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Global oilseed markets have become increasingly volatile due to climate,
geopolitical, and trade disruptions, intensifying uncertainty in China’s rapeseed
supply chain. Using micro-level survey data from 863 rapeseed-producing
households (2022-2023, National Rapeseed Industry Technology System), this
study examines how market price expectations and agricultural subsidies
jointly shape farmers’ rapeseed acreage decisions. An ordered Probit model
serves as the baseline, complemented by a Multivalued Treatment Effect
(MTE) model and a Conditional Mixed Process (CMP) estimator to address
selection and endogeneity. Expectations are proxied by the gap between the
minimum acceptable price and the realized selling price, and robustness checks
use alternative expectation proxies, subsidy-type disaggregation, continuous
acreage changes, and regional subsamples. Results show that optimistic
expectations significantly increase the likelihood of acreage expansion, while
higher subsidy intensity weakens this marginal incentive; the negative interaction
remains in alternative specifications. These findings imply that support policies
should balance income stabilization with market responsiveness, and that
improved price information and risk-management tools can strengthen farmers’
adaptive capacity under uncertainty.

KEYWORDS
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1 Introduction

In recent years, the global supply-demand structure of oilseeds has undergone
profound adjustments. Affected by multiple factors, including climate change, geopolitical
conflicts, and trade frictions, international oilseed markets have experienced increasing
price volatility and worsening supply-demand imbalances (Jannat et al., 2022; Monge,
2024; Verschuur et al., 2025). As one of the world’s major oil crops, rapeseed occupies
a strategic position in the global oil supply system due to its high oil content,
broad ecological adaptability, and diversified utilization value (Abbadi and Leckband,
2011; Fu et al., 2016). According to the Oilseed Yearbook published by the U.S.
Department of Agriculture (USDA), global rapeseed production increased from 76.65
million tons in 2021/2022 to 90.96 million tons in 2025/2026, while consumption rose
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from 76.01 to 89.74 million tons during the same period, leading
to a further widening of the global supply gap. The intensifying
imbalance between production and demand has fueled persistent
fluctuations in international rapeseed prices (Jannat et al., 2022;
Li et al., 2023). Data from the Intercontinental Exchange (ICE)
in Canada show that since 2020, rapeseed futures prices have
continued to rise with high volatility, peaking at a record 1,226
CAD/ton in May 2023 before stabilizing within the 560-750
CAD/ton range by 2025. Although these prices primarily reflect
market expectations in North America, they serve as a global
benchmark for rapeseed pricing and thus embody the volatility
and spillover effects of international market risks (Jiang et al.,
2022; Chmielewski, 2024). For major consumer countries that
rely heavily on imports, such uncertainty has been transmitted to
domestic markets through import costs, procurement prices, and
farmers’ market expectations, thereby amplifying external risks and
decision-making uncertainty within the oilseed industry (Simran
and Sharma, 2024; Hernandez et al., 2025).

Against this backdrop of global restructuring, China, as
one of the largest producers and consumers of rapeseed, faces
increasingly acute challenges in ensuring the security of its
rapeseed supply chain (Li et al., 2023). Ensuring stable rapeseed
production is essential for maintaining sustainable food systems
and reducing dependence on imported vegetable oils. Since 2022,
China’s annual rapeseed output has remained above 11 million
tons, while domestic consumption has exceeded 14 million tons
for three consecutive years, leading to a widening production-
consumption gap and a persistent trade deficit in rapeseed and
related products. Due to external shocks such as international
price fluctuations and unstable import channels, China’s rapeseed
supply faces growing uncertainty and systemic risks (Jannat et al.,
2022; Li et al., 2023). In terms of production efficiency, although
China’s land productivity for rapeseed is close to the global
average, it still lags significantly behind high-efficiency producers
such as Chile, Luxembourg, and the Netherlands (Cai and Cao,
2022). The low efficiency in the allocation of land, labor, and
capital has become a key bottleneck constraining productivity
enhancement in the rapeseed industry (Zhang Q. et al., 2025).
Furthermore, frequent climate change and extreme weather events
have aggravated yield instability (Jannat et al., 2022; Li et al., 2022).
In response to these supply-side risks and structural constraints, the
Chinese government has successively issued several No.1 Central
Documents since 2022, systematically deploying strategies such
as the “Soybean and Oilseed Production Capacity Enhancement
Program,” the “Expansion of Winter Fallow Land for Rapeseed
Cultivation,” and the “Rice-Rapeseed Rotation Initiative.” Wang
et al. (2024) estimated that southern China has about 17.33 million
hectares of farmland lying fallow for more than 100 days annually,
with 6.77 million hectares suitable for rapeseed cultivation. In
this context, how to leverage policy incentives and institutional
innovation to guide farmers in effectively utilizing winter fallow
land and enhancing comprehensive rapeseed production capacity
has become a pressing issue for safeguarding national oilseed
security and promoting sustainable agricultural development.

Agriculture, as a sector constrained by both natural and
market risks, has long relied on agricultural subsidy policies
across countries to mitigate risks, stabilize incomes, and sustain

production (Mamun, 2024; Zhang and Xiong, 2025). Existing
studies have demonstrated that subsidies play an important role
in stabilizing grain and oilseed output, increasing farmers’ income,
and promoting green agricultural transformation (Yang et al., 2023;
Xin et al., 2024; Yi et al., 2024; Zhang J. et al., 2024). However,
they may also distort market signals, weaken farmers’ production
incentives, and reduce resource allocation efficiency (Mamun, 2024;
Springmann and Freund, 2022; Huang and Mishra, 2025; Zhang
J. et al., 2025). With the continuous restructuring of agricultural
support systems and the deepening of market-oriented reforms,
achieving a dynamic balance between “policy protection” and
“market incentives” has become a central issue in contemporary
agricultural economics.

