
612

Original Paper	 Agricultural Economics – Czech, 72, 2026 (10): 612–628 

https://doi.org/10.17221/112/2025-AGRICECON

Funded by Research Foundation of Chongqing University of Science and Technology, Project No. ckrc20241229; the Soft Sci-
ence Plan Project of Nanjing City, Project No. 202403024; the Doctoral Project of Chongqing Social Science Planning, Project 
No. 2024BS057; the General Project of Chongqing Social Science Planning, Project No. 2024NDY046.

© The authors. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0).

Inclusive growth remains a significant topic of study 
within economics. This interest is driven by the pivotal 
role that inclusive growth plays in  the efficient alloca-
tion of resources and the reduction of poverty globally. 
Inclusive growth entails the provision of more equitable 
opportunities, with a high degree of opportunity shar-
ing representing a key aspect of it. This underscores the 
need for innovative strategies to address economic and 
social disparities, including those related to income, as-
sets, financial and human capital, education, health, and 
economic opportunities (Berg and Ostry 2017). Finance 
is  vital in  resource allocation, reducing economic in-
equality, and fostering inclusive growth (Corrado and 
Corrado 2017; Asongu et  al.  2020; van Niekerk 2020; 
Cui et al. 2022a). As a major agricultural nation, China 
depends significantly on financial services to develop its 

agricultural economy and enhance the earnings of rural 
populations (Xu 2010; Zhang et al. 2020; Liu 2022; Wang 
et al. 2022). Finance is instrumental in aiding China's ru-
ral low-income populations, as well as small, medium, 
and micro enterprises, to improve their living standards 
and productive capacity inclusively (Jiang et  al.  2019; 
Yang et al. 2021; Deng 2022; Zhao et al. 2022). The pri-
mary objective of this study is to analyse the role of digi-
tal finance in  promoting inclusive economic growth 
and examining how agricultural industrialisation can 
more effectively boost the income of low-income groups 
to propel inclusive economic growth.

Agricultural industrialisation is  a  contemporary 
management mode and industrial organisation form 
that is  market-oriented, centred on  economic ben-
efits, and focused on leading industries and products. 
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It aims to optimise the combination of various agricul-
tural production factors. Essentially, it seeks to refine 
agricultural organisational forms and enhance the effi-
ciency of agricultural development (Jiang et al. 2022; Li 
and Du 2023). Motivated by the maximisation of prof-
its, enterprises frequently adjust their agricultural 
production structures to  align with market demands 
and procure agricultural production materials from 
small farmers, family farms, or  agricultural coopera-
tives according to market needs (Siaw et al. 2023; Ren 
et al. 2024). Prompted by actual price incentives, rural 
agricultural producers continually enhance their agri-
cultural structure and scale to secure maximum returns 
(Carvalho 1991; Sun et al. 2021). Agriculture in China 
is extensive, and there is considerable potential for ru-
ral financing, although the efficiency of such financing 
is  generally low. Additionally, agricultural financing 
has exhibited a  trend of  declining before recovering 
(Liu and Zhan 2019). Rural financing is diverse, with 
formal and informal borrowing occurring concur-
rently. A bias towards smallholders in  formal lending 
is closely associated with credit rationing and collateral 
requirements (Turvey et al. 2010). The scope and mag-
nitude of  farmers' financing needs vary significantly, 
and financial institutions should thus offer credit prod-
ucts with diverse attributes to maximise the potential 
borrower pool (Kong et  al.  2021). The key to achiev-
ing inclusive growth lies in elevating the income lev-
els of  rural residents and fostering rural economic 
development. Given the relatively high concentration 
of low-income groups in rural areas, the judicious uti-
lisation of rural labour and production materials is cru-
cial for rural economic development (Neimark 2016; 
Jiang et al. 2017; Curry et al. 2021). Therefore, agricul-
tural industrialisation can serve as a vital channel for 
financially promoting inclusive growth.

Existing studies demonstrate that technological ad-
vancements in  agriculture and financial funding can 
enhance both the profitability and the distributabil-
ity of benefits derived from agricultural development 
(Beynon 1995; Alston et  al.  1998). Various combina-
tions of  agricultural production costs and unit com-
mission costs create distinct demands for financing 
patterns. Moreover, the engagement of financial inter-
mediaries can improve both the welfare of agricultural 
sectors and the profitability of the agricultural economy 
(Heidhues et al. 1998; Liang et al. 2010; Yi et al. 2021). 
Financial development may mitigate the positive im-
pact of  financial policies on  agricultural investment, 
necessitating a  differentiated and strategic approach 
to the construction of financial systems to facilitate the 

rapid development of  diverse agricultural economies 
(Yan et al. 2020; Li et al. 2022). This study connects fi-
nancial access with agricultural industrialisation to ex-
plore the relationship between the two, positing that 
agricultural credit can enhance agricultural output and 
foster agricultural modernisation (Li et al. 2020). Ad-
ditionally, augmenting rural credit inputs can facilitate 
agricultural mechanisation and industrialisation while 
narrowing the urban-rural income disparity (Watson 
and Achinelli 2008; Zakaria et  al.  2019). An  observ-
able significant spatial spillover effect emerges from 
the impact of  rural inclusive finance on  agricultural 
industrialisation, accompanied by  a  law of  diminish-
ing marginal effect. Swamy and Dharani (2016) argue 
that agricultural value chains enhance the sustain-
ability of  farmers' access to  financial services. Agri-
cultural value chains, which have distinct advantages 
in financing, can reduce transaction costs, increase the 
added value of agricultural produce, and consequently 
promote the transformation of the agricultural indus-
try. The  financing model based on  agricultural value 
chains can diminish both the costs and risks associated 
with financing. Once farmers obtain funding, they can 
be integrated into high-value markets, thus increasing 
inclusiveness (Meuwissen et al. 2003; Guyver and Mac-
Carthy 2011; Patil et al. 2016).

Constrained by  information asymmetry, transac-
tion costs, and distance, rural financing constraints 
persist, with most farmers unable to secure sufficient 
funds for their standard production and business ac-
tivities. The  integration of  digital technologies such 
as  big data, cloud computing, artificial intelligence, 
and blockchain with financial services has enhanced 
the well-being of  agricultural production activities. 
An  artificial intelligence-based financial system pro-
motes smallholder economic development (Chen 
et al. 2022). The employment of blockchain technology 
in  agricultural value chains facilitates the integration 
of  agricultural finance, improves access to  informa-
tion in traditional agricultural value chains, and eases 
financing constraints for agricultural development 
(Wang and You 2022). Digital finance can achieve 
a  reduction in  agricultural carbon emissions through 
farmer entrepreneurship and agricultural technology 
innovation, within which urbanisation plays a moder-
ating role. Digital finance negatively affects households 
with low agricultural productivity, while it has no effect 
on households with high agricultural productivity (Liu 
et al. 2021). The contribution of digital finance to farm-
ers' willingness to  adopt agricultural technology in-
creases with the level of financial market development 
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(Zhou et  al.  2022). Digital finance contributes to  ag-
ricultural total factor productivity by  increasing the 
level of green technology, indirectly helps to enhance 
agricultural green total factor productivity by stimulat-
ing agricultural technology innovation and optimising 
industrial structures (Gao et al. 2022), and has positive 
implications for agricultural green development.

Several research implications can be drawn from our 
review of  the relevant literature. Firstly, the key to  in-
clusive growth lies in rural economic development and 
the improvement of the quality of life of rural residents. 
Most economic activities in  rural areas are closely re-
lated to  agricultural development, and agricultural in-
dustrialisation can serve as  a  pillar of  rural economic 
development. Secondly, the impact of  digital finance 
on  inclusive growth is  not pronounced, but inclusive 
growth can be  achieved through agricultural industri-
alisation, which may serve as an important channel for 
digital finance to promote such growth. Existing studies 
also pay less attention to  the impact of  digital finance 
on agricultural industrialisation. Finally, the relationship 
between digital finance, agricultural industrialisation, 
and inclusive growth may vary across regions in China 
and among different income groups.

Theoretical analysis
This study refers to the theoretical analysis framework 

of Acemoglu et al. (2018) as a basis to analyse the impact 
of digital finance on inclusive economic growth and the 
role played by agricultural industrialisation in it.

