

For early‑career farmers:
25–34 to 30–39 0.8752*** 0.1738 0.9118*** 0.1835
35–44 to 40–49 0.3375*** 0.0738 0.4004*** 0.0750
45–54 to 50–59 −0.1872*** 0.0652 −0.1408** 0.0659
55–64 to 60–69 −0.2406*** 0.0673 −0.3004*** 0.0679

Chi‑squared 17,286.3612 *** 21,617.0984***
Degrees of freedom 328 328
Adj. R‑square 0.3317 0.3243
−2LL: intercept only 1,137,447.2 1,135,927.4
−2LL: intercept and covariates 1,032,253.6 1,033,614.7
Number of Obs. 265,503.0 265,503.0

Note: *p < 0.1; **p < 0.05; and ***p < 0.01.
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Among diverse agricultural marketing channels,
farm households that mainly trade through direct sales
were adopted as a reference group. The results indicate
that agricultural income is lower for farm households
thatmainly sell agricultural products throughwholesale
markets, cooperatives, distributors, and processing com‑
panies in comparison to the reference group. With re‑
spect to major crops, the probability of earning agricul‑
tural income is higher for farmers who cultivate live‑
stock, fruits, other crops, and rice in comparison to those
who are primarily engaged in the cultivation of upland
crops. Such a finding coincides with the typical Korean
agricultural scene, where upland crops earn the lowest
income, followed by rice, and livestock farmers have the
highest average agricultural income.

A positive correlation was found between experi‑
ence in farming and agricultural income. Experienced
farmers were more likely to earn agricultural income
than those in the beginning or early‑career stage of their
farming career, as suggested by the negative coefficients.
With respect to age, farm households headed by senior
farmers in the 65–74 age range were chosen as the ref‑
erence group. The results suggest that the younger the
farmers, the higher the probability of earning agricul‑
tural income. Considering the inverse relationship be‑
tween age and farm productivity, with peak earnings at
age ranges between 35 and 44 years [42], such a contrast‑
ing result supports the necessity to jointly consider the
effects of both experience accumulation and aging.

The result found for the variable year presents an
important finding regarding the effect of the CRVDP. It

indicates that making agricultural income was more dif‑
ficult in 2010 than in 2015 in both project‑implemented
areas and non‑implemented areas. Likely, the economic
recession initiated in 2008 had negatively affected the
probability of earning agricultural income. What needs
to be highlighted is that the magnitude of the coefficient
is greater with statistical significance at the 1% level,
where the project was not implemented. This finding
suggests that in 2010, the conditions to generate agricul‑
tural income were more unfavorable for the areas that
were not supported by the CRVDP. All things being equal,
the CRVDP initiated in 2004 may have improved overall
conditions of the project‑supported areas such that farm
households in these areaswere less affectedby the reces‑
sion than those in the project‑not‑implemented areas.

4.2. Estimation of Agricultural Income Tra‑
jectories

4.2.1. Trends Shared by Project Imple‑
mentedAreas andNon‑Implemented
Areas

Coefficients from the OLM were used to compute
expected values of attaining a high level of agricultural
income (i.e., KRW 50 M) for each cohort (Table 5). The
results are shown in the format of double cohort plots in
Figure 1. Separate plots are provided for the project im‑
plemented areas and the not‑implemented areas to eval‑
uate the project impacts. The slopes of the arrow are of
greatest interest, indicating the rate of advancement into
top‑tier agricultural income households.

Table 5. Predicted values of earning a higher level agricultural income (%).
CRVDP Implemented CRVDP Not‑Implemented

EXP1 EXP2 EXP3 EXP1 EXP2 EXP3

AC 2010 2015 2010 2015 2010 2015 2010 2015 2010 2015 2010 2015

1 4.24 8.72 5.98 13.57 12.61 9.98 5.03 9.39 7.05 11.06 15.25 8.39
2 2.95 5.51 4.18 8.81 9.01 10.46 3.01 5.19 4.25 8.07 9.52 9.74
3 3.14 4.42 4.44 6.25 9.54 11.99 2.98 3.73 4.21 5.6 9.44 11.13
4 2.7 3.18 3.83 4.28 8.3 8.79 2.56 2.68 3.62 3.43 8.19 8.09
5 1.5 2.02 2.14 2.68 4.72 4.45 1.48 1.79 2.1 2.41 4.85 4.33

A conspicuous difference among the three types of
experience groups is the initial probability of attaining
the high levels of agricultural income as depicted by the
left endpoints of the intervals. The starting points are

the lowest for the beginning farmers, successively fol‑
lowed by the early‑career farmers and the experienced
farmers. In all age cohorts, the initial level of agri‑
cultural income in both project‑implemented and non‑
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implemented areas was substantially higher. Positive
trajectories are found for all birth cohorts in the begin‑
ning and early‑career farmers’ cohorts, while the steeper
slopes of the young farmers in the early‑career cohort
suggest the higher potential holds for these particular
groups. Although of lesser intensity, relatively steeper
slopes among young birth cohorts in the beginning
farmer group are likely related to the entrepreneurial
traits of the young generation of farmers.