At the micro level, farmers’ planting decisions, including
whether to plant and how much to plant, can be viewed as an
expected utility-maximization problem under uncertainty, jointly
determined by their risk preferences, price expectations, and policy
responses (Von Neumann and Morgenstern, 1947). According
to Muth (1961) rational expectations theory and Nerlove (1958)
adaptive expectations model, price expectations are shaped by
historical price trajectories as well as policy signals and peer
behavior, exhibiting a certain degree of inertia and imitation.
As an external policy signal, agricultural subsidies not only
enhance farmers’ risk-bearing capacity through income effects but
also influence their perception of market risks through signal
effects, thereby embedding themselves in production decisions
via an expectation-updating mechanism (Puntsagdorj et al., 2021;
Szalteleki et al., 2024). Empirical evidence shows that general-
purpose subsidies play a “safety net” role in maintaining basic
production willingness, while targeted subsidies more effectively
stimulate the cultivation of specific crops (Theriault and Smale,
2021; Di et al., 2023). Nevertheless, excessive dependence on
subsidies may lead to lower resource-use efficiency and ecological
externalities (Lu et al., 2023; Fan et al., 2024). Meanwhile,
price and income expectations also serve as key determinants
of farmers’ planting behavior (Guda et al., 2021; Albuquerque
et al., 2024; Nakashima and Ishikawa, 2023). Under market
uncertainty, farmers’ judgments about future prices are influenced
by information asymmetry, policy interventions, and climatic
conditions (Peng and Xu, 2022). Consequently, their expected
prices often deviate from actual market prices, affecting production
stability and enthusiasm (Jamal et al., 2023; Liu and Liu, 2024; Zhu
et al., 2024). When market price expectations align with policy
signals, farmers’ planting intentions are reinforced; conversely,
when they diverge, the “insurance effect” of subsidies may weaken
price incentives, leading to a phenomenon of “policy substitution”
(Yi et al., 2024; Wang et al., 2025).

Therefore, agricultural subsidies and market price expectations
are not independent but dynamically interactive. The former
provides policy-based protection, while the latter conveys market-
based incentives; their relationship may manifest as either
substitution or complementarity depending on contextual factors
(Liu and Liu, 2024; Song et al., 2021). Understanding this
interaction is particularly relevant for designing agricultural
policies that support both food security and sustainable production
systems. Previous research has typically examined the two in
isolation, lacking systematic theoretical modeling and micro-level
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FIGURE 1

Study area. The map was made based on the standard map of China in 2023, with the map review number GS(2023)2767, and the base map has not
been modified.

FIGURE 2

Distribution of farmers’ market price expectations (a) and intended rapeseed acreage decisions (b). Data source: National Rapeseed Industry
Technology System field survey, 2022-2023 (n = 863).

evidence of their interaction. This gap is particularly salient
in the rapeseed sector, a seasonal, price-sensitive, and policy-
dependent crop, where farmers’ planting decisions are shaped

jointly by price expectations and subsidy incentives (Li et al.,
2023; McCollum et al., 2021). Different types of subsidies may
affect farmers’ risk perception, financial constraints, and resource
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allocation behavior, thereby altering their responsiveness to market
signals and reshaping the logic of scale adjustment (Ciaian et al.,
2021; Ahmed, 2024; Huang and Liu, 2024).

To address this gap, this study adopts an integrated analytical
perspective linking market price expectations, agricultural
subsidies, and farmers’ planting decisions. Drawing upon expected
utility theory, it constructs a theoretical framework and conducts
empirical analysis using micro-level survey data from multiple
provinces across China. The objective is to uncover the dynamic
interaction between government intervention and market
mechanisms, and to provide theoretical and practical insights
for optimizing oilseed subsidy policies and stabilizing farmers’
production expectations. These findings contribute to broader
discussions on sustainable food systems and the role of policy
instruments in promoting resilient agricultural production.

2 Theoretical framework

In modern agricultural production, farmers, as rational
economic agents, make optimal planting decisions under resource
constraints based on their expectations of output prices or
returns, while also taking into account the policy environment
and their individual risk preferences (Wienhold and Goulao,
2023; Canales et al., 2024). Rapeseed, characterized by strong
seasonality, represents a typical economic crop whose planting
area adjustments are jointly influenced by market price signals
and agricultural subsidy policies (Serfas, 2024; Barik, 2023). To
systematically capture the interaction mechanism between market
price expectations and agricultural subsidies in shaping farmers’
production intentions, this study introduces the expected utility
theory and develops a theoretical framework of farmers’ rapeseed
planting decisions under market uncertainty.

In farmers’ planting decisions, it is assumed that the planned
sowing area for the next production period, Areat+1, depends not
only on the expected market price under uncertainty, Priceexp,
but also on the agricultural subsidy policy, Subsidy, and satisfies
Areat+1 ≥ 0, reflecting farmers’ adjustment of their intended
planting scale. The market price Price is treated as a random
variable with an expected value E(Price) = µP and a variance
Var(Price) = σP

2. Meanwhile, the rapeseed yield per unit area
is denoted as yield. According to the assumption of rational
smallholders, farmers are generally risk-averse, and their utility
function U(·) is assumed to be increasing and concave, satisfying
U ′(·) > 0 and U ′′(·) < 0 (Babcock et al., 1987).

Building on the agricultural household model proposed by
Singh et al. (1986) and the household utility framework developed
by Becker (1965), production and consumption, as well as labor
and leisure, are not completely separable for most farm households.
Family labor can be allocated among agricultural production, off-
farm employment, and leisure, subject to the time constraint L =
Lfam + Loff + Lleisure. When the household receives an agricultural
subsidy that is not directly linked to rapeseed production, total
household income increases. As leisure is a normal good, its
demand rises accordingly, which in turn raises the opportunity
cost of leisure and off-farm work for family labor (Errington
and Gasson, 1994). This implies that, in the process of rapeseed

production, if the expansion of cultivated area relies primarily on
family labor, the opportunity cost of each additional unit of labor
input will increase with the level of agricultural subsidies, thereby
shifting the marginal cost curve upward. Furthermore, as the
planting scale expands, the efficiency of labor management tends
to decline and the coordination cost among dispersed plots rises
(Zhang Q. et al., 2024). The income effect induced by agricultural
subsidies further amplifies farmers’ sensitivity to these “expansion
frictions,” leading to a steeper marginal cost curve as the subsidy
level increases.

As a typical seasonal crop, rapeseed requires labor inputs
that are highly concentrated within specific production periods.
When family labor is insufficient, farmers usually hire additional
workers to ensure timely field operations. In the absence of
agricultural subsidies, limited household liquidity makes farmers
highly sensitive to changes in hired labor wages; an increase in wage
rates tends to substantially reduce their labor demand, indicating
a high price elasticity of labor demand (Jayachandran, 2006).
However, once agricultural subsidies are received, the liquidity
constraint is eased in the short term, enhancing farmers’ ability to
absorb rising wage costs and maintain a certain level of hired labor
input even when wages increase (Agyemang et al., 2022).

Nevertheless, given the relatively low profitability of rapeseed
production, the income effect of agricultural subsidies may also
induce farmers to reallocate part of their capital and labor toward
alternative crops with lower risk and higher returns, or even to
non-agricultural activities (Fu et al., 2016). This substitution effect
can reduce the price elasticity of hired labor demand during the
expansion stage.