Basic assumptions. Assuming that the representa-
tive household is capable of surviving indefinitely and 
that time t is continuous within the economy, the sym-
bol a denotes the agricultural sector and m the indus-
trial sector. Furthermore, the representative household 
is characterised by a utility function of CRRA prefer-
ences, which is presented as follows:

1

0 0

( ) 1
1

tC tU e dt
−θ∞ −ρ−

=
− θ∫

	 (1)
1

1
( )

( ) ( ( ) )jN t
C t c t dj

ε− ε
ε ε−= ∫  

	 where: 0 < ρ < 1 – the time discount rate; C(t) – the 
total consumption; cj(t) – the consumption of product 
j at time t; ε > 1 – the elasticity of substitution between 
products; ( ) [0,1]N t ⊂  – the set of active product lines 
at time t. 

Assuming that the economy is  closed and consid-
ering that the cost of production incorporates labour 

inputs ( ) ( )j jc t y t= , where yj(t) – the quantity of prod-
uct j produced at time t. This implies that ( ) ( )Y t C t= . 
The economy utilises three types of labour: labour in-
volved in industrial production activities (total labour 
demand being Lm), labour in new agricultural produc-
tion activities (total labour demand being La), and la-
bour in  traditional agricultural production activities, 
primarily subsistence (total labour demand being Lp). 
It  is assumed that production of each product neces-
sitates at least one labour input. The remaining labour 
force (Ls) is engaged in productive activities in the in-
dustrial and new agricultural sectors. This excludes one 
labour unit retained by  the representative household 
for subsistence production. The  labour supply is  in-
elastic, satisfying Lp = 1 and Ls = Lm + La when labour 
market equilibrium is  achieved. The  industrial sector 
employs labour Lm and capital Km(t) to generate output 
Ym(t), and the new agricultural sector utilises labour La 
and capital Ka(t) to produce output Ya(t). The total out-
put Y(t) is described by a constant elasticity of substitu-
tion (CES) production function with a fixed elasticity 
of substitution, detailed as follows:

1 1 1
( ) ( ) (1 ) ( )m aY t Y t Y t

σ
σ− σ− σ−

σ σ
 

= ζ + − ζ 
   	

(2)

The production function for the two sectoral prod-
ucts adopts the Cobb-Douglas form:

( )1

( )

1( ) ( , ) )( ( )
1m m m mN t

Y t x j t dj L K t
β

−β=
− β ∫  	 (3)

( )1

( )

1( ) ( , ) )( ( )
1a a a aN t

Y t x j t dj L K t
β

−β=
− β ∫  	 (4)

where: (0,1)ζ ∈  – the relative importance of the product 
Ym(t) within the CES production function; (0, )σ∈ +∞  – 
the elasticity of substitution between the output from 
the industrial and the new agricultural sectors; β – the 
share parameter of the Cobb-Douglas production func-
tion; xm(j,t) and xa(j,t) – intermediate goods. Addition-
ally, the liquidity budget constraint for representative 
households is depicted in:

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )m m a a m m a aK t C t r t K t r t K t L w t L w t+ ≤ + + +  	 (5)

( ) ( ) ( )a mK t L L K t= φ + η + φ − δ  	 (6)

where: 0 1< η ≤  – the degree of agricultural industrialisa-
tion; 0 1< φ ≤  – the numerical representation of financial 
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development (which can represent the rate of  capital 
production), δ – the depreciation rate; 0 1< δ < .

The budget constraint adheres to  the no-Ponzi 
game condition 

0
exp( ( ) ) ( ) 0r t t K t dt

∞
− ≥∫ , where 

( )
( ) ( )jN t

K t V t dj= ∫  – the asset position of  the repre-
sentative household; ( )r t  – the average interest rate 
on assets; ( )mw t  and ( )aw t – the wage levels in the in-
dustrial and the new agricultural sectors, respectively. 

Equation (6) illustrates the dynamic process of  capi-
tal accumulation, i.e.  the new capital stock in  period t, 
( ) a mL Lφ + η + φ  minus depreciation ( )mK tδ . This equa-
tion links the capital accumulation process directly to the 
advancement of digital finance and agricultural industrial-
isation. Agricultural industrialisation requires substantial 
capital and labour inputs, which digital finance can pro-
vide. Labour demand depends on the level of agricultural 
industrialisation and the utilisation of financial resources. 
In  the equation, labour L remains relatively fixed in  the 
short term, while in  the long term, it  reflects the labour 
requirements of agricultural industrialisation and changes 
in the structure of financial resource utilisation. In a static 
equilibrium, the utility maximisation problem for a repre-
sentative household satisfies the standard Euler equation.

C r
C

− ρ
=

θ



	 (7)

Equilibrium analysis. Assuming price levels of ( )mP t
and ( )aP t for ( )mY t and ( )aY t , respectively, the monop-
olist of  the final product selects optimal intermediate 
product inputs ( , )mx j t and ( , )ax j t  to maximise monop-
oly profits. Simultaneously, inputs ( , )mx j t and ( , )ax j t , 
as  intermediate products, maximise their profits when 
the prices of  factors and products prices ( )mP t , ( )aP t ,

( )mw t , and ( )aw t  equilibrate with market-clearing con-
ditions. The  pricing in  a  perfectly competitive market 

for these two intermediate products equates the prod-
uct price to its marginal product value. Here, the relative 
price P must necessarily satisfy:

1

( ) ( )1
( ) ( )

m m

a a

P t Y t
P

P t Y t

−
σ − ζ

≡ =  ζ    	
(8) 

where: Pm(j,t)and Pa(j,t) – the prices of the intermediate 
goods xm(j,t) and xa(j,t) respectively. These are associ-
ated with output maximisation problems in the indus-
trial sector and the new agricultural sector.

Equation (8) indicates that Ym(t) is priced relatively low-
er than Ya(t), and the value of the relative price P also de-
pends on the magnitude of the elasticity of substitution, σ.

The total capital is  the sum of  the capital invested 
in both sectors, i.e.  ( ) ( ) ( )a mK t K t K t+ = . The industrial 
sector and the new agricultural sector exhibit disparities 
in access to financial services; digital finance has been 
assumed to lessen this gap, quantified by the parameter 
φ , resulting in  1( ) (1 ) ( )a mr t r t−= + φ . The first-order con-
ditions for Equation (9 and 10) on Lm, Km(t), xm(j,t), La, 
Ka(t) and xa(j,t) are defined as:

( ) ( ) ( ) ( )
,

( ) ( )
m m a a

m m a a

K t w t K t w t
L r t L r t

= =
 	

(11)

Assume that the monopolist firms share a common 
marginal cost ξ , and the demand for factors of produc-
tion is isoelastic, enabling a stable price setting based 
on marginal cost, ( , ) (1 )iP j t = ξ − β . For simplicity, let-
ting 1ξ ≡ − β , then: ( , ) ( , ) 1m aP j t P j t= = . Substituting 
into Equation  (12), we  find: 1( , ) ( ) ( )m m m mx j t P t L K tβ=  
and 1( , ) ( ) ( )a a a ax j t P t L K tβ= . From Equations  (3–4, 8, 
11–12) results in Equation (13–14).

( ), ( ), ( , )
( ) ( ) ( )L ( ) ( ) ( , ) ( , )max

m m m

m m m m m m m mN tL K t x j t
P t Y t w t r t K t P j t x j t dj− − − ∫

( ), ( ), ( , )
( ) ( ) ( ) ( ) ( ) ( , ) ( , )max

a a a

a a a a a a a aN tL K t x j t
P t Y t w t L r t K t P j t x j t dj− − − ∫

 	
(9)

 	
(10)

where: rm(t) and ra(t) – the price of capital at Km(t) and Ka(t), respectively. 

1 1
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( ) ( )1 1
( )( ) 1

m m

aa

Y t w t
w tY t

σβ σβ−σ +β
σβ−β− σβ−β−σβ−β−

−

    − ζ
=     ζ + φ      

(14)

The analysis of the first-order condition on  φ , when,
(1 )σ > + β β * *( (t) (t)) 0m aY Y∂ ∂φ < , indicates that digi-

tal finance can enhance economically inclusive growth. 
And  when, (1 )σ < + β β * *( (t) (t)) 0m aY Y∂ ∂φ > , it  in-
dicates a potential inhibition of such growth. By syn-
thesising Equations  (5–6 and 13–14), the following 
becomes evident:

1 1 1

1

1 1

1

1

2 ( ) ( ) ( ) ( )
( ) ( ) ( )

2(1 ) ( ) ( ) ( )1( ) ( )
( ) ( )

(1 ) ( )
( )

( )

m m m a

m m a

m a m

a m

m

a

r t w t w t w t
P t P t P t

r t w t r t
C t t

P t P t
r t

P t

β β β

−

β β

−

β

 δ δ
+ + 

 
 + φ φ− β  ≤ + − = φ 

β  
 + φ

− φ + η 
    

	(15)

From Equation (15) regarding the first-order condi-
tion of  φ . Assuming a relative price of  ( ) ( )m aP P t P t=  
further arrangement of the equations is presented in:

