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Abstract

Amid the advancement of rural revitalization, a growing number of returner survival migrant entrepreneurs return to
rural areas to grow rice and corn. Aiming to raise household income, they tend to pursue blind large-scale operation
and full-industry-chain self-management due to the low unit output value of staple crops. Ignoring the mature
agricultural trusteeship service system, they suffer mismatches between capital and management capacity and operation
scale, which push up financial leverage and operational risks. Current entrepreneurial support measures mostly rely on
qualitative publicity and simple data calculation, lacking quantitative analytical tools. Drawing on opportunity cost
theory and the Cobb-Douglas (C-D) production function, this paper develops a full-cycle decision-making system. The
system contains five modules, namely entrepreneurial access deduction, optimal scale measurement, parameter
calibration, dynamic correction, and expansion pre-deduction. The system is verified through simulated samples and
field survey data. The results show that the system can quantitatively assess opportunity costs, output, profits and multi-
dimensional risks, identify irrational business behaviors and high-leverage risks, and achieve favorable model fitting
performance. This quantitative system makes up for the deficiencies of traditional empirical tools and provides
scientific support for operational decision-making of grain farmers and targeted grassroots agricultural assistance.
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Introduction

Research background via full self-operation.

Against the backdrop of rural revitalization and free flow Second, the county-level agricultural socialized
of urban-rural production factors, numerous rural trusteeship service system has reached maturity, which
migrant workers return to hometowns to engage in large- can share operating costs and reduce capital pressure for
scale grain cultivation, forming a huge group of returner small-scale grain farmers. Nevertheless, most returning
survival agricultural entrepreneurs. Different from entrepreneurs hold cognitive biases against outsourced
profit-driven agricultural operators, such entrepreneurs trusteeship and insist on full self-management. The
prioritize securing family livelihoods and replacing off- mismatch between entrepreneurs’ endowments and
farm wages, characterized by limited capital input, low operation modes becomes increasingly severe. Single-
operational fault tolerance and weak risk resistance, link grain planting features low risks yet high
which leads to prominent structural contradictions. requirements and long cycles, while full-industry-chain
First, in terms of industrial characteristics, rice, corn and self-operation imposes heavy demands on capital,
other staple crops generate low unit output value and thin management and other resources - conflicting sharply
profit margins with obviously diminishing returns to with returner survival entrepreneurs’ limited capital and
scale. Most returning farmers form a fixed mindset that inadequate experience.

profit growth can only be realized through scale Most farmers fail to cover production costs with
expansion [1]. Driven by survival demands, they blindly operating revenues and rely on loans to sustain
expand land transfer scale, purchase agricultural production, which continuously elevates financial
machinery and extend industrial chains to boost revenue leverage. Coupled with diminishing returns to scale of
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staple crops, scale expansion fails to increase earnings,
but squeezes profit maintains, trapping many returning
entrepreneurs in a vicious cycle of losses, debt and
business failure.

Research objectives and research questions

This paper intends to build a dynamic decision-deduction
system for returning-home entrepreneurs who grow
staple crops. It quantitatively defines the entrepreneurial
entry thresholds, optimal operation scales and safe risk
ranges for these entrepreneurs. In addition, it enables
dynamic correction of farmers’ operational behaviors
and early-warning alerts for expansion risks. The
findings can support decision-making among small-scale
grain farmers and facilitate targeted grassroots
agricultural assistance. Accordingly, this study puts
forward three core research questions:

(1) How to incorporate multi-dimensional production
factors and opportunity cost variables to optimize the
traditional production function for measurement of
small-scale staple crop operators?

(2) How to build closed-loop dynamic decision modules
to address farmers’ irrational business behaviors?