Based on the above analysis, a cost function for rapeseed
production can be constructed as a function of the planted area and
the level of agricultural subsidies, Cost(Area, Subsidy), from which
the marginal cost function can be derived as follows:

C′(Area, Subsidy) = w(Subsidy) + (r0 + r1 · Subsidy) × Area (1)

In Equation 1, w(Subsidy) represents the increase in the
opportunity cost of family labor or hired labor cost as the level
of agricultural subsidies rises, with w′(Subsidy) > 0. The term
(r0+r1 ·Subsidy)×Area captures the accelerated growth in marginal
management and coordination costs as the planting area expands,
where r0 > 0 denotes the management and coordination costs
associated with area expansion, and r1 > 0 reflects the additional
scale-related costs induced by agricultural subsidies.

Based on these assumptions, the household profit function can
be specified as:

π = Price · (Area · yield) − C(Area, Subsidy) + Subsidy (2)

The farmer’s objective is to maximize the expected utility of
profits:

max
Area

E[U(π)] (3)

Assuming that the market price follows a normal distribution
Price ∼ N(µP, σP

2), and that profit is a linear function of Price, the
profit distribution can be expressed as:

π = [−C(Area, Subsidy) + Subsidy] + (Area × yield) · Price (4)
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Here, the first term represents the deterministic component of
income, while the second term captures the stochastic component
arising from price uncertainty.

Given that the normal distribution is preserved under
affine transformation and its variance scales with the square
of the transformation coefficient (Tong, 2012), when Price ∼
N(µP, σP

2), it follows that: α + β · Price ∼ N(α + β ·
µP, β2 · σP

2). Accordingly, the distribution of profit can be
expressed as:

π ∼ N(m(Area), v(Area)) (5)

where m(Area) = [−C(Area, Subsidy)+ Subsidy]+ (Area× yield) ·
µP represents the expected value of profit, and v(Area) = σ 2

P ·Area2·
yield2 denotes the variance of profit.

Under the assumption of constant absolute risk aversion
(CARA) (Arrow, 1965), and a normally distributed price Price ∼
N(µP, σP

2), if the utility function takes an exponential form U(x) =
−e−ρx, where ρ > 0 denotes the coefficient of absolute risk
aversion, the moment generating function is given by:

E[etX] = exp(tm + 1
2

t2v) (6)

Therefore, for a risk-averse farmer with utility U(π) = −e−ρπ ,
the expected utility can be written as:

E[U(π)] = −E[e−ρπ ] = − exp(−ρm(Area) + 1
2
ρ2v(Area)) (7)

For a risk-averse farmer, there exists a certainty equivalent
income CE(Area) such that U(CE(Area)) = E[U(π)]. At this point,
it follows that:

U(CE(Area)) = −e−ρ·CE(Area) = − exp(−ρm(Area)+ 1
2
ρ2v(Area))

(8)
Taking the natural logarithm of both sides of Equation 8 and

dividing by ρ, we obtain CE(Area) = m(Area) − 1
2 ρv(Area).

Substituting m(Area) and v(Area) into it yields:

CE(Area) = [−C(Area, Subsidy) + Subsidy] + µP · (Area × yield)

− 1
2 ρσ 2

P Area2 · yield2 (9)

The first-order condition for maximizing CE(Area) is then
given by:

∂CE(Area)/∂Area = µP · yield − C′(Area, Subsidy) −
ρ · σ 2

P · yield2 · Area = 0 (10)

From Equation 10, we obtain C′(Area, Subsidy) = µP · yield −
ρ · σ 2

P · yield2 · Area. Substituting Equation 1 into it yields:

(r0+r1·Subsidy+ρ ·σ 2
P ·yield2)·Area = µP ·yield−w(Subsidy) (11)

The equilibrium solution can therefore be expressed as:

Area∗ = (µP ·yield−w(Subsidy))/(r0 + r1 ·Subsidy+ρ ·σ 2
P ·yield2)

(12)

To further examine the relationship between the rapeseed
planting area and the expected price level, taking the partial
derivative of Equation 12 with respect to µP gives:

∂Area∗/∂µP = yield/(r0 + r1 · Subsidy+ ρ · σ 2
P · yield2) > 0 (13)

Equation 13 indicates that the optimal planting area increases
with higher expected prices.

Next, to assess the relationship between the rapeseed planting
area and the level of agricultural subsidies, the partial derivative of
Equation 12 with respect to Subsidy is derived as:

∂Area∗/∂Subsidy = −w′(Subsidy)/D(Subsidy) − [µP · yield

−w(Subsidy)]r1/D2(Subsidy) (14)

Here, D(Subsidy) = r0 + r1 · Subsidy + ρ · σ 2
P · yield2 and its

direction cannot be determined a priori. To further evaluate how
the subsidy level moderates the effect of price expectations, taking
the mixed partial derivative of Equation 13 with respect to Subsidy
yields:

∂2Area∗/∂Subsidy∂µP =
−yield · r1/[r0 + r1 · Subsidy + ρσ 2

P yield2]2 < 0 (15)

As discussed earlier, r1 > 0 indicates that the slope of the
marginal cost curve becomes steeper as the planting scale expands.
Therefore, with higher agricultural subsidies, the expansion effect
of rising price expectations on the optimal planting area will be
weakened, suggesting that agricultural subsidies exert a negative
moderating effect on the relationship between price expectations
and farmers’ planting scale.

Finally, the theoretical model is intentionally stylized.
For tractability, it adopts CARA-type risk aversion, normally
distributed prices, and a linear marginal cost structure. Relaxing
these assumptions (e.g., CRRA preferences, skewed price
distributions, or nonlinear costs) could change the magnitude
of the predicted responses and potentially generate asymmetric
reactions to downside risk. Accordingly, the model is used as a
guiding benchmark for sign and direction, while the empirical
section provides the primary evidence.

3 Materials and methods

3.1 Study area and data collection

The empirical analysis in this study is based on field survey
data collected during the maturity period of winter and spring
rapeseed in 2022 and 2023, organized by the National Rapeseed
Industry Technology System of China. The survey covered 16 major
rapeseed-producing provinces (including autonomous regions and
municipalities). Specifically, the winter rapeseed regions include
Sichuan, Chongqing, Yunnan, and Guizhou in the upper reaches
of the Yangtze River; Hubei, Hunan, and Jiangxi in the middle
reaches; Anhui, Jiangsu, and Shanghai in the lower reaches; and
Hebei, Henan, and Guangxi. The spring rapeseed regions include
Gansu Province, the Xinjiang Uygur Autonomous Region, and
the Xizang Autonomous Region. The study area is illustrated
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in Figure 1. In total, the survey covered 99 rapeseed-producing
counties (including county-level cities and districts) and 258
administrative villages, with field measurements covering nearly
50,000 mu (nearly 3,334 ha) of rapeseed farmland.