( 2 ( ))
0,0

1
( 2 ( ))( ) 0,

1
( 2 ( ))

0,
1

a

a

a

P w t
P

P w tt
P

P w t
P

 η −
> < φ < 

+ 
 η −∂φ

= φ = 
∂φ + 

η − 
< φ > +   	

(16)

As indicated by  Equation  (16), digital finance has 
different effects on  inclusive economic growth under 
different levels of  agricultural industrialisation. Since 
 
 
0 1< φ ≤ , 1

( 2 ( )) (1 2 ( ))
lim 1

1 1
a aP w t P w t

P Pη→

η − −
= <

+ + ,  
 
it can be judged that ( ) 0t∂Φ ∂φ > , thereby indicating 
the important role of  the level of  agricultural indus-
trialisation in  digital finance for inclusive economic 
growth. Equation (16) for agricultural industrialisation 
to find the first order condition is formulated into:

2
2

1

(1 ) ( )( ) 0
( )

m

a

r tt
P t

−
β

− β∂ φ
= φ >

∂φ∂η β  	
(17)

The derivation of  Equation  (17) suggests that dig-
ital finance can facilitate inclusive economic growth 

by promoting agricultural industrialisation. The reason 
is that the level of agricultural industrialisation remains 
relatively low due to  inadequate financial support. 
Once the financial resources required for this indus-
trialisation are secured, they can significantly improve 
the industrialisation level. This enhancement, in turn, 
increases the operational performance of agricultural 
industrial enterprises, boosts their enterprise value, 
raises the income levels of the employed labour force, 
and improves the sustainability of enterprises.

Digital finance not only mitigates financing con-
straints but also creates opportunities for the develop-
ment of agricultural industrialisation (Wu et al. 2025). 
Upon securing funding, the agricultural industry can 
adopt advanced technologies, attract specialised tal-
ent, and foster technological innovation within the 
agricultural industry (Cao and Wang 2024). As digital 
finance continues to evolve and digitisation advances, 
financial institutions are increasingly investing in  the 
scalability, industrialisation, and specialisation to pro-
mote the development of agricultural industrialisation 
(Jiang et  al.  2024). Digital finance enhances the ease 
with which farmers can access loans, reduces financial 
exclusion, optimises resource allocation, and promotes 
the convergence of talent, technology, and capital with-
in the agricultural sector, thereby enhancing the overall 
productivity of agriculture and driving the development 
of agricultural industrialisation (Zhang and Ji 2024, Xu 
and Yang 2025). Predominantly, low-income groups 
are situated in rural areas and are engaged in agricul-
tural production. Agricultural industrialisation can 
thus foster rural labour employment, elevate income 
levels, improve income distribution, and contribute 
to  inclusive growth. Based on  the foregoing analysis, 
this study proposes the following research hypotheses:

H1: Digital finance significantly supports the promo-
tion of agricultural industrialisation.

H2: Digital finance enhances inclusive economic growth.
H3: Agricultural industrialisation acts as a vital con-

duit through which digital finance can bolster inclusive 
economic growth.

MATERIAL AND METHODS

Model
To examine the impact of digital finance and agricul-

tural industrialisation on the inclusive growth of Chi-
na's economy, the following model is constructed:

0 1 ,
1

ln ln
n

it it n n it it
n

ain difi X
=

= α + α + β + ε∑
	  

(18)



617

Agricultural Economics – Czech, 72, 2026 (10): 612–628 	 Original Paper

https://doi.org/10.17221/112/2025-AGRICECON

0 1 2 ,
1

ln ln ln ln
n

it it it n n it it
n

c difi ain X
=

= α + α + α + β + ε∑
 	 (19)

where: α0 – the constant term; α1 and α2 – the corre-
sponding regression coefficients; lnainit – the level 
of agricultural industrialisation; lnlncit – China's inclu-
sive economic growth; lndifiit – digital finance; Xit – 
a  vector of  control variables including foreign direct 
investment (lnfdi), consumer price index (lncpi), gov-
ernment intervention (lngov), population density (lnpd), 
human capital level (lncapital) and unemployment rate 
(lnrat);  εit – random disturbance terms.

Data
Data on  digital finance are derived from the Digital 

Inclusive Finance Index of Peking University's Digital Fi-
nance Research Centre (Guo et al. 2020). Data on the ag-
ricultural industrialisation index, income level, foreign 
direct investment, Consumer Price Index, government 
intervention, population density, human capital level, 
unemployment rate, and post-and telecommunications 
business are sourced from the China Statistical Year-
book and the China Social Statistical Yearbook for each 
year from 2012 to 2021, for example, the 2021 yearbook 
includes data from 2020. Since digital finance data com-
mences in 2011, and the most recent data on agricultur-
al industrialisation are up to 2020, this study selects the 
data interval of 2011–2020. The sample comprises bal-
anced panel data from 31 Chinese provinces.

Variable description. i) Inclusive economic growth (ln-
lnc). Inclusive growth is defined as comprising civil rights 
and social exclusion, emphasising that low-income groups 
should not be excluded from economic growth and are 
also entitled to reap the benefits of socio-economic de-
velopment (Amponsah et al. 2023; Guo et al. 2024). This 
approach to  growth focuses not only on  the efficiency 
of economic expansion but also on the fairness of income 
distribution (Bello et  al.  2024; Li et  al.  2024). Inclusive 
growth aids in increasing the income of low-income in-
dividuals and steadily improves their social welfare levels, 
while concurrently enhancing their frequency and degree 
of participation in financial activities (Bhatt et  al.  2024; 
Ofori et al. 2024). Unlike existing literature that has com-
prehensively measured inclusive growth (Mahmood 
et al. 2023; Ofori et al. 2023), this study employs per capita 
income as a proxy variable for economic inclusive growth. 
It  further conducts a  subsample regression to  compare 
the inclusive effects of  high-income and low-income 
groups and to deeply analyse the impact of digital finance 
development on China's economic inclusiveness.

ii)  Agricultural industrialisation (lnain). Drawing 
on  existing research on  Agricultural Industrialisation 
(Cui et al. 2022b; Yuan et al. 2024; Song et al. 2025), this 
study constructs an Agricultural Modernisation Index 
System based on  five dimensions: agricultural pro-
duction conditions, agricultural production efficiency, 
agricultural production scale, agricultural industrial 
structure, and agricultural industrial efficiency. The co-
efficient of variation method is employed to compute 
the comprehensive index of agricultural industrialisa-
tion that reflects the development level of agricultural 
industrialisation. The  total power of  agricultural ma-
chinery and the area of arable land represent the foun-
dational aspects of  agricultural production; the yield 
of  arable land and agricultural output value indicate 
the efficiency of  agricultural production; the sowing 
area and density are indicative of the scale of agricul-
tural production; and the agricultural product rate cap-
tures the efficiency of agricultural production. Specific 
indices and methodologies for calculating agricultural 
industrialisation are detailed in Table 1.

iii) Digital finance (lndifi). Digital finance implies that 
traditional financial institutions alongside internet en-
terprises utilise digital technology to facilitate financial 
service modes such as financing, payment, and invest-
ment (Fan et al. 2024; Zhang et al. 2024). It encompasses 
all financial activities that foster the development of in-
clusive finance through digital technologies. The funds 
supplied cater to  the needs of  daily production and 
life while being delivered in  a  responsible, affordable, 
and dignified manner, including a  variety of  financial 
products such as  credit, insurance, wealth manage-
ment, and payments (Ji et al. 2022; Gao and Wang 2023; 
Peng et al. 2024). The digital finance measure is based 
on the research findings of Guo et al. (2020), which de-
fine digital finance through three dimensions: breadth 
of coverage, depth of use, and digitisation. The breadth 
of coverage differentiates from the number of branches 
and personnel typical of  financial institutions. Follow-
ing integration with the internet, this breadth reflects 
metrics such as  the number of  internet payments and 
bank accounts, transcending traditional geographic 
limitations. The  term 'depth of use' denotes the actual 
utilisation of  internet financial services, including pay-
ment, credit, insurance, and investment. Characterised 
by high mobility and low loan rates, the degree of digi-
tisation depicts the convenience and cost-effectiveness 
of financial services. In terms of synthesising the digital 
finance index, the Analytic Hierarchy Process (AHP) 
is initially used to determine the relative weights of each 
intermediary level with respect to  its superior level. 
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Thereafter, the coefficient of variation method is applied 
to  calculate the weight of  each specific index relative 
to  its superior level. These weights are then employed 
to compose the index, resulting in a development index 
that spans coverage breadth, usage depth, and the extent 
of digital support services.