Figure 1. The change in the predicted value of making a high‑level agricultural income [P (yi ≥ 8)], 2010–2015.

The agricultural income trajectories for the expe‑
rienced farmer cohort slightly differ from those of the
two other experience cohorts. The young farmers in
the youngest birth cohort experienced a considerable de‑
cline in the probability of earning a high‑level income

over five years. However, a substantial loss in the prob‑
ability is then followed by a recovering trend of agricul‑
tural income for the case of young farmers who were in
their mid‑30s to mid‑40s in 2010. This observation is
analogous to the findings of previous studies, which indi‑
cate that succession farmers possess a unique advantage
at the beginning of the settlement due to the ‘succession
effect’. However, their backgroundmay be an obstacle to
discovering newmarkets or adopting innovations [43–45].
The trajectories depict that as young farm successors
attempt to implement more innovative approaches and
decrease the influence of their parents, the probability
of earning a high‑level income declines; a rebound sug‑
gests that this probability recovers as they gradually be‑
come self‑reliant.

4.2.2. Comparison of Trends in the
Project Implemented Areas and Non‑
Implemented Areas

Graphs are useful for comparing the trajectories
of agricultural income attainment between the project‑
implemented areas and non‑implemented areas, draw‑
ing implications for the effectiveness of the CRVDP. All
things being equal, the results of the comparison group
show what would have occurred in the absence of the

project implementation.
Discernible changes are observed over the analy‑

sis periods among four groups in the project’s imple‑
mented areas: young farmers in their mid‑20s to early
30s (in 2010) in either the early‑career or experienced
cohort, and young farmers in their mid‑30s to early 40s
(in 2010) in the early‑career or experienced cohort. Of
all the cohorts, the youngest farmers of the early‑career
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cohort gained themost from the project, as suggested by
the steepest slopes.
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The youngest farmers of the experienced cohort
also seem to have gained substantial benefits from the
project. The same group of farmers in the areas where
the project was not implemented underwent a serious
loss in the probability of attaining a high‑level of income,
as indicated by a comparatively steep downward slope.
The likely explanation for this finding is that the flat‑
ter negative slope in the project‑implemented areas sug‑
gests that the project induced a cushioning effect that
prevented a further decline in income for this particu‑
lar cohort. Moreover, young farmers in the upper age
range with more than six years of farming experience
(early‑career and experienced cohorts) in the project im‑
plemented areas had experienced an increase in agricul‑
tural incomeat a faster rate than those in the project non‑
implemented areas.

The change in slope among the older birth cohorts
(mid‑age and elderly cohorts) at all levels of experience
is imperceptible compared with that of the two areas,
suggesting that gains from the project are less obvious
for older birth cohorts. This includes mid‑aged farm‑
ers in either the beginning or early‑career cohorts who
were identified as in‑migration baby boomers. This re‑
sult is probably associated with their reasons for becom‑
ing farmers, ofwhich incomewasnot amajormotivation.
Furthermore, although the difference in the two areas is
not obvious, the flattening slopeswith the increase in the
age range of cohorts show that senior farmers in all ex‑
perience cohorts did not benefit much from the project
implemented in their communities.

5. Conclusion
A rural revitalization project implemented at a

community level will probably be affected by the aug‑
mented differences in characteristics of birth cohorts
that emerged because of new demographic patterns in
rural societies. Thus, the study attempted to analyze
how changing demographic trendsmay have shaped the
outcomes of a rural revitalization project in Korea. The
effectiveness of such a project, or the CRVDP, is mea‑
sured by its effect on increasing agricultural income lev‑

cultural income. To incorporate two types of cohorts
into the empirical analysis, the double cohort model de‑
veloped from the traditional APC model is employed.

All things being equal, the major differences in the
probability of attaining high levels of agricultural in‑
come between the two study areas can be attributed to
the implementation of the rural revitalization project.
Young farmers in the early stages of their careers expe‑
rienced a significant increase in their likelihood of earn‑
ing higher agricultural income. This appears to result
from their compatibility with the values and approaches
emphasized by the project. In contrast, middle‑aged
and older cohorts with varying levels of farming expe‑
rience were less able to benefit. The program’s struc‑
turemayhave unintentionally discouraged participation
from thosewhose goals or capacities did not correspond
to the program’s intended model.