A multi-stage stratified sampling method was adopted. First,
each comprehensive experimental station of the national system
selected at least three counties within its service area as primary
sampling units. Second, at least three administrative villages were
randomly chosen within each county as secondary sampling units.
Finally, no fewer than three farm households were randomly
selected in each village as the final sampling units. Data collection
was carried out with the assistance of professional agricultural
extension personnel through on-site field investigations and
structured household questionnaires, ensuring the acquisition of
high-quality first-hand information. This scientifically designed
sampling procedure and standardized data collection process
guarantee the representativeness and reliability of the dataset. After
data cleaning, a total of 863 valid observations were obtained.
These samples not only cover the diverse production environments
of China’s major rapeseed-producing regions but also capture
variations in cropping patterns, production scales, and technology
adoption levels, thereby providing a solid and credible empirical
foundation for subsequent analysis.

3.2 Variable selection and measurement

3.2.1 Dependent variable: acreage decision

To examine how agricultural subsidies shape farmers’ rapeseed
planting decisions under market uncertainty, this study defines the
dependent variable as the rapeseed planting area decision of farm
households. In the field survey, each respondent was asked two key
questions: (1) “What is the current planting area of rapeseed on
your farm (in mu)?” and (2) “What is your planned planting area of
rapeseed for the next production period (in mu)?”

The difference between the planned rapeseed area for the next
production period and the current planting area is used to measure
the direction of farmers’ area adjustment. If the difference is less
than zero, the variable takes a value of 1, indicating that the farmer
plans to reduce the rapeseed planting area; if the difference equals
zero, the variable takes a value of 2, indicating an intention to
maintain the current scale; and if the difference is greater than
zero, the variable takes a value of 3, indicating a plan to expand the
rapeseed planting area.

3.2.2 Core explanatory variable: market price
expectations

The core explanatory variable in this study is the price
expectation under market uncertainty, represented by farmers’
subjective expectations of the rapeseed market price. This variable
is measured by comparing farmers’ perceived acceptable prices
with the actual market transaction prices. In the household survey,
two key questions were designed to capture these values: (1)
“What is the minimum purchasing price for rapeseed that your

household can accept (CNY/500g)?” This question reflects the price
benchmark used by farmers in their production and marketing
decisions, indicating their subjective expectation of the market
price; (2) “What is the actual selling price of rapeseed in the current
market year (CNY/500g)?” This question captures the realized
market transaction price, which is affected by multiple factors
such as market supply and demand, government subsidies, and
transportation costs.

The difference between the minimum acceptable price and the
actual selling price is used to measure the direction and magnitude
of farmers’ price expectations. A positive difference indicates that
the actual selling price is below the expected level, corresponding
to an optimistic price expectation (value = 1); a zero difference
suggests that the market price matches expectations, negative
difference indicates that the market price exceeds expectations,
implying a pessimistic price expectation (value = 3). This variable
effectively captures the deviation between the actual market price
and farmers’ subjective price expectations.

Because this proxy is constructed ex post, it may also capture
price satisfaction or bargaining outcomes rather than purely
forward-looking beliefs. We therefore interpret PriceExp as an
expectation-gap indicator (reference price versus realized price)
and treat it as a proxy for expectations rather than a direct
elicitation. To strengthen validity, we construct two alternative
expectation proxies based on (i) the station-year mean selling price
and (ii) the lagged station mean selling price, and re-estimate the
baseline models in the robustness section. In all regressions, the
neutral category (PriceExp = 2) serves as the reference group. The
distribution of market price expectations and planting decisions
among sample households is shown in Figures 2a, b, respectively.

3.2.3 Moderating variable: agricultural subsidy

The moderating variable in this study is the per-mu agricultural
subsidy amount (unit: 100 RMB/mu). The construction of
this variable takes into account both the complexity of policy
implementation and the availability of micro-level data. Although
various agricultural subsidy policies are designed with specific
policy objectives (for instance, the rice-rapeseed rotation subsidy
launched in 2021 aims to improve farmland quality and optimize
the cropping system, while the rapeseed expansion subsidy focuses
on rapidly boosting capacity and reducing idle winter fields
through direct payments), these policies differ systematically in
their implementation progress, delivery mechanisms, and subsidy
standards. At the household level, however, the subsidies received
are typically composite in nature, often combining both targeted
and general-purpose supports, such as agricultural support and
protection subsidies or agricultural machinery purchase subsidies.

Given that micro-survey data cannot precisely distinguish
subsidies directly linked to rapeseed cultivation, this study employs
the total amount of agricultural subsidies received by the household
as a proxy variable. This composite measure includes agricultural
support and protection subsidies, machinery purchase subsidies,
scale operation subsidies, farmland fertility protection subsidies,
and other relevant forms of assistance. To control for differences
in household operating scale, the subsidy amount is standardized
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TABLE 1 Descriptive statistics.

Variables Variable definition and assignment Mean S.D.

Acreage Decisions Planned change in rapeseed planting area for the next production cycle. 1 = reduce; 2 = maintain; 3 = increase 2.063 0.649

PriceExp Farmers’ type of rapeseed market price expectation. 1 = optimistic; 2 = neutral; 3 = pessimistic 1.758 0.762

Subsidy Agricultural subsidy received by household per mu (100 CNY) 152.54 901.82

Gender Gender of household head. 1 = male; 0 = female 0.914 0.280

Age Age of the household head (years) 59.619 9.534

Education Years of schooling of the household head (years) 7.823 2.893

Health Health condition compared with peers. 1= poor; 2= fair; 3= good 2.454 0.582

Agr-labor Number of agricultural laborers in the household (persons) 2.131 0.961

Social-relations Whether the household has strong social ties? 1 = yes; 0 = no 0.235 0.424

Family farm Whether the household is certified as a family farm? 1 = yes; 0 = no 0.167 0.373

Cooperative Whether the household participates in an agricultural cooperative? 1 = yes; 0 = no 0.312 0.463

Internet Whether the household has convenient access to the internet? 1 = yes; 0 = no 0.928 0.258

Agr-certificates Whether any household member holds an agricultural qualification certificate? 1 = yes; 0 = no 0.243 0.429

Train Number of agricultural training sessions attended per year (days) 3.199 4.040

Land Area of rapeseed cultivation (mu)∗ 56.437 189.694

Plant-method Planting method. 1 = transplanting; 0 = direct seeding 0.270 0.444

Machinery-plow Proportion of rapeseed planting area cultivated by mechanized operations (%) 0.818 0.382