Control variables. Inclusive growth aims to  in-
crease the income of  low-income groups while also 
prioritising social equity and enhancing efficiency. 
Agricultural industrialisation can boost employment 
and provide stable income for rural residents, there-
by achieving inclusive growth. There are numerous 
factors that influence inclusive growth, including 
foreign direct investment (Acheampong 2023), the 
consumer price index and government intervention 
(Xu et  al.  2024), population density (Mossberger 
et  al.  2022), the level of  human capital, and the un-
employment rate (Liu and Guo 2023). Therefore, when 
examining the relationship between digital finance, 
agricultural industrialisation, and inclusive growth, 

it is essential to control the influence of certain factors 
on inclusive growth as effectively as possible. The con-
trol variables in this study include foreign direct invest-
ment (lnfdi), which is  measured by  the total foreign 
direct investment as  a  share of  GDP; the consumer 
price index (lncpi); government intervention (lngov), 
measured by general government budget expenditure 
as a share of GDP; population density (lnpd); the lev-
el of human capital (lncapital), where human capital 
is measured by average years of education; and the un-
employment rate (lnrat), measured by the urban reg-
istered unemployment rate. The average income level 
(logarithmic) is 9.959, with maximum and minimum 
values of  10.93 and 9.219, respectively. The  extreme 
difference is  1.711, indicating a  significant disparity 
in  income levels. The  mean (logarithmic) of  digital 
finance is  5.212, with a  standard deviation of  0.677. 
The  mean (logarithmic) of  agricultural industriali-
sation is  –1.371, with a  standard deviation of  0.296, 
and an  extreme difference of  1.58. Overall, both the 

Table 1. Agricultural industrialisation index system

Dimensionality indices Specific indices Calculation method Unit Properties

Livelihoods
production conditions

percentage of machine 
farming area

machine farming area / 
cultivated land area % +

percentage of effective 
irrigated area

effective irrigated area / 
cultivated area % +

total agricultural machinery 
power per capita

total power of agricultural 
machinery / rural population kw/person +

total power of agricultural 
machinery per unit 

of cultivated land area

total power of agricultural 
machinery / arable land area kw/ha +

Livelihoods
productivity

agricultural output
per capita

agricultural output value / 
number of rural population million USD +

output per unit of arable land agricultural output value / 
arable land area million USD/ha +

Livelihoods
production scale

crop sown area per capita area sown to crops / number 
of rural population ha/person +

crop sowing density crop sown area / cultivated
land area / –

Products
industry structure

forestry, animal husbandry 
and fishery output 

value ratio

forestry, animal husbandry and 
fishery output value / total output 

value of agriculture, forestry, 
animal husbandry and fishery

% +

Products
industry benefits agricultural commodity rate / % +

– and + – represent positive and negative indicators, respectively.
Source: Author's own elaboration
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standard deviation and the range of the variables are 
relatively small, displaying a stable trend that does not 
influence the conclusions of  the estimation results. 
The descriptive statistical analysis of specific variables 
is presented in Table 2.

Econometric strategy
Our empirical strategy aims to (i)  test whether agri-

cultural industrialisation is one of the channels through 
which digital finance affects economically inclusive 
growth; and (ii)  examine how different dimensions 
of  digital finance influence economically inclusive 
growth in regions with varying income levels and stag-
es of economic development. (iii) Addressing potential 
endogeneity issues, our econometric strategy comprises 
a four-step procedure.

In the first step, we initially use the OLS regression 
method on panel data to analyse empirically how digi-
tal finance and its sub-dimensions affect agricultural 
industrialisation, and further investigate how digital fi-
nance influences inclusive economic growth. Secondly, 
we introduce control variables into the model and as-
sess whether there are significant changes in the digital 
finance coefficient. Finally, we incorporate agricultural 
industrialisation into the model and explore how the 
digital finance coefficient is altered.

In the second step, we  employ a  panel fixed effects 
model, an instrumental variable method, a dynamic panel 
difference GMM, and subsample regression to  test the 
robustness of  the benchmark results. The  instrumental 
variable method primarily addresses endogeneity issues 
in empirical research, while the dynamic panel difference 
GMM method is more effective for robustness analysis. 
GMM methods are categorised into difference GMM 
(Arellano and Bond 1991) and system GMM (Blunell 
and Bond 1998). The system GMM method assumes that 
the random interference term exhibits no  autocorrela-
tion and that a  single fixed effect is uncorrelated, mak-
ing it  challenging to  conduct effective statistical tests 
on  a  single fixed effect (Shen et  al.  2024). By  contrast, 
the choice of  difference GMM carries particular sig-
nificance. The panel dynamic differential GMM applies 
Hansen's test to over-identify instrumental variables and 
assess their validity. The null hypothesis asserts that the 
random disturbance term does not display autocorrela-
tion, identifiable through AR testing (Du et  al.  2024). 
Under this hypothesis, there should be first-order se-
rial correlation in the differential transformation of the 
disturbance term; the absence of  second-order serial 
correlation would lead to a definitive conclusion.

In the third step, we  perform quantile regression 
to examine the potential effects of digital finance and 

Table 2. Descriptive statistical analysis (n = 310)

Variable Definition Mean SD Min Max

Non-logarithmic 
transformation

lnc inclusive economic growth 22 324.730 7 904.392 10 088.400 55 674.300
difi digital finance 216.200 97.030 16.220 431.900
ain agricultural industrialisation 0.265 0.072 0.091 0.440
fdi foreign direct investment 3 925.175 7 599.891 0.006 36 668.100
cpi consumer price index 102.500 1.171 100.600 106.300
gov government intervention 28.580 21.070 11.880 137.900
pd population density 868.864 5 814.313 2.516 101 526

capital human capital level 9.094 1.068 4.640 12.80
rat unemployment rate 3.242 0.638 1.200 4.600

Logarithmic 
transformation

lnlnc inclusive economic growth 9.959 0.322 9.219 10.930
lndifi digital finance 5.212 0.677 2.786 6.068
lnain agricultural industrialisation –1.371 0.296 –2.401 –0.821
lnfdi foreign direct investment –3.605 2.309 –12.160 –0.058
lncpi consumer price index 4.630 0.011 4.611 4.666
lngov government intervention 3.210 0.476 2.475 4.927
lnpd population density 5.379 1.589 0.923 11.530

lncapital human capital level 2.200 0.126 1.535 2.550
lnrat unemployment rate 1.153 0.230 0.182 1.526

Source: Author's own elaboration
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agricultural industrialisation on economically inclusive 
growth at varied levels, as well as their varied impacts 
across regions with different levels of economically in-
clusive growth. We conduct quantile regression on two 
distinct subsamples, the high-income group and the 
low-income group, allowing us to determine whether 
the impacts of digital finance and agricultural industri-
alisation differ by income level.

One issue that needs addressing in  our empirical 
model is  the presence of  endogeneity. A  significant 
potential source of endogeneity is the reverse causality 
between digital finance and agricultural industrialisa-
tion, as  well as  inclusive economic growth. Another 
source arises from common, yet unobserved, factors 
that influence both the dependent and main explana-
tory variables. To  tackle this potential endogeneity, 
we  employ instrumental variables for re-estimation 
to mitigate the issue.

RESULTS

Main results. Prior to  estimating empirically, tests 
for multicollinearity were conducted on the regression 
models represented in  Tables  3 and 4. Results from 
Tables  S1 and S2 (Electronic Supplementary Mate-
rial – ESM) indicate that there are no  issues of  mul-
ticollinearity within the estimation models (mean 
VIF < 10). Table 3 reports the empirical findings con-
cerning the impact of  digital finance on  agricultural 
industrialisation. The  study determines that the de-
velopment of  digital finance significantly contributes 
to advancing the level of agricultural industrialisation; 
furthermore, the breadth of coverage, depth of use, and 
digitisation of  digital finance all play significant roles 
in enhancing agricultural industrialisation. The market 
in rural areas is promising; the process of agricultural 
industrialisation predominantly occurs in rural settings 

Table 3. Impact of digital finance on agricultural industrialisation (n = 310)