(3) Whether the measurement accuracy and practical
adaptability of the dynamic decision system meet
practical application standards, and what quantitative
laws govern profit and risk differences across different

operation modes?
Literature review

Research on survival-oriented return migrant
agricultural entrepreneurship

Return migrant agricultural entrepreneurship is a core
research topic in rural revitalization studies. Scholars
categorize such entrepreneurship into returner survival

types.
entrepreneurs focus on sustaining household livelihoods,

and opportunity-oriented Survival-oriented
with scarce resources and conservative risk preferences,

fundamentally distinct from large-scale industrial
operators. Credit constraints, insufficient management
capacity, asymmetric market information and weak risk
resistance constitute core bottlenecks restricting their
development [2]. Focusing on grain cultivation, Zhang
verified that staple crops exhibit diminishing returns to
scale; blind scale expansion reduces marginal revenue
and triggers indebted operation [3]. Duan found that
most entrepreneurs hold cognitive biases, ignoring the

cost-sharing value of agricultural socialized division of
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labor and exacerbating operational mismatches [4].
Existing studies mostly adopt qualitative analysis
without quantitative measurement models, failing to
support precise operational decision-making for farmers.
Research on application of C-D production function in
agricultural production measurement

The traditional C-D production function is designed for
industrial scenarios, and its direct application to grain
cultivation results in incomplete factor coverage and
substantial measurement errors [5]. Chinese scholars
have continuously optimized the model for agricultural
contexts: Wang incorporated digital technology,
agricultural machinery power and cultivated land area
into the C-D function to measure farmers’ production
efficiency [6]. Han added irrigation, agricultural
materials and meteorological disaster variables to
national grain production measurements, effectively
lowering model bias [7].

Overseas research: Osti constructed a multi-factor C-D
function for rice growers to measure resource use
efficiency [8]. Verschelde verified the non-linear
relationship between farm scale and operational
efficiency using the C-D model based on U.S. grain farm
samples [9].

Current optimized agricultural C-D models still have
three key limitations: They lack parameter optimization
specifically for fully self-operated returner survival grain
farms with low capital and low fault tolerance. They
generally ignore opportunity costs of foregone off-farm
employment, making it impossible to judge the economic
rationality of return entrepreneurship. They adopt static
one-off measurement without quarterly dynamic
iteration and pre-warning mechanisms for operational
risks, failing to adapt to seasonal agricultural production
and cyclical fluctuations of grain prices and agricultural
input costs.

Research review and core research gaps

Existing literature has clarified the characteristics of
returner survival entrepreneurship, value of agricultural
trusteeship and optimization logic of the C-D production
function, yet three core research gaps remain:

(1) Limited research methodologies: Current agricultural
entrepreneurship measurements rely on static qualitative
analysis or simple data calculation, lacking multi-factor
quantitative models tailored for small-scale grain farmers
that integrate opportunity costs and multi-dimensional

risks, leading to insufficient measurement accuracy.



Journal of Social Development and History

2026,2(2):97-105

(2) Narrow research perspectives: Few specialized
studies focus on entrepreneurs’ irrational scale expansion
and high-leverage operation, with no quantitative
thresholds defined for optimal operation scale and risk
safety.

(3) Inadequate practical tools: Existing agricultural
decision-making systems only focus on production
technical control, lacking closed-loop functions
including entrepreneurial access judgment, dynamic
correction and pre-warning before scale expansion,
unable to support farmers’ full-cycle scientific decision-
making.

This paper constructs a full-cycle dynamic decision
deduction system to fill the above research gaps.

Theoretical framework and concept definition

Definition of core concepts

(1) Returners for survival entrepreneurship
Survival-oriented return migrant entrepreneurs are a type
of agricultural operator. They take foregone off-farm
wages as their core opportunity costs. They have limited
self-owned capital and weak risk-resisting capacity. They
mainly engage in staple grain crop cultivation. Their core
goals are to replace urban migrant income and secure
household livelihoods.

Different from large-scale, industrialized and profit-
driven agricultural operators, they feature low fault
tolerance, weak factor endowments and conservative
operation tendencies despite a tendency for blind scale
expansion, serving as the core research object of this
paper.