Plot size Average size of cultivated plots (mu) 12.750 124.340

Multi-develop Whether the household has conducted multifunctional development and utilization of rapeseed? 1 = yes; 0 = no 0.761 0.427

Satisfaction How satisfied are you with your rapeseed production overall? 1 = very dissatisfied; 5 = very satisfied 3.355 0.755

Agr-Income Share of agricultural income in total household income (%) 0.469 0.346

Land-transfer Whether the household has rented in farmland? 1 = yes; 0 = no 0.461 0.499

Agr-machinery Number of agricultural machines owned (units) 1.514 6.087

AEI Distance to the nearest agricultural extension institution (km) 5.748 6.137

Terrain Type of terrain. 1 = plain; 2 = hilly; 3 = mountainous 1.879 0.793

Market distance Distance to the nearest agricultural market (km) 4.573 6.020

*1 mu = 0.067 ha.

by the household’s total cultivated land area, yielding a per-
mu agricultural subsidy intensity that better reflects the unit-
area incentive mechanism underlying China’s “land-based subsidy”
system.

Theoretically, the effect of agricultural subsidies on production
behavior does not operate solely through direct incentive channels.
Broadly defined subsidies can influence farmers’ production
decisions indirectly by enhancing their investment capacity, risk-
bearing ability, and willingness to adopt new technologies (Liu and
Liu, 2024; Ahmed, 2024; Fan et al., 2024). Therefore, although the
per-mu household subsidy variable cannot fully isolate rapeseed-
specific subsidies, it effectively captures the overall policy-driven
financial support intensity experienced by farmers and serves as a
reasonable proxy for measuring the strength of policy incentives.

To address potential subsidy heterogeneity, we also construct
two subtype variables where available: production-linked subsidies
(machinery purchase plus scale-operation support) and general
support subsidies (soil conservation and other general transfers).
These subtype measures are used in robustness analyses to test
whether the moderating effect differs across subsidy categories.

3.2.4 Control variables

To control for the potential influence of individual and
household heterogeneity, as well as production and operational
characteristics, this study includes a set of control variables
from four dimensions: individual characteristics, household
characteristics, rapeseed production characteristics, and
agricultural management characteristics. Specifically, the
individual and household characteristics include the household
head’s gender, age, years of education, health status, number of
agricultural laborers, social relations, family farm certification,
cooperative participation, internet accessibility, professional skills,
and agricultural training experience. The rapeseed production
characteristics include rapeseed planting scale, planting method,
mechanized plowing status, plot size, degree of multifunctional
development, and production satisfaction. The agricultural
management characteristics include the share of agricultural
income in total household income, land transfer-in status,
number of agricultural machines owned, distance to agricultural
extension institutions, and topography. These control variables
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TABLE 2 Regression results of the effects of market price expectations and agricultural subsidies on farmers’ rapeseed planting decisions.

Acreage decisions Marginal effect

Variables (1) (2) Reduce Maintain Increase

Optimistic expectation 0.323∗∗∗ (0.097) 0.400∗∗∗ (0.104) -0.095∗∗∗ (0.025) –0.016∗∗(0.008) 0.111∗∗∗ (0.029)

Pessimistic expectation 0.238∗(0.128) 0.189(0.129) -0.049(0.032) -0.000(0.005) 0.049(0.035)

lnSubsidy 0.048(0.037) 0.067∗(0.038) -0.016∗(0.009) -0.003(0.002) 0.019∗(0.011)

PriceExp × lnSubsidy -0.083∗∗(0.042) 0.020∗∗(0.010) 0.004∗(0.002) -0.023∗∗(0.012)

Gender 0.246∗(0.143) 0.227(0.144) -0.054(0.034) -0.011(0.008) 0.064(0.041)

Age 0.010(0.006) 0.011∗(0.006) -0.003∗(0.001) -0.001(0.000) 0.003∗(0.002)

Education 0.016(0.018) 0.016(0.019) -0.004(0.004) -0.001(0.001) 0.004(0.005)

Health-1 -0.436∗∗∗ (0.156) -0.445∗∗∗ (0.158) 0.123∗∗(0.048) -0.016(0.018) -0.107∗∗∗ (0.034)

Health-3 0.023(0.095) 0.035(0.095) -0.008(0.022) -0.002(0.005) 0.010(0.027)

Agr-Labor -0.100∗(0.054) -0.101∗(0.054) 0.024∗(0.013) 0.005(0.003) -0.029∗(0.015)

Social-relations -0.124(0.112) -0.127(0.111) 0.030(0.026) 0.006(0.005) -0.036(0.031)

Family farm -0.108(0.187) -0.085(0.187) 0.020(0.044) 0.004(0.009) -0.024(0.053)

Cooperative -0.001(0.110) 0.020(0.111) -0.005(0.026) -0.001(0.005) 0.006(0.031)

Internet 0.236(0.153) 0.231(0.153) -0.054(0.036) -0.011(0.008) 0.065(0.043)

Agr-certificates 0.039(0.143) 0.035(0.142) -0.008(0.034) -0.002(0.007) 0.010(0.040)

Train 0.023(0.017) 0.026∗(0.015) -0.006∗(0.004) -0.001(0.001) 0.007∗(0.004)

lnLand -0.175∗∗∗ (0.047) -0.183∗∗∗ (0.048) 0.043∗∗∗ (0.011) 0.009∗∗(0.004) -0.052∗∗∗ (0.013)

Plant-method 0.020(0.117) 0.007(0.117) -0.002(0.028) -0.000(0.005) 0.002(0.033)

Machinery-plow -0.039(0.128) -0.051(0.129) 0.012(0.030) 0.002(0.006) -0.014(0.036)

Plot-size -0.001(0.001) -0.001(0.001) 0.000(0.000) 0.000(0.000) -0.000(0.000)

Multi-develop 0.141(0.109) 0.126(0.109) -0.030(0.026) -0.006(0.005) 0.036(0.031)

Satisfaction 0.117(0.073) 0.096(0.071) -0.023(0.017) -0.004(0.004) 0.027(0.020)

Agr-Income 0.426∗∗∗ (0.150) 0.432∗∗∗ (0.151) -0.102∗∗∗ (0.036) -0.020∗∗(0.009) 0.122∗∗∗ (0.042)

Land-transfer 0.009(0.109) 0.011(0.109) -0.003(0.026) -0.001(0.005) 0.003(0.031)

Agr-machinery 0.005(0.005) 0.006(0.006) -0.001(0.001) -0.000(0.000) 0.002(0.002)

AEI -0.038(0.057) -0.046(0.058) 0.011(0.014) 0.002(0.003) -0.013(0.016)

Terrain-1 0.313∗(0.170) 0.333∗∗(0.170) -0.078∗(0.042) -0.015∗(0.009) 0.093∗∗(0.046)

Terrain-2 0.115(0.180) 0.124(0.179) -0.032(0.046) -0.001(0.003) 0.033(0.046)

Year YES YES YES YES YES

Province YES YES YES YES YES

Pseudo R2 0.0820 0.0856

Wald Chi2 143.22∗∗∗ 148.15∗∗∗

N 863 863

∗ , ∗∗ , and ∗∗∗denote significance at the 10%, 5%, and 1% levels, respectively.

comprehensively capture differences in resource endowments,
social capital, production conditions, and external environments
among farmers, thereby enhancing the robustness and explanatory
power of the empirical model.