Variables
Agricultural industrialisation

(1) (2) (3) (4)
lndifi 0.188***

(8.36)
lncovdth 0.121***

(5.75)
lnusapth 0.149***

(5.90)
lndigle 0.113***

(4.54)
lnfdi 0.021 0.009 0.005 0.005

(0.99) (0.38) (0.24) (0.22)
lncpi 1.957** 0.505 –0.104 0.059

(2.28) (0.67) (–0.13) (0.06)
lngov –0.079 –0.056 –0.060 –0.050

(–0.82) (–0.53) (–0.59) (–0.43)
lnpd –0.000 0.003 0.014 0.010

(–0.03) (0.20) (1.06) (0.65)
lncapital –0.272 0.044 –0.067 0.350

(–0.65) (0.10) (–0.15) (0.84)
lnrat –0.073 –0.093 –0.119 –0.163

(–0.75) (–1.05) (–1.29) (–1.55)
_cons –10.400*** –4.114 –1.240 –2.720

(–2.72) (–1.28) (–0.34) (–0.58)
R2 0.509 0.472 0.443 0.413
** and ***significance levels at 0.05  and 0.01, respectively; regression coefficients are outside of parentheses and z-values 
are in parentheses
Source: Author's own elaboration

https://agricecon.agriculturejournals.cz/esm/112/2025-AGRICECON/1.pdf
https://agricecon.agriculturejournals.cz/esm/112/2025-AGRICECON/1.pdf
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where financial services are limited. As agricultural in-
dustrialisation necessitates considerable financial re-
sources to  support production transformation, there 
exists a  high potential demand for financial services. 
Therefore, given that digital finance can overcome the 
barrier of physical distance, funds become more read-
ily accessible, providing essential financial support for 
the development of agricultural industrialisation. This, 
in turn, attracts part of the rural labour force, elevates 
the income levels of local residents, and stimulates the 
growth of other agriculture-related industries. In Chi-
na, during the transition period, although the total 
volume of financial resources is substantial and broad-
ly plentiful on  a  macroscopic level, financial services 
are not fully accessible to residents in rural areas. This 
dual reality results in both a macroscopic oversupply 

of financial resources and a microscopic insufficien-
cy of financial services, leading to ineffective utilisa-
tion of financial resources, particularly in rural regions. 
Given the costs associated with financial services and 
the presence of  information asymmetry, the general-
ly abundant financial funds often exclude low-income 
groups. However, with the integration of digital technol-
ogy in financial services, which enhances the inclusivity 
of these services, some funds are channelled to rural ar-
eas, thereby supporting the development of agricultural 
industries and promoting agricultural industrialisation.

Table  4 presents the results of  the regression anal-
ysis of  economically inclusive growth. In  column  1, 
only the regression of digital finance on economically 
inclusive growth is considered, whereas column 2 in-
cludes a series of control variables in addition to those 

Table 4. Digital finance, agricultural industrialisation, and inclusive economic growth (n = 310)

Variables
Inclusive economic growth

(1) (2) (3) (4) (5) (6)
lndifi 0.308*** 0.360*** 0.346***

(36.07) (23.61) (18.08)
lnain 0.063 0.192* 0.183** 0.331***

(0.75) (1.69) (2.18) (4.11)
lncovdth 0.204***

(7.94)
lnusapth 0.295***

(9.68)
lndigle 0.191***

(6.44)
lnfdi –0.004 –0.006 –0.031** –0.032*** –0.034**

(–0.43) (–0.69) (–2.24) (–3.04) (–2.13)
lncpi 7.690*** 7.532*** 4.660*** 5.014*** 4.491***

(13.70) (15.18) (7.39) (9.56) (4.74)
lngov 0.050 0.057 0.111 0.084* 0.125

(0.75) (0.87) (1.49) (1.81) (1.54)
lnpd 0.013 0.013 0.021 0.033 0.029

(0.64) (0.63) (0.72) (1.54) (1.07)
lncapital 1.202*** 1.243*** 1.820*** 1.467*** 2.171***

(5.34) (5.76) (6.28) (5.12) (6.45)
lnrat –0.001 0.004 –0.011 –0.025 –0.095

(–0.02) (0.07) (–0.13) (–0.35) (–0.92)
_cons 8.357*** –30.406*** –29.649*** –16.959*** –18.302*** –16.779***

(316.91) (–12.41) (–13.37) (–6.08) (–8.35) (–3.91)
R2 0.811 0.920 0.921 0.871 0.898 0.828
 *,** and ***significance levels at 0.1, 0.05 and 0.01, respectively; regression coefficients are outside of parentheses and 
z-values are in parentheses
Source: Author's own elaboration
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in column 1. In both cases, digital finance is strongly 
associated with economically inclusive growth. More-
over, the coefficient for digital finance is  significantly 
positive, indicating that digital finance promotes eco-
nomically inclusive growth. The estimated coefficients 
suggest that, on average, a 1% increase in digital finance 
is associated with a 0.3–0.36% increase in economical-
ly inclusive growth. An  interesting regression result 
appears in  column  3, where, after adding agricultur-
al industrialisation to  the regression, it has a positive 
effect on  economically inclusive growth but loses its 
significance, concurrently weakening the effect of dig-
ital finance on  economically inclusive growth. In  the 
regressions considering agricultural industrialisation 
alongside the breadth of  digital finance coverage, us-
age depth, and digitisation, the results reveal that ag-
ricultural industrialisation significantly contributes 
to economic inclusive growth, with the breadth of dig-
ital finance coverage, usage depth, and digitisation all 
advancing economically inclusive growth. The  depth 

of  use and digitisation strengthen the positive effect 
of agricultural industrialisation on economically inclu-
sive growth. The empirical results indicate that agricul-
tural industrialisation is a key channel through which 
digital finance influences inclusive economic growth. 
As evidenced in Table 4, the magnitude of the coeffi-
cient for agricultural industrialisation suggests that for 
it to be most effective in contributing to economical-
ly inclusive growth, increasing the breadth of  digital 
finance coverage needs to be  followed by an  increase 
in the use and digitisation of these services.

Robustness test results. We  test the robustness 
of our results in  four ways. First, we re-estimate the 
model using panel fixed effects; the estimates in col-
umn 1 of Table 5 remain largely consistent with those 
in column 3 of Table 4, suggesting that digital finance 
contributes to  inclusive economic growth. Second, 
we  employ a  differential GMM approach to  re-run 
a quantitative regression of  the model and still con-
clude that digital finance significantly contributes 

Table 5. Robustness analysis of the impact of digital finance and agricultural industrialisation on inclusive economic growth

Variables
Inclusive economic growth

fixed differential GMM 2011–2015 2016–2020
(1) (2) (3) (4)

lndifi 0.327*** 0.355*** 0.144*** 0.617***
(15.56) (7.05) (11.45) (21.16)

lnain 0.040 0.019 0.048 0.122**
(0.43) (0.14) (0.87) (2.72)

lnfdi –0.022** –0.005 –0.026** 0.000
(–2.14) (–0.27) (–2.62) (0.01)

lncpi 7.042*** 6.672*** –0.312 2.024***
(13.04) (7.12) (–0.51) (5.93)

lngov 0.090* 0.163 0.161*** –0.019
(1.78) (1.54) (2.95) (–0.69)

lnpd –0.007 –0.032 0.001 0.256
(–1.26) (–0.71) (0.50) (1.49)

lncapital 1.599*** 1.949*** 0.466*** 0.321**
(8.58) (3.72) (5.95) (2.58)

lnrat 0.020 –0.136 0.051 0.015
(0.27) (–0.97) (0.94) (0.66)

_cons –28.172*** 8.919*** –4.606**
(–11.53) (3.08) (–2.06)

Observations 310 279 155 155
R2 0.924 0.941 0.976
** and ***significance levels at 0.05  and 0.01, respectively; regression coefficients are outside of parentheses and z-values 
are in parentheses
Source: Author's own elaboration
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to inclusive economic growth. Third, sub-sample re-
gressions were conducted by dividing the sample into 
two periods, 2011–2015 and 2016–2020, and the con-
clusions reached remained consistent. We  can thus 
conclude that our empirical findings are robust.

Endogeneity test. To  address potential endogene-
ity issues, this study utilises information technology 
and postal services as  instrumental variables for dig-
ital finance, followed by  the application of  the two-
stage least squares method (IV-2SLS) for estimation 
(Li et al. 2024). The selection of instrumental variables 
must meet the prerequisite assumptions of correlation 

and exogeneity; that is, they must be highly correlat-
ed with the use of digital finance and relatively exog-
enous to  inclusive growth. Firstly, the development 
of information technology and postal services is highly 
correlated with digital finance: the faster the develop-
ment of  information technology, the higher the level 
of digital finance, thus satisfying the hypothesis of cor-
relation. Secondly, information technology and postal 
services do not directly affect the improvement of in-
come levels and income distribution and are relatively 
exogenous to inclusive growth, satisfying the assump-
tion of exogeneity (Hao and Zhang 2024). The instru-
mental variables for digital finance are represented 
by  information technology (per capita mobile phone 
exchange capacity) and postal and telecommunications 
services (the share of total postal and telecommunica-
tions services used in  the development of  postal and 
telecommunications services in GDP). The estimation 
results in Table 6 indicate that the empirical conclusion 
remains valid after mitigating endogeneity.