(2) Dynamic decision deduction system

The dynamic decision deduction system is a digital
quantitative decision-making tool integrating multi-
dimensional parameters to realize iterative parameter
calibration, dynamic risk measurement and pre-warning
of business behaviors. Covering the full operation cycle,
it meets the demands of refined dynamic decision-
making for returner survival farmers and addresses the
drawbacks of traditional static measurement tools.
Mechanism of core theories

(1) Opportunity cost equilibrium theory

Opportunity cost equilibrium theory serves as the core
threshold standard for judging the economic feasibility
of returner survival return grain entrepreneurship. For
farmers who quit urban employment to engage in grain

cultivation, their operating revenue must cover baseline
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off-farm wages to render entrepreneurship economically
viable [10]. Drawing on this theory, this paper establishes
an entrepreneurial access judgment mechanism, taking
farmers’ stable annual off-farm income before returning
as a rigid threshold, and generates personalized revenue
ranges combined with farmers’ acceptable loss durations.
This mechanism screens irrational entrepreneurial
behaviors at the source and solves the problem of blind
and unprofitable return farming.

(2) Law of diminishing returns to scale

The law of diminishing returns to scale is the core
theoretical basis explaining losses caused by farmers’
blind scale expansion. Rice, corn and other staple crops
carry prominent scale constraints. With fixed technical
levels and reasonable factor allocation, continuous
additional investment in land, agricultural machinery and
capital will lead to shrinking marginal output and
marginal revenue, and unlimited scale expansion cannot
sustain profit growth [11]. This paper calculates optimal
operation scale ranges based on this law, quantifying
profit losses and risk increments from scale expansion to
correct farmers’ misconception that “larger scale equals

higher revenue”.

Model construction and module design of dynamic
decision deduction system

Construction of extended C-D production function
and indicator system

The traditional C-D production function includes only
capital and labor factors. It is suitable for general
industrial production. However, it cannot adapt to fully
self-operated staple crop cultivation. The reasons include
incomplete factor coverage, missing implicit costs, and
low measurement accuracy. To fit the real operation
scenarios of returner survival returning grain farmers,
this paper expands the function with agriculture-specific
variables such as land and agricultural machinery,
constructing a full-factor production function to reflect
the linkage output law of multi-input factors:

Y = AK*IPHCSAMeNSF9 (1)
All variables’ economic definitions, measurement units
and reasonable value ranges are standardized based on
staple crop cultivation characteristics, small-scale

farmers’ endowments and existing agricultural

quantitative research results, forming a standardized

parameter system shown in Table 1.
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Table 1. Definition and value range of core model variables.

Variable Variable name Description Value range
v Total agricultural output Annual total crop output value before [5, 150] ten thousand
value deducting all operating costs yuan
) Composite efficiency of regional technology,
Comprehensive ] ]
A . . management and agricultural machinery [0.85, 1.20]
technical coefficient .
matching
X Total production capital Sum of annual floating and fixed capital [5, 100] ten thousand
input investment yuan
. Total annual wages of self-employed and [3, 15] ten thousand
L Labor input cost .
hired labor yuan
Total agricultural Costs of seeds, fertilizers, pesticides, plastic
H L ) [120, 600] yuan/mu
material input films and other supplies
s Auxiliary agricultural Inspection, epidemic prevention, water & [0, 3] ten thousand
service expenditure electricity and other auxiliary costs yuan
. Total costs of self-purchased agricultural
Total agricultural . o . [0, 30] ten thousand
M . . machinery, depreciation and maintenance
machinery investment . yuan
under full self-operation
N Other operating Temporary supplies, miscellaneous expenses | [0, 2] ten thousand
expenditures and other sundry inputs yuan
F Transferred land area Stable annual planting scale [10, 600] mu
o Contribution coefficient of each input factor
a,b,c,d,e f,g | Factor output elasticity [0.02, 0.80]
to total output value
c Baseline personal Stable annual off-farm income before [4, 36] ten thousand
' opportunity cost returning to hometown yuan
M N Opportunity cost year Maximum and minimum acceptable loss Me [3,10], Ne [1,3]
' threshold durations for entrepreneurs years