3.2.5 Instrumental variable: market accessibility

This study uses the distance from the farmer’s household
to the nearest agricultural market as an instrumental variable
for market price expectations. According to the “Distance Decay

Effect” in geographical economics, the efficiency of information
transmission typically declines as spatial distance increases (Muth,
1961). Farmers located closer to agricultural markets are more
likely to access timely and accurate market information, thereby
forming relatively rational price expectations. In contrast, those
living farther away tend to rely on delayed or indirect information
sources, making them more prone to forming adaptive expectations
(Nerlove, 1958).

From the perspective of variable attributes, the geographic
distance between a household and the nearest agricultural market
is an exogenous spatial characteristic with strong temporal stability
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that is unlikely to change due to short-term behaviors or policy
interventions. At the same time, market distance may also affect
acreage decisions through transaction costs, access to inputs, or
marketing opportunities (Hlatshwayo et al., 2021; Haile et al., 2022;
Zhang J. et al., 2024; Zhang and Xiong, 2025). We therefore treat
this instrument but not beyond doubt, and we report a reduced-
form falsification test in the robustness section. The CMP estimates
are interpreted as supportive evidence rather than definitive causal
effects. All variables involved in this study, together with their
definitions and descriptive statistics, are presented in Table 1.

3.3 Econometric methods

To examine how agricultural subsidies affect farmers’
adjustments in rapeseed planting area under an uncertain
market environment, this study treats farmers’ rapeseed acreage
adjustment as an ordered categorical variable and employs an
ordered Probit model for estimation. Based on the separate
analyses of the effects of market price expectations and agricultural
subsidy support on farmers’ acreage adjustments, the model further
introduces an interaction term between market price expectations
and agricultural subsidies to investigate how subsidies moderate
farmers’ acreage adjustment behavior under market uncertainty.
The specific model is specified as follows:

Plani = α0 + α1PriceExp + α2lnSubsidy + α3PriceExp

×lnSubsidy + βi�Xij + εi (16)

In Equation 16, Plan denotes the farmer’s plan to adjust
rapeseed planting area. PriceExp represents the market price
expectation variable under an uncertain market environment,
reflecting the farmer’s subjective judgment about future rapeseed
market prices. lnSubsidy indicates the amount of agricultural
subsidies received by the farmer, and PriceExp × lnSubsidy
captures the interaction term between market price expectation
and agricultural subsidies, which is used to identify their joint
effect. X is a vector of control variables, and εi denotes the random
disturbance term, assumed to follow a standard normal distribution
εi ∼ N(0, 1). The subscript i indexes individual farmers, and α0−α3
and β are parameters to be estimated.

Assuming that µ1 < µ2 < µ3 are the threshold parameters of
the ordered Probit model, Equation 16 can be expressed as:

Plani = {1, if Plan∗i ≤ µ1; 2, if µ1 < Plan∗i ≤ µ2; 3,

if µ2 < Plan∗i ≤ µ3} (17)

where Plan∗i is a latent continuous variable representing the
farmer’s underlying propensity to adjust rapeseed planting area.
Accordingly, the probabilities of Plani = 1, 2, 3 can be expressed
as follows (Equations 18–20). In these equations, Plani takes the
values 1, 2, and 3, corresponding respectively to farmers’ decisions
in the next production cycle to reduce, maintain, or increase
their rapeseed planting area compared with the current cycle. The
symbol 
 denotes the cumulative standard normal distribution
function. The likelihood function is constructed based on each
farmer’s decision regarding rapeseed planting adjustment in the

next production cycle, and the model parameters are estimated
using the maximum likelihood method.

Prob
(
Plan = 1 |X ) = Prob

(
Plan∗ ≤ µ1 |X

)

= ϕ


µ1 − α1PriceExp − α2 ln Subsidy − α3PriceExp

× ln Subsidy − βj

t∑
j=1

Xij


 (18)

Prob
(
Plan = 2 |X ) = Prob

(
µ1 < Plan∗ ≤ µ2 |X

)

= ϕ


µ2 − α1PriceExp − α2 ln Subsidy − α3PriceExp

× ln Subsidy − βj

t∑
j=1

Xij




− ϕ


µ1 − α1PriceExp − α2 ln Subsidy − α3PriceExp

× ln Subsidy − βj

t∑
j=1

Xij


 (19)

Prob
(
Plan = 3 |X ) = Prob

(
µ2 < Plan∗ ≤ µ3 |X

)

= ϕ


µ3 − α1PriceExp − α2 ln Subsidy − α3PriceExp

× ln Subsidy − βj

t∑
j=1

Xij




− ϕ


µ2 − α1PriceExp − α2 ln Subsidy − α3PriceExp

× ln Subsidy − βj

t∑
j=1

Xij


 (20)

4 Results and discussion

Before examining the regression results, Figure 3 visualizes the
predicted probability of acreage expansion for optimistic versus
neutral expectations at low, medium, and high subsidy levels
(lnSubsidy percentiles). Optimistic expectations consistently yield
higher expansion probabilities, and the optimism–neutral gap is
modest and changes little across subsidy levels (slightly larger at
higher subsidy percentiles). This descriptive pattern complements
the regression evidence of a negative interaction term (β = –0.083,
p < 0.05) in the baseline specification.

Regression results of the effects of market price expectations
and agricultural subsidies on farmers’ rapeseed planting decisions
are shown in Table 2. Regarding control variables, age and health
status of the household head have significant effects on rapeseed
acreage decisions. Specifically, age has a significant positive effect,
suggesting that older farmers, with richer production experience
and stronger path dependence, are more inclined to maintain or
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FIGURE 3

Predicted probability of acreage expansion by expectations at low, medium, and high subsidy levels (lnSubsidy percentiles). Solid line = optimistic
expectations; dashed line = neutral expectations; shaded bands = 95% CI.

expand rapeseed cultivation. Conversely, farmers in poorer health
tend to reduce acreage due to physical and energy constraints that
limit production continuity and willingness.