Regional heterogeneity test results. Table 7 pres-
ents the regression results of  the effects of  digital 
finance and agricultural industrialisation on econom-
ically inclusive growth. The results indicate that digital 
finance significantly contributes to economic inclusive 
growth across different regions, with the estimated 
coefficients showing that the eastern region performs 
significantly better than other regions. Furthermore, 
when the regression includes agricultural industriali-
sation, this effect is  more pronounced in  the eastern 

Table 6. Endogeneity test (n = 310)

Variables
Inclusive economic growth
(1) (2)

lndifi 0.186** 0.199***
(2.69) (13.16)

lnain 0.437*** 0.065
(3.72) (0.92)

_cons 10.656*** 34.998***
(3.12) (11.18)

Controls yes yes
R2 0.795 0.903
** and ***significance levels at 0.05  and 0.01, respectively; 
regression coefficients are outside of parentheses and z-val-
ues are in parentheses
Source: Author's own elaboration

Table 7. Regional heterogeneity in the impact of digital finance and agricultural industrialisation on inclusive economic growth

Variables
Inclusive economic growth

East Middle West East Middle West
(1) (2) (3) (4) (5) (6)

lndifi 0.421*** 0.416*** 0.364*** 0.475*** 0.377*** 0.297***
(12.61) (15.02) (16.40) (10.48) (9.95) (9.63)

lnain –0.251** 0.101 0.252***
(–2.07) (1.48) (2.76)

_cons –31.748*** –35.811*** –28.141*** –31.728*** –32.725*** –22.974***
(–8.21) (–9.57) (–6.77) (–8.49) (–7.27) (–5.63)

Controls yes yes yes yes yes yes
Observations 110 80 120 110 80 120
R2 0.928 0.939 0.899 0.930 0.944 0.919
** and ***significance levels at 0.05  and 0.01, respectively; regression coefficients are outside of parentheses and z-values 
are in parentheses; East region: Beijing, Tianjin, Hebei, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, Hainan, 
Liaoning; Middle region: Shanxi, Anhui, Jiangxi, Henan, Hubei, Hunan, Jilin, Heilongjiang; West region: Inner Mongolia, 
Guangxi, Chongqing, Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia, Xinjiang
Source: Author's own elaboration
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region compared to  the central and western regions. 
Interestingly, agricultural industrialisation exhibits 
certain inclusive characteristics among regions; specif-
ically, the central and western regions perform signifi-
cantly better than the eastern regions, where industries 
and services are more developed and infrastructure 
is more advanced. While in the central and western re-
gions, agriculture occupies a relatively large proportion 
and holds a more important position within the main 
economy. Consequently, digital finance is more effec-
tive in developed regions in raising income levels and 
promoting inclusive economic growth, whereas in the 
central and western regions, agricultural industrialisa-
tion helps contribute to farmers' income growth.

Quantile estimation results. Table  8 presents the 
results of  the quantile regressions assessing the im-
pact of digital finance and agricultural industrialisation 
on  inclusive economic growth. The  first four columns 
provide the regression results for digital finance devel-
opment at the 10, 25, 75, and 90% quantiles. The signs 
of the estimated coefficients across the quartiles of digi-
tal finance in columns 1–4 align with the findings in Ta-
ble  4, indicating that digital finance is  associated with 
increased economic and inclusive growth across all 
quartiles. Importantly, while digital finance enhances 
economic inclusion growth across all quantiles, its im-
pact on promoting economic inclusion growth is more 
significant in  regions with higher levels of  economic 
inclusion growth. Columns  5–8 include the estimated 
results for agricultural industrialisation, which general-
ly align with those in Table 4. In summary, our quantile 
regression results demonstrate that an increase in digital 
finance is associated with an enhancement of inclusive 

economic growth at  all quantile levels. Moreover, the 
inclusive growth effect of digital finance intensifies with 
the rise in inclusive economic growth.

Further analysis. Table 9 presents the results of the 
quantitative regressions of  digital finance and agricul-
tural industrialisation on economically inclusive growth 
across different income levels. The results indicate that 
digital finance is  particularly effective in  enhancing 
economically inclusive growth within the high-income 
group sample when the regressions are categorised into 
high-income and low-income groups. In  contrast, the 
estimation results for agricultural industrialisation show 
the opposite effect; it  is  more beneficial in  enhancing 
economic inclusion in  the low-income group sample. 
The process of agricultural industrialisation capitalises 
on rural resources, employs rural labour, and uplifts the 
income levels of  rural residents, thereby contributing 
more significantly to inclusive economic growth.

DISCUSSION

Existing research has primarily focussed on  the 
impact of  financial services on  the modernisation 
of  agricultural industrialisation and the total factor 
productivity of  agriculture (Meuweissen et  al.  2003; 
Watson and Achinelli 2008; Zakaria et  al.  2019; Li 
et  al.  2020). This study, however, primarily analyses 
the inclusiveness of digital finance from the perspec-
tive of digital financial services for agricultural indus-
trialisation, which characterises this study. The  main 
limitation of this study lies in the incomplete coverage 
of agricultural industrialisation indices. There are sev-
eral shortcomings in  constructing evaluation indices 

Table 8. Impact of digital finance and agricultural industrialisation on inclusive economic growth: quantile estimates (n = 310)

Variables
Inclusive economic growth

(0.1) (0.25) (0.75) (0.9) (0.1) (0.25) (0.75) (0.9)
(1) (2) (3) (4) (5) (6) (7) (8)

lndifi 0.453*** 0.450*** 0.450*** 0.476*** 0.462*** 0.448*** 0.420*** 0.475***
(24.35) (21.93) (10.79) (10.20) (22.09) (20.25) (9.44) (9.11)

lnain 0.031 0.031 0.152** –0.006
(0.95) (0.92) (2.22) (–0.08)

_cons –32.719*** –33.005*** –46.011*** –47.998*** –24.888*** –33.306*** –45.546*** –47.594***
(–6.60) (–6.02) (–4.14) (–3.86) (–4.83) (–6.12) (–4.16) (–3.70)

Controls yes yes yes yes yes yes yes yes
R2 0.620 0.595 0.506 0.539 0.623 0.596 0.514 0.539
** and ***significance levels at 0.05  and 0.01, respectively; regression coefficients are outside of parentheses and t-values 
are in parentheses
Source: Author's own elaboration
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for agricultural industrialisation, and there is currently 
no  standardised measurement method. As  a  result, 
when selecting basic indices for agricultural industrial-
isation, it is impossible to consider all possible indices. 
Additionally, per capita income has certain limita-
tions as a proxy index for inclusive economic growth. 
Although supported by  relevant literature, it  remains 
insufficient as  it  fails to  incorporate related econom-
ic, social, and environmental indices. Future research 
could develop a  more comprehensive composite in-
dex. Digital finance, integrating digital technologies 
such as  artificial intelligence with financial services, 
combines the dual attributes of digital technology and 
financial services. While providing financial services, 
it also facilitates income distribution and enhances in-
clusive economic growth. As a form of financial capi-
tal, digital finance has made agricultural development 
more concrete through the investment of agricultural 
capital. Agricultural-scale operations also require the 
support of  financial capital, which may be  an  impor-
tant research direction in the future.

CONCLUSION

Based on  interprovincial panel data from 2011 
to  2020, this study empirically analyses the impact 
of  digital finance and agricultural industrialisation 
on  inclusive economic growth. The findings demon-
strate that digital finance is  conducive to  enhancing 
economic inclusion and can advance it  by  support-
ing agricultural industrialisation. Agricultural in-
dustrialisation can be  a  key channel through which 

digital finance influences inclusive economic growth. 
The breadth of digital finance coverage, depth of use, 
and degree of  digitisation are positively significant 
in  promoting inclusive economic growth. Further-
more, significant variability exists in each dimension, 
indicating that there is  a  considerable structural ef-
fect of digital finance development on inclusive eco-
nomic growth. Digital finance makes a  significant 
contribution to  inclusive economic growth in differ-
ent regions, and agricultural industrialisation exhib-
its certain inclusive characteristics among regions; 
specifically, the central and western regions perform 
significantly better than the eastern regions. An  in-
crease in digital finance is associated with an increase 
in  inclusive economic growth at all quantitative lev-
els. Moreover, the inclusive growth effect of  digital 
finance grows in tandem with economic growth. Digi-
tal finance is more beneficial in increasing economic 
inclusion in  the sample of  high-income individuals. 
Conversely, agricultural industrialisation contributes 
more significantly to  increasing economic inclusion 
in the low-income group sample.