These findings suggest that the currentmodel of ru‑
ral revitalization may unintentionally generate uneven
outcomeswithin rural communities, creating disparities
betweengroupswhoarebetter positioned tobenefit and
those who are not. To address this risk, future programs
should be designed to reflect the diverse characteristics
of rural populations by offering tailored support in ar‑
eas such as marketing, training aligned with varying ex‑
perience levels, and participatory governance structures
that encourage inclusive engagement. Such efforts can
improve accessibility, strengthen community participa‑
tion, and ensure that the benefits of rural development
are distributed more fairly across demographic groups.

Despite the valuable contributions, the study has
several limitations. First, although the double cohort
model offers a nuanced framework for analyzing the in‑
teraction between age and farming experience, the use
of cross‑sectional census data from only two time points
limits the ability to capture dynamic or nonlinear cohort
trajectories. Second, the analysis focuses exclusively on
agricultural income as the outcome variable. While in‑
come is a critical indicator of economic performance, it
does not fully reflect other important dimensions of ru‑
ral revitalization, such as quality of life, community co‑
hesion, or levels of civic engagement. Third, although
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els. In addition to age, experience in farming is consid‑
ered because it is an important factor determining agri‑

propensity scorematching reduces observable selection
bias, unobserved factors such as individual motivation,
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social capital, or informal networks may still influence
both program participation and income outcomes. Fu‑
ture studiesmay address these limitations by employing
longitudinal data and expanding the scopeof outcome in‑
dicators.
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Appendix A

Table A1. Description of variables based on the PSMmodelling.
Variable 2010 2015

Implemented Non‑Implemented Implemented Non‑Implemented
Mean S.D. Mean S.D. Mean S.D. Mean S.D.

Age
AC1 0.0066 0.0809 0.0064 0.0800 0.0092 0.0953 0.0086 0.0921
AC2 0.0638 0.2443 0.0621 0.2413 0.0707 0.2563 0.0691 0.2536
AC3 0.2248 0.4174 0.2249 0.4175 0.2485 0.4321 0.2486 0.4322
AC4 0.3378 0.4730 0.3392 0.4734 0.3518 0.4775 0.3540 0.4782
Male 0.8800 0.3249 0.8830 0.3215 0.8687 0.3377 0.8708 0.3355
Married 0.8443 0.3625 0.8470 0.3600 0.8164 0.3871 0.8161 0.3874
Household size 2.5823 1.2485 2.5759 1.2165 2.2950 1.0824 2.2847 1.0526
Eduy 8.7364 3.1243 8.7450 3.1137 8.7911 3.0799 8.7998 3.0733
Eduy_sq 86.0856 61.0290 86.1703 60.6775 86.7689 58.9560 86.8821 58.8899
Experience
EXP1 0.0511 0.2202 0.0510 0.2199 0.1103 0.3133 0.1104 0.3134
EXP2 0.0860 0.2803 0.0867 0.2814 0.0570 0.2318 0.0566 0.2311
Region
Capital 0.0073 0.0853 0.0156 0.1241 0.0080 0.0890 0.0157 0.1243
Kyungsangdo 0.3028 0.4595 0.3432 0.4748 0.3019 0.4591 0.3434 0.4749
Chungchungdo 0.2085 0.4062 0.2160 0.4115 0.2076 0.4056 0.2201 0.4143
Kangwondo 0.1764 0.3812 0.1758 0.3807 0.1793 0.3836 0.1772 0.3819
Computer 0.2430 0.4289 0.2225 0.4159 0.2111 0.4081 0.1974 0.3980
Nonfarm 0.4463 0.4971 0.4591 0.4983 0.4006 0.4900 0.4191 0.4934
Agribiz 0.1733 0.3785 0.1573 0.3641 0.1886 0.3912 0.1850 0.3883
Marketing channel
Wholesale 0.1218 0.3270 0.1284 0.3345 0.1269 0.3329 0.1227 0.3281
Coop 0.3663 0.4818 0.3718 0.4833 0.3930 0.4884 0.3914 0.4881
Distributor 0.4404 0.4964 0.4358 0.4959 0.4092 0.4917 0.4232 0.4941
Processing 0.0622 0.2416 0.0589 0.2354 0.0568 0.2315 0.0549 0.2278
Crop type
Rice 0.4115 0.4921 0.4542 0.4979 0.4110 0.4920 0.4493 0.4974
Fruits 0.1509 0.3580 0.1473 0.3544 0.1616 0.3681 0.1580 0.3647
Others 0.2699 0.4439 0.2542 0.4354 0.2715 0.4447 0.2542 0.4354
Livestock 0.1017 0.3023 0.0859 0.2802 0.0722 0.2589 0.0604 0.2382
No. of observations 138,294 138,294 127,209 127,209

Source: Statistics Korea [1,40] .
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