In terms of household and production characteristics, share
of agricultural income, participation in agricultural training, and
terrain conditions all exert significant positive effects. Farmers
with a higher share of agricultural income generally exhibit
stronger specialization and technological accumulation, leading
to a greater tendency to expand production. Participation in
agricultural training enhances technical capacity and operational
efficiency, thereby strengthening production willingness. Farmers
in hilly areas demonstrate stronger expansion intentions, possibly
because they operate in more complex production environments
and rely on differentiated or specialty agriculture strategies to
improve profitability.

In contrast, number of agricultural laborers and current
planting scale have significant negative effects on acreage
adjustment. Sufficient labor supply may reduce the incentive to
expand rapeseed production, as labor-abundant households are
more likely to allocate resources to off-farm employment for higher
marginal returns. Similarly, farmers already operating at larger
scales often face rigid constraints on land and capital; under limited
resources, they are inclined to maintain current production levels
to avoid higher production costs and market risks.

4.1 Correcting for selection bias:
multivalued treatment effect model

In an uncertain market environment, the formation of
farmers’ price expectations is not only influenced by individual
characteristics but may also be affected by unobservable factors
such as farming experience, risk preferences, access to market
information, and regional conditions, thereby giving rise to

self-selection problems. To effectively address these issues, this
study adopts a counterfactual analytical framework for in-depth
investigation. Considering that the treatment variable in this
study is multinomial, traditional treatment effect models are
often inadequate for capturing the complex interrelationships
among multiple treatment categories, which may result in
information loss (Cattaneo, 2010). To avoid such limitations,
this paper employs the Multivalued Treatment Effect (MTE)
model proposed by Cattaneo (2010), with the results presented
in Table 3. The MTE model effectively handles multinomial
treatment variables while correcting for potential selection bias.
This model has been widely applied in related empirical
research and has been shown to exhibit significant advantages
in dealing with multivalued treatment settings (Ma and Sun,
2024).

Using farmers with neutral price expectations as the reference
group, the MTE estimation results indicate that farmers holding
optimistic price expectations are significantly more likely to
expand their rapeseed planting area in the next production cycle,
suggesting a clear tendency toward scale expansion. In contrast,
for farmers holding pessimistic price expectations, no significant
change is observed in their acreage decisions. Further analysis,
taking pessimistic price expectations as the baseline, also shows that
optimistic price expectations significantly increase the likelihood of
expanding rapeseed planting area in the following production cycle.
These findings confirm that optimistic price expectations exert a
stronger influence on farmers’ planting decisions.

This asymmetry can be explained by farmers’ differential
sensitivity to price gains and losses. Specifically, farmers tend to be
more sensitive to price losses than to equivalent gains, reflecting
a behavioral tendency toward risk aversion. Consequently, when
market prices fall below expectations, farmers respond more
sharply. Overall, optimistic price expectations exert a much
stronger stimulative effect on rapeseed acreage decisions than the
restraining effect of pessimistic expectations.
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TABLE 3 Estimated average treatment effects of market price expectations on farmers’

rapeseed planting area decisions.

Group Reduce Maintain Increase

Reference group: Neutral market price expectation

Optimistic market

price expectation

0.004 (0.028) –0.143∗∗∗ (0.039) 0.139∗∗∗ (0.036)

Pessimistic market

price expectation

–0.004 (0.046) 0.012 (0.057) –0.008 (0.043)

Reference group: Pessimistic market price expectation

Optimistic market

price expectation

0.008 (0.046) –0.155∗∗∗ (0.056) 0.147∗∗∗ (0.044)

∗∗∗ denotes significance at 1% level.

After correcting for selection bias, farmers’ latent production
intentions still exhibit marked differences across price expectation
types. Compared with situations where market prices align
with expectations, farmers are more likely to adjust their
production scale when their expectations deviate from actual
market prices. Optimistic price expectations have a particularly
strong stimulative effect on rapeseed growers’ production
expansion behavior.

4.2 Endogeneity correction: conditional
mixed process estimation

To effectively address potential endogeneity in the baseline
regression model, this study employs an instrumental variable
(IV) estimation approach. The model is re-estimated using the
Conditional Mixed Process (CMP) framework.

The selected instruments satisfy both the relevance and
exogeneity conditions. The distance to the nearest farmers’ market
affects farmers’ access to price information but is not directly
related to their rapeseed acreage decisions. Given that the estimates
for pessimistic price expectations were less robust in both the
baseline and selection-bias-corrected models, the endogeneity
correction focuses on the optimistic price expectation, which is
treated as an endogenous regressor in the first-stage equation.
Table 4 reports the CMP estimation results based on the one
instrumental variable.

The endogeneity tests indicate that the relevant parameters are
statistically significant at the 1% level, confirming the presence of
endogeneity and the necessity of instrumental-variable correction.
According to the first-stage results, the distance to the nearest
farmers’ market exerts a significant positive effect on farmers’
optimistic price expectations at the 5% level, thereby validating the
instrument’s relevance. Furthermore, the second-stage results show
that optimistic price expectations continue to have a significant
positive impact on farmers’ rapeseed acreage decisions after
controlling for endogeneity.

More importantly, the interaction term between optimistic
price expectations and agricultural subsidies remains significantly
negative, indicating that agricultural subsidies exert a negative
moderating effect even after endogeneity correction. In other

TABLE 4 Estimation results of endogeneity treatment: CMP model.

First stage Second stage

Variables Coefficient Marginal effect

(increase)

Panel A: First-stage equation (Optimistic expectation)

Ln (market distance) 0.139∗∗ (0.066)

Control variables Controlled

Constant 1.595∗∗∗ (0.220)

Panel B: Second-stage equation (Acreage decisions)

Optimistic expectation 0.446∗∗∗ (0.059)

lnSubsidy 0.015∗ (0.008)

PriceExp × lnSubsidy –0.017∗ (0.009)

Control variables Controlled

atanhrho_12 –1.150∗∗∗ (0.443)

LR chi2 347.77∗∗

N 863

Robust standard errors are reported in parentheses. ∗∗∗ , ∗∗ , ∗ denote statistical significance at
the 1%, 5%, and 10% levels, respectively.

words, when farmers hold optimistic market expectations, higher
levels of subsidies tend to dampen their incentives to expand
rapeseed acreage (Fan et al., 2023; Guo et al., 2021; Huang
and Mishra, 2025). This finding is consistent with both the
baseline regression and the selection-bias-corrected estimates,
further reinforcing the robustness and internal validity of the
main results.