Based on these research findings, the following poli-
cy implications are proposed:

First, in  remote and underdeveloped rural areas 
with low levels of agricultural industrialisation, efforts 
should be  directed towards creating a  favourable en-
vironment for digital financial investment and financ-
ing. Such measures will attract external investment, 
strengthen interregional industrial support mecha-
nisms, enhance the sharing of achievements across re-
gions, build modern agricultural systems, and further 

Table 9. Impact of digital finance and agricultural industrialisation on inclusive economic growth at different income levels

Variables
Inclusive economic growth

low income high income low income high income
(1) (2) (3) (4)

lndifi 0.271*** 0.458*** 0.260*** 0.466***
(8.74) (14.97) (8.96) (16.83)

lnain 0.067** –0.065
(2.25) (–1.01)

_cons –7.334 –21.884*** –7.261 –22.990***
(–1.04) (–10.99) (–1.05) (–10.31)

Controls yes yes yes yes
n 160 150 160 150
R2 0.832 0.934 0.844 0.936
** and ***significance levels at 0.05  and 0.01, respectively; regression coefficients are outside of parentheses and z-values 
are in parentheses
Source: Author's own elaboration
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develop agricultural industrialisation. This strategy 
is  instrumental in  helping farmers increase their in-
come and achieve prosperity.

Second, in  rural areas within developed regions, 
the focus should be  on  enhancing rural information 
infrastructure, improving transportation accessibil-
ity, and reducing commuting costs. This approach 
enables developed regions to achieve inclusive growth 
more rapidly, thereby generating positive spillover ef-
fects and radiating influence to  less developed areas. 
It also guides the agricultural industrialisation process 
in these regions.

Third, digital finance provides substantial income-
boosting potential for underdeveloped regions, 
displaying regionally inclusive characteristics. By miti-
gating information asymmetry and enhancing financial 
service coverage, digital finance supports rural revitali-
sation, advances agricultural industrialisation, and sig-
nificantly elevates rural residents' income levels.

Finally, while digital finance holds considerable po-
tential to  enhance residents' income and stimulate 
rural economic development, it  is  essential to ensure 
its standardised and moderate development. Exces-
sive allocation of  financial resources not only results 
in  the wasteful use of  financial services but may also 
inadvertently increase service costs and elevate the risk 
of default. Therefore, it  is crucial to fully leverage the 
informational advantages and accessibility of digital fi-
nance to coordinate resource allocation and facilitate 
rational capital flows across regions and between urban 
and rural areas. This approach supports agricultural 
modernisation, strengthens agricultural industrialisa-
tion across all regions, builds sufficient capital reserves, 
and ensures that digital finance can play a pivotal role 
when financial services are needed.

REFERENCES

Acemoglu D., Akcigit U., Alp H., Bloom N., Kerr W. (2018): 
Innovation, Reallocation, and Growth. American Economic 
Review, 108: 3450-3491.

Acheampong A.O. (2023): Foreign direct investment and inclu-
sive green growth in Africa: Energy efficiency contingencies 
and thresholds: Comment. Energy Economics, 126: 107019.

Alston J.M., Pardey P.G., Roseboom J. (1998): Financing ag-
ricultural research: International investment patterns and 
policy perspectives. World Development, 26: 1057–1071.

Amponsah M., Agbola F.W., Mahmood A. (2023): The rela-
tionship between poverty, income inequality and inclusive 
growth in  Sub-Saharan Africa. Economic Modelling, 
126: 106415.

Arellano M., Bond S. (1991): Some tests of specification for panel 
data: Monte Carlo evidence and an application to employment 
equations. The Review of Economic Studies. 58: 277–297.

Asongu S.A., Nnanna J., Acha-Anyi P.N. (2020): Finance, 
inequality and inclusive education in Sub-Saharan Africa. 
Economic Analysis and Policy, 67: 162–177.

Berg A.G., Ostry J.D. (2017): Inequality and unsustainable 
growth: Two sides of the same coin? IMF Economic Review, 
65: 792–815.

Beynon J. (1995): The  state's role in  financing agricultural 
research. Food Policy, 20: 545–550.

Bello A.A., Hassan A., Akadiri S.S., Onuogu I.C., Aliyu U.S. 
(2024): Towards ICT diffusion and trade liberalisation 
on inclusive growth in Sub-Saharan Africa. Environment 
Development and Sustainability, 27: 11221–11246.

Bhatt K., Seabra C., Kumar J., Ashutosh K., Kabia S.K. (2024): 
Tourism-Led inclusive growth in emerging and developing 
economies: A systematic literature review. Sage Open, 14.

Blunell R., Bond S. (1998): Initial Conditions and mo-
ment restrictions in dynamic panel data models. Journal 
of Econometrics, 87: 115–143.

Cao L., Wang G.S. (2024): Impact of digital finance on agri-
cultural output: From the perspective of digital develop-
ment of agriculture. Finance Research Letters, 66: 105698.

Carvalho J.L. (1991): Agriculture, industrialization and the mac-
roeconomic environment in Brazil. Food Policy, 16: 48–57.

Corrado G., Corrado L. (2017): Inclusive finance for inclusive 
growth and development. Current Opinion in  Environ-
mental Sustainability, 24: 19–23.

Cui L.B., Weng S.M., Song M.L. (2022a): Financial inclusion, 
renewable energy consumption, and inclusive growth: 
Cross-country evidence. Energy Efficiency, 15: 43.

Cui M., Qian J.F., Cui L.L. (2022b): Developing precision 
agriculture through creating information processing capa-
bility in rural China. Journal of Rural Studies, 92: 237–252.

Curry G.N., Nake S., Koczberski G., Oswald M., Rafflegeau S., 
Lummani J., Peter E., Nailina R. (2021): Disruptive innova-
tion in  agriculture: Socio-cultural factors in  technology 
adoption in the developing world. Journal of Rural Studies, 
88: 422–431.

Deng C.Y. (2022): Research on  the development and in-
tegration of  inclusive finance in  agricultural economy 
based on the artificial intelligence machine learning algo-
rithm. Wireless Communications & Mobile Computing, 
2022: 1758983.

Du X.S., Wu S.Y., Zhou J. (2024): How does digital finance 
affect rural capital misallocation? Evidence from China. 
Applied Economics, 57: 2241–2254.

Fan J.Y., Wang K., Xu M.L. (2024): Does digital finance develop-
ment affect corporate cash holdings? Evidence from China. 
Technology Analysis & Strategic Management, 37: 2970–2983.



627

Agricultural Economics – Czech, 72, 2026 (10): 612–628 	 Original Paper

https://doi.org/10.17221/112/2025-AGRICECON

Gao Q., Cheng C.M., Sun G.L., Li J.F. (2022): The  Impact 
of digital inclusive finance on agricultural green total factor 
productivity: Evidence from China. Frontiers in Ecology 
and Evolution, 10: 905644.

Gao C.Y., Wang  Q. (2023): Does digital finance aggravate 
bank competition? Evidence from China. Research in In-
ternational Business and Finance, 66: 102041.

Guo F., Wang J.Y., Wang F., Kong T., Zhang X., Cheng C.Y. (2020): 
Measuring China's digital financial inclusion: Index compila-
tion and spatial characteristics. China Economic Quarterly, 
19: 1401–1418. (China). DOI:10.13821/j.cnki.ceq.2020.03.12.

Guo Z.H., Wei Y.T., Fan S.S., Shahbaz M. (2024): Is FinTech 
making world more 'inclusive'? Evidence from inclusive 
growth story of  China. Technological Forecasting and 
Social Change, 209: 123780.

Guyver P., MacCarthy M. (2011): The Ghana grains partnership. 
International Journal of Agricultural Sustainability, 9: 35–41.

Hao Y.P., Zhang B. (2024): The impact of digital financial usage 
on resident's income inequality in China: An empirical analysis 
based on CHFS data. Journal of Asian Economics, 91: 101706.

Heidhues F., Davis J.R., Schrieder  G. (1998): Agricultural 
transformation and implications for designing rural finan-
cial policies in Romania. European Review of Agricultural 
Economics, 25: 351–372.

Ji Y., Shi L.N., Zhang S.M. (2022): Digital finance and corpo-
rate bankruptcy risk: Evidence from China. Pacific-Basin 
Finance Journal, 72: 101731.

Jiang G.H., Ma W.Q., Zhou D.Y., Zhao Q.L., Zhang R.J. (2017): 
Agglomeration or dispersion? Industrial land-use pattern 
and its impacts in rural areas from China's township and 
village enterprises perspective. Journal of Cleaner Produc-
tion, 159: 207–219.