To eliminate farmers’ confusion between total output
value and net profit, this paper establishes a dual
indicator system strictly distinguishing Y (total output
value) and P (annual net profit) and introduces a
standardized agricultural operating profit rate model.
First, the annual total operating revenue covering main
grain and by-product income is defined as:

TR =F X Ogp X Plg, + F X Opp X Pl 2
Where Oy, refers to main grain yield per unit area;
Plg,= purchasing price of main grain; O, refers to by-
product yield per unit area; Plg, refers to market price
of by-products.

Based on annual total revenue and full-cycle input costs,
the operating profit rate formula is constructed:

_ TR—2K-Y}2,¢;

P 3
r 2K+%12 ¢ G)

Where P. means operating net profit rate; 2K means

annual fixed capital amortization cost, .32, C; means
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total monthly variable costs covering agricultural
materials, fuel, maintenance, labor, land rent, interest and
other expenditures. The annual net profit is further
derived as:

P =Y XPB,. 4
Where P means annual net profit, the core indicator
judging real entrepreneurial revenue.

A multi-dimensional comprehensive operational risk
coefficient R is built integrating four core risk factors:

R = w1Ry + W3Ry + w3R3 + wyR, (5)
Where R; means meteorological disaster risk; R,
means agricultural material price fluctuation risk; R
means grain price decline risk; R, means credit debt
repayment risk; w,, w,, w3, w, means weight of each
risk factor, satisfying Y.w = 1, calibrated by regional
agricultural risk panel data; R € [0,1], with higher
values representing greater operational risks.

For entrepreneurial access judgment, a personalized
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opportunity cost interval mechanism is constructed.
Regional migrant wage big data generates baseline
annual income for different groups to form general
opportunity cost ranges.

Entrepreneurs input their acceptable loss durations to
generate personalized upper and lower bounds of
opportunity cost, which are substituted into capital
variables to calculate the expected total output range
[Ylow: Yhigh]-

The entrepreneur’s actual stable annual off-farm income
C, serves as a rigid judgment threshold: If Y;,,, = C,,

the entrepreneurship is economically feasible. If

Yhign < Cy, the revenue cannot cover opportunity losses
and the system triggers a warning to block entry,
preventing irrational entrepreneurship at the source.
Design of five closed-loop functional modules
Following the established theoretical research logic, this
paper constructs a systematic five-module closed-loop
dynamic decision deduction framework with progressive
and multi-stage dynamically iterative operation logic. It
covers the complete full cycle of “access pre-deduction -
scale measurement - parameter calibration - quarterly
correction - expansion deduction” and clarifies its

internal operation mechanism (see Figure 1 for details).

Model Operation Layer

— Extended C-D Full-Factor Operating Profit Rate Multi-Dimensional Risk v
Production Function Measurement Model Quantification Model
Data Input Layer q = J
Opportunity Cost Parameters f Core Function Layer ™
Migrant Wage, Wage,
Year Thresholds M, N
3= Access Feasibility Optimal Scale Bidirectional Parzar Quarterly Dynamic Pre-Expansion H—
Production Facter Parameters. Pre-Deduction Coupling Deduction Parameter Calibration Correction Deduction
Parameters; Capital, Land, )
Labor, Agricultural e !
Agricultural Machinery,
Agriculitural Inputs Result Output Layer N
Market Price Parameters; » Entrepreneurial Optimal Scale & Profit & Risk Expansion Risk —
Grain Price, Land Rent, Feasibility Judgment Input Range Input Range Warning
Rent, Input Unit Price )
A A L.