4.3 Robustness checks

4.3.1 Alternative expectation proxies

To address the conceptual concern that the baseline proxy is
constructed using realized prices, we re-estimate the ordered Probit
model using two alternative expectation benchmarks: the station-
year mean selling price and the lagged station mean selling price.
Table 5 shows that the interaction between price expectations and
subsidies remains negative and statistically significant across these
alternative proxies, while the direct effect of optimistic expectations
remains positive but less precisely estimated. This supports the
interpretation that the main results are not driven by the ex-post
construction of the baseline proxy.

4.3.2 Subsidy heterogeneity

We disaggregate subsidy intensity into production-linked
subsidies (machinery purchase plus scale-operation support) and
general support subsidies (soil conservation and other general
transfers). Table 6 indicates that the interaction term is negative
for both categories and statistically significant for general support
subsidies. This pattern suggests that broader support programs
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TABLE 5 Robustness check using alternative expectation proxies.

Variables (1) (2) (3)

Baseline Regional

mean

proxy

Lagged

mean

proxy

Optimistic

expectation

0.400∗∗∗

(0.104)

0.270 (0.209) 0.307 (0.209)

Pessimistic

expectation

0.189 (0.129) 0.137 (0.226) 0.177 (0.224)

lnSubsidy 0.067∗ (0.038) 0.064∗ (0.037) 0.062∗ (0.038)

PriceExp ×
lnSubsidy

–0.083∗∗

(0.042)

–0.078∗

(0.040)

–0.080∗∗

(0.040)

Observations 863 863 835

Robust standard errors in parentheses. ∗ , ∗∗ , and ∗∗∗ denote significance at the 10%, 5%, and
1% levels, respectively.

TABLE 6 Robustness check by subsidy type.

Variables (1) (2)

Production-

linked

subsidies

General

support

subsidies

Optimistic expectation 0.344∗∗∗ (0.098) 0.398∗∗∗ (0.104)

Pessimistic expectation 0.238∗ (0.129) 0.160 (0.130)

lnSubsidy (type) 0.060 (0.037) 0.074∗ (0.044)

PriceExp × lnSubsidy –0.067 (0.046) –0.106∗∗ (0.052)

Observations 863 863

Robust standard errors in parentheses. ∗ , ∗∗ , and ∗∗∗ denote significance at the 10%, 5%, and
1% levels, respectively.

may dampen responsiveness to market signals more strongly than
production-linked subsidies.

4.3.3 Continuous acreage adjustment

To address the concern that ordered categories may obscure
adjustment intensity, we estimate OLS models for the absolute
change in area (mu) and the percentage change in area. As shown in
Table 7, optimistic expectations are associated with larger acreage
increases in both specifications. The interaction term remains
negative but is not statistically significant, suggesting that subsidy
moderation is strongest for the direction of change rather than the
magnitude of adjustment.

4.3.4 Instrument validity and reduced-form test

Given concerns that market distance may directly affect acreage
decisions, we conduct a reduced-form test regressing acreage
decisions on the instrument and controls. Table 8 reports a positive
and significant association, indicating that the exclusion restriction
may not fully hold. This result reinforces the need to interpret the

TABLE 7 Robustness check using continuous acreage adjustments.

Variables (1) (2)

Area change Percent change

Optimistic expectation 20.640∗∗ (9.064) 0.174∗ (0.099)

Pessimistic expectation 27.437∗∗ (13.713) 0.405∗∗ (0.182)

lnSubsidy 2.754 (4.586) 0.036 (0.028)

PriceExp × lnSubsidy –3.534 (3.621) –0.038 (0.027)

Observations 863 863

Robust standard errors in parentheses. The dependent variables are the absolute change in
area (mu) and the percentage change in area, respectively. ∗ and ∗∗ denote significance at the
10% and 5% levels, respectively.

TABLE 8 Reduced-form test for instrument validity.

Variables (1)

Reduced-form

Ln (Market distance) 0.150∗∗ (0.060)

Observations 861

Robust standard errors in parentheses. ∗∗ denotes significance at the 5% level.

TABLE 9 Regional heterogeneity: winter vs. spring rapeseed regions.

Variables (1) (2)

Winter

rapeseed

regions

Spring rapeseed

regions

Optimistic expectation 0.296∗∗∗ (0.105) 7.272∗∗∗ (1.755)

Pessimistic expectation 0.102 (0.136) 12.771∗∗∗ (3.275)

lnSubsidy 0.070∗ (0.041) –0.211 (0.817)

PriceExp × lnSubsidy –0.089∗∗ (0.043) 4.585∗∗∗ (1.526)

Observations 809 54

Robust standard errors in parentheses. ∗∗ denotes significance at the 5% level.

CMP estimates as a robustness check rather than definitive causal
evidence.

4.3.5 Regional heterogeneity

We split the sample into winter and spring rapeseed regions
to explore heterogeneity in policy and agro-ecological conditions.
Table 9 shows that the winter-region estimates are consistent with
the baseline. The spring-region sample is small (n = 54) and yields
large coefficients, suggesting that regional heterogeneity may exist
but should be interpreted with caution.

4.4 Limitations

Despite the robustness checks, several limitations remain.
First, the expectation proxy is constructed from realized prices
and may partly reflect price satisfaction or bargaining outcomes
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rather than purely forward-looking beliefs. Second, even with
the disaggregation into production-linked and general support
subsidies, the survey data do not identify all program-specific rules
or timing, which may mask finer policy heterogeneity. Third, the
outcome variable is based on intended acreage adjustments in the
next season, which may differ from realized planting decisions.
Fourth, the instrument for expectations (market distance) shows
a significant reduced-form relationship with acreage decisions,
implying possible exclusion violations and warranting cautious
interpretation of IV-based estimates. Finally, the spring-rapeseed
subsample is small, so regional heterogeneity results should be
viewed as suggestive. These constraints motivate future work using
panel data, richer expectation measures, and more granular policy
identifiers.

5 Conclusions

Using micro-level survey data from 863 rapeseed-producing
households in 2022–2023, this study examines how market
price expectations and agricultural subsidies jointly shape
farmers’ acreage decisions. Across ordered Probit, MTE, and
CMP estimates, optimistic expectations consistently increase
the likelihood of acreage expansion, while higher subsidy
intensity weakens this marginal incentive. The negative
interaction remains in alternative specifications, indicating
a systematic moderation effect rather than an artifact of
model choice.

The policy implication is that support programs should
balance income stabilization with market responsiveness.
Subsidy designs that are more targeted and incentive-
compatible, combined with improved price information and
risk-management tools, can help farmers respond to market
signals without sacrificing income security. Future research
that incorporates panel data and richer expectation measures
can further clarify dynamic adjustment mechanisms and
regional differences.
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