Dynamic | l
Feedback Layer

Dynamic Feedback Layer: Quarterly Parameter Iteration, Post-Expansion Model Correction

Figure 1. Overall framework of dynamic decision deduction system for returners for survival entrepreneurship.

(1) Module 1: Dynamic pre-deduction of entrepreneurial
access feasibility

Baseline annual income of different population groups is
generated via migrant wage big data, and personalized
opportunity cost ranges are formed combined with
entrepreneurs’ self-defined loss tolerance years.

The extended C-D production function is combined with
numerical multi-variable iterative calculation to derive
feasible expected total output ranges. Entreprenecurial
access is then judged by benchmarking these outputs
against actual pre-return annual wages. Meanwhile, real-
world field operating income data serves as crucial
This
traditional empirical judgment and delivers reliable,

calibration benchmarks. approach replaces
objective, comprehensive, quantitative, practical and
effective standardized evaluation for returner survival-
oriented entrepreneurial entry.

(2) Module 2: Coupling deduction of optimal operation
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scale
After passing access judgment, the system fixes
exogenous parameters. These parameters include
opportunity cost, grain price, agricultural material price,
and land rent. On this basis, the system couples the
production function, profit rate model and risk
quantification model.

It further solves for the subsequent comprehensive
optimal range of six critical core indicators, namely
capital, land, labor, agricultural machinery, net profit,
and risk coefficient.

Drawing upon three groups of representative simulated
samples and authentic empirical benchmark data from
four field bases, the key practical optimal parameter
values under full self-operation are generated. These
values provide reasonable and effective constraints
excessive irrational

against potential heavy-asset

investment and help resolve unsustainable subjective
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speculative blind scale expansion. This supports more
rational, scientific, targeted, realistic and operational

production decision-making for grain producers (see
Table 2 for details ).

Table 2. Optimal operation scale, profit and risk parameter ranges under full self-operation.

. Optimal value
Core operating indicator

Indicator explanation

range
. o [100, 600] Suitable for small returner survival farmers to avoid
Total production capital input (K) . .
thousand yuan high-leverage investment

Prevent profit losses caused by diminishing returns to

Transferred land area (F) [70, 300] mu
scale
Total agricultural machinery [0, 100] Strictly control sunk costs of heavy assets under full
investment (M) thousand yuan self-operation
[180, 850] .
Annual total output value (Y) Total output before deducting all costs
thousand yuan
[80, 350] .
Annual net profit (P) Real revenue after deducting full-cycle costs
thousand yuan
Comprehensive risk coefficient (R) [0.09, 0.13] Operations with R<0.13 fall within the safe range

(3) Module 3: Bidirectional parameter calibration via
simulation and field financial reports

To address poor adaptability of general models, a
bidirectional calibration mechanism is established. Three
tiers of standardized simulated samples are set; regional
benchmark data of agricultural materials, land rent and
grain prices are input to generate standard revenue ranges.
Real operating data is extracted from multi-year financial
ledgers of four field bases. If field measured values fall
within the simulation interval, current parameters are
retained for long-term use; if deviations occur, the
system automatically locates error sources, corrects
output elasticity coefficients and generates personalized
measurement models for individual farmers.

(4) Module 4: Quarterly routine self-inspection and
dynamic model correction

Agricultural costs and risks fluctuate quarterly, leading
to continuous loss of accuracy for fixed-parameter
measurement. Every quarter after farming cycles,
farmers input real agricultural ledgers, and the system
compares predicted and actual data to calculate deviation
rates. Parameters with deviations exceeding thresholds
are automatically updated to continuously narrow
measurement errors. Long-term quarterly calibration
adapts to local market conditions and farmers’ operation
habits, remedying farmers’ deficiencies in financial
accounting and risk prediction based on subjective
experience.

(5) Module 5: Mandatory pre-deduction before large-
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scale business expansion

Mandatory pre-deduction is required for all expansion
behaviors including land expansion, equipment purchase
and industrial chain extension. Before expansion, the
personalized model updated quarterly is invoked to
recalculate total output value, net profit and risk
coefficients.

If revenue declines and risks exceed safety thresholds,
the system pushes optimization schemes such as scale
reduction and agricultural trusteeship; expansion is
permitted only when indicators remain stable. Drawing
on the logic of socialized division of labor, this module
mitigates the impulse of heavy-asset investment driven
by agricultural machinery subsidies and avoids high-debt
operation.

Data sources and empirical scheme

Sources of research data

The research data in this paper fall into two categories:
Gradient simulation data and micro-level field-survey
data, which jointly guarantee the scientificity and
reliability of empirical results. First, three groups of
gradient  entrepreneurial ~ samples  (small-scale,
medium-scale and large-scale) are established for
simulation. Parameter assignments conform to the value
ranges specified above and cover business scenarios of
three types of subsistence-oriented entrepreneurs to
verify the effectiveness of relevant functions. Second,
field-empirical data are collected from four core

grain-planting bases in South China that represent three
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mainstream operation modes. Multiple approaches are
first-hand

micro-data of each base across consecutive years,

adopted to obtain multi-dimensional
forming a real-world dataset for comparative calibration
and verification.

Robustness test scheme

Two-tier robustness tests are designed to verify the
stability and reliability of model measurement results:
(1) Parameter replacement test: Re-running full-sample
deduction with adjusted parameters to observe
consistency of core conclusions.

(2) Sub-sample test: Dividing all samples into two

subgroups for separate fitting and measurement to verify
model adaptability across different operation scenarios
and eliminate interference of sample heterogeneity on

research conclusions.

Results and discussion

Simulation analysis of three groups of gradient
samples

Exogenous parameters including regional grain price,
land rent and agricultural material price are fixed for
closed simulation deduction of three sample groups.
Original input parameters and model output results are
shown in Table 3 and Table 4.

Table 3. Original input parameters of three simulated samples.

Core parameter Sample 1 Sample 2 Sample 3
. 1 ordinary + 1 management + 1
. . 1 ordinary farmer + 1 . .
Entrepreneur composition 1 ordinary farmer ) skilled + 1 capital investor (5
skilled farmer
persons total)
Full agricultural Semi-agricultural . ) )
) ] ) . Semi-agricultural trusteeship
Operation mode trusteeship trusteeship (Semi- .
(Semi-SMM)
(FSMM) SMM)
Maximum investment capital
100,000 200,000 1,000,000
(Kinax, yuan)
Capital elasticity (a) 0.60 0.76 0.76
Labor elasticity (b) 0.400 0.240 0.027
Land elasticity (g) 1.00 1.00 0.36
Monthly wage (W, yuan) 4,000 4,000, 5,000 6,000, 10,000
Annual interest rate (r, %) 2.30 2.30 2.32

Table 4. Model measurement output results of three simulated samples.

Output indicator Sample 1 Sample 2 Sample 3
Opportunity cost (C, yuan) 48,000 108,000 360,000
Operation mode coefficient Ma 2.083 0.161 0.101
Measured capital input (K, yuan) 48,050.12 196,811.17 988,860.14
Measured land scale (F, mu) 74.44 260.61 599.48
Labor input (L, yuan) 105,855.46 147,266.63 151,845.06
Investment return (V, yuan) 64,656.24 311,923.80 1,380,335.48
Annual net profit (P, yuan) 85,757.08-97,981.62 | 248,443.21-346,819.58 | 117,455.48-382,307.62
Profit rate (Pr, %) 59.51-68.00 49.53-69.14 35.82-47.15
Risk coefficient (R) 0.125021 0.125005 0.125001
Required agricultural machinery
) 0 (no self-purchase) 86,000-99,000 yuan 248,500-271,500 yuan
mvestment

Simulation results show that small and medium-scale
samples fall within the optimal operation scale range
with stable revenue and controllable risks, consistent
with the safe operation logic of returner survival
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entrepreneurship. Large-scale samples break the optimal
scale threshold; constrained by diminishing returns to
scale of agriculture, capital input grows far faster than
profit, and risks exceed the safe range, triggering

103
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automatic expansion warnings by the system. The results

align with theoretical deduction, verifying the
effectiveness of the system’s scale judgment and risk
early warning functions.
Empirical fitting verification based on field base data
To further verify the real adaptability of the model, actual
operating data from four field bases are benchmarked
against model measurement intervals to calculate relative
error rates, with the error formula as follows:

|APV—MCV|
T T

5 100 (6)

Where 6 means relative error; smaller values represent
higher model fitting accuracy. Agricultural micro-
operation models with errors below 10.0% are classified
as well-fitted.

Comprehensive analysis of overall fitting indicators

To fully verify model stability and measurement
accuracy, core fitting evaluation indicators are calculated
integrating all simulated and field samples. The results
show the model’s coefficient of determination R=0.972,
meaning absolute error MAE=4268.36, root mean square
error RMSE=5126.79. R? approaching 1 indicates that
multi-factor input of this model explains 97.2% of
variation in agricultural output, representing an
extremely high fitting degree. Low mean absolute error
(MAE) and root mean square error (RMSE) values
demonstrate minor measurement deviations and low data
dispersion without systematic measurement errors,
proving the model’s excellent stability and reliability to
support full-cycle dynamic decision deduction for
returner survival grain farmers.

Results and discussion

Three credible conclusions are drawn from simulation
and empirical data:

(1) The model’s measurement intervals match field
operating data highly, with indicators of all four bases
falling within deduction ranges and an average error of
only 4.88%, far below the industrial threshold of 10%,
proving scientific parameters and high deduction
accuracy of the model.

(2) Full self-operation mode features higher average
error and lower net profit, verifying the core argument
that blind self-operation and heavy-asset investment
squeeze profits and elevate risks for returner survival
farmers.

(3) Agricultural trusteeship modes deliver stronger profit

stability and lower measurement errors, confirming the
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applicability of agricultural socialized division of labor
theory. This system can effectively quantify the
advantages and disadvantages of different operation
modes.

Conclusion

This paper targets the core operational dilemmas faced
by staple-crop entrepreneurs who return to their
hometowns for business. These dilemmas include
conflicts between survival demands and scale expansion,
contradictions between the preference for self-operation
and industrial rules, and mismatches between
management capacity and full-chain operation. Drawing
on the opportunity cost theory and the extended C-D
production function, this paper establishes a full-cycle
dynamic decision deduction system.

The system covers entrepreneurial access, scale
measurement, parameter calibration, dynamic correction,
and pre-deduction for expansion. Simulation and
empirical verification are conducted relying on three
groups of simulated samples and data from four field
bases to form a scientific and quantitative agricultural
entrepreneurial decision-making tool.

The study verifies the effectiveness of this system. It can
accurately quantify the boundary between entre-
preneurial opportunity costs and operating revenues, and
screen out irrational entrepreneurial behaviors.
Furthermore, the system can precisely identify the
optimal operating scale suitable for small-scale farmers.
It also intuitively demonstrates the differences in profits
and risks between single-link cultivation and
full-industry-chain self-operation. Dynamic calibration
and pre-expansion deduction mechanisms effectively
restrain farmers’ high-leverage and high-risk expansion
behaviors, and model measurement results fit field
operating data well.

This system remedies the qualitative and empirical
defects of traditional agricultural entrepreneurial support,
providing new digital support for independent decision-
making of returning grain farmers and targeted
grassroots agricultural assistance. The research samples
focus on rice and corn from South China. For future
research, scholars can expand the sample scope to
include more regions and crop varieties. They may also
optimize the risk-measurement module so as to further
enhance the universality and precision of the proposed

system.
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