Jiang J.N., Chen S.Q., Xin Y.J., Wang X.F., Zeng L., Zhong 
Z.D., Xiang L. (2019): Does the critical illness insurance 
reduce patients' financial burden and benefit the poor 
more: A comprehensive evaluation in rural area of China. 
Journal of Medical Economics, 22: 455–463.

Jiang S., Zhou J., Qiu S. (2022): Digital agriculture and urbani-
zation: Mechanism and empirical research. Technological 
Forecasting and Social Change, 180: 121724.

Jiang Y. K., Han G. H., Yu D. (2024): Digital finance and agricultural 
green total factor productivity: The mediating role of digital 
village development. Finance Research Letters, 67: 105948.

Kong R., Peng Y.L., Meng N., Fu H., Zhou L., Zhang Y.H., Turvey 
C.G. (2021): Heterogeneous choice in the demand for agricul-
ture credit in China: Results from an in-the-field choice ex-
periment. China Agricultural Economic Review, 13: 456–474.

Li F., Feng S.Y., Lu H.L., Qu F.T., D'Haese M. (2020): The role 
of contract type in soil-improving investments: Evidence 
from rice-planting large-scale production units in China. 
Environment and Development Economics, 25: 334–354.

Li J.Y., Khan A.A., Ali M.A., Luo J.C. (2022): Does farmers' ag-
ricultural investment is impacted by green finance policies 
and financial constraint? From the perspective of farmers' 
heterogeneity in Northwest China. Environmental Science 
and Pollution Research, 29: 67242–67257.

Li B.B., Du  K. (2023): Analysis on  the development mode 
of  leisure agriculture industrialisation based on  general 
equilibrium model. Land, 12: 170.

Li Y.C., Jin G.Y., Cui Z.H., Lv B.S., Xu Z.J. (2024): Does digital 
inclusive finance promote regional green inclusive growth? 
Finance Research Letters, 62: 105163.

Liang L.W., Shih K.H., Chung Y.H. (2010): Financing instru-
ments and strategies of agribusiness: Evidence from Tai-
wan. African Journal of Business Management, 4: 320–332.

Liu L.X., Zhan X.L. (2019): Analysis of financing efficiency 
of chinese agricultural listed companies based on machine 
learning. Complexity, 2019: 9190273.

Liu Y., Liu C.Y., Zhou M. (2021): Does digital inclusive finance 
promote agricultural production for rural households 
in China? Research based on the Chinese family database 
(CFD). China Agricultural Economic Review, 13: 475–494. 

Liu L.X. (2022): Research on  the operation of  agricultural 
products e-commerce platform based on cloud computing. 
Mathematical Problems in Engineering, 2022: 8489903.

Liu L.J., Guo L. (2023): Digital financial inclusion, income 
inequality, and vulnerability to  relative poverty. Social 
Indicators Research, 170: 1155–1181. 

Mahmood S., Shuhui W., Aslam  S., Ahmed  T. (2023): Fi-
nancial inclusion: Does it  matter in  alleviating poverty 
in Pakistan. Social Indicators Research, 169: 1125–1146.

Meuwissen M.P.M., Van Asseldonk M.A.P.M., Huirne R.B.M. 
(2003): Alternative risk financing instruments for swine 
epidemics. Agricultural Systems, 75: 305–322. 

Mossberger K., LaCombe S., Tolbert C. J. (2022): A  new 
measure of digital economic activity and its impact on lo-
cal opportunity. Telecommunications Policy, 46: 102231.

Neimark B.D. (2016): Biofuel imaginaries: The  emerging 
politics surrounding 'inclusive' private sector development 
in Madagascar. Journal of Rural Studies, 45: 146–156.

Ofori I.K., Gbolonyo E.Y., Dossou M.A.T., Nkrumah R.K., 
Nkansah  E. (2023): Towards inclusive growth in  Africa: 
Remittances, and financial development interactive ef-
fects and thresholds. Journal of  Multinational Financial 
Management, 68: 100798.

Ofori I.K., Ojong N., Gbolonyo E.Y. (2024): Foreign aid, infra-
structure, and the inclusive growth agenda in Sub-Saharan 
Africa. Growth and Change, 55: e70004.

Patil S., Aditya,  Jha A.K. (2016): Role of financial agencies 
in integrating small farmers into a sustainable value chain: 
A synthesis-based on successful value chain financing ef-
forts. Current Science, 110: 2082–2090.



628

Original Paper	 Agricultural Economics – Czech, 72, 2026 (10): 612–628 

https://doi.org/10.17221/112/2025-AGRICECON

Peng Z., Bai F., Zhao F. (2024): Digital finance, life cycle, and 
enterprise mergers and acquisitions. Finance Research 
Letters, 67: 105784.

Ren Z.G., Zheng H., Chen J., Chen T., Xie P.Y., Xu Y.Z., Deng 
J.M., Wang H.Z., Sun M.J., Jiao W.C. (2024): Integrating 
UAV, UGV and UAV-UGV collaboration in future industri-
alized agriculture: Analysis, opportunities and challenges. 
Computers and Electronics in Agriculture, 227: 109631.

Shen Z.Y., Hong T.Y., Blancard S., Bai K.X. (2024): Digital 
financial inclusion and green growth: Analysis of Chinese 
agriculture. Applied Economics, 56: 5555–5573. 

Siaw D., Ofosu G., Sarpong  D. (2023): Cocoa production, 
farmlands, and the galamsey: Examining current and 
emerging trends in  the ASM-agriculture nexus. Journal 
of Rural Studies, 101: 103044.

Song Y., Zhang R., Hao Y.Q. (2025): Digital economy, labor 
force transfer, and high-quality agricultural development. 
Finance Research Letters, 74: 106692.

Sun R., Mi J.N., Cao S., Zhang T.Y. (2021): Trends and deter-
minants of income-oriented livelihood transitions in rural 
China. Social Indicators Research, 155: 601–624.

Swamy V., Dharani M. (2016): Analyzing the agricultural 
value chain financing: Approaches and tools in  India. 
Agricultural Finance Review, 76: 211–232.

Turvey C.G., Kong R., Huo X.X. (2010): Borrowing amongst 
friends: The economics of informal credit in rural China. 
China Agricultural Economic Review, 2: 133–147. 

van Niekerk A.J. (2020): Towards inclusive growth in Africa. 
Development Southern Africa, 37: 519–533.

Wang W., Huang J., Wang H.B., Alidaee B. (2022): Internal 
and external analysis of community banks' performance. 
International Review of Financial Analysis, 84: 102409.

Watson K., Achinelli M.L. (2008): Context and contingency: 
The coffee crisis for conventional small-scale coffee farmers 
in Brazil. The Geographical Journal, 174: 223–234.

Wu Y.L., Wu B., Liu X.H., Zhang S.W. (2025): Digital finance 
and agricultural total factor productivity – From the per-
spective of capital deepening and factor structure. Finance 
Research Letters, 74: 106449.

Xu Y.F. (2010): China's Export-led growth strategy: An inter-
national comparison. China & World Economy, 18: 18–33.

Xu H., Ahmad M., Aziz A.L., Uddin  I., Aljuaid M., Gu X. 
(2024): The linkages between energy efficiency, renewable 

electricity, human capital and inclusive growth: The role 
of  technological development. Energy Strategy Reviews, 
53: 101414.

Xu Z.Y., Yang J.D. (2025): Impact of digital finance on rural 
industry revitalization. International Review of Economics 
& Finance, 97: 103820.

Yan B., Liu G.D., Zhang Z.Y., Yan C. (2020): Optimal financing 
and operation strategy of fresh agricultural supply chain. 
The Australian Journal of Agricultural and Resource Eco-
nomics, 64: 776–794.

Yang Y., Jiang J.L., Yin Z.C. (2021): Social networks, shocks, 
and household consumption in China. Economic Analysis 
and Policy, 71: 111–122.

Yi Z.L., Wang Y.L., Chen Y.J. (2021): Financing an agricultural 
supply chain with a capital-constrained smallholder farmer 
in  developing economies. Production and Operations 
Management, 30: 2102–2121.

Yuan X., Zhang J.L., Shi J., Wang J.C. (2024): What can green 
finance do for high-quality agricultural development? Fresh 
insights from China. Socio-Economic Planning Sciences, 
94: 101920.

Zakaria M., Jun W., Khan M.F. (2019): Impact of financial 
development on agricultural productivity in South Asia. 
Agricultural Economics – Czech, 65: 232–239.

Zhang X., Tan Y., Hu Z.H., Wang C., Wan G.H. (2020): The trick-
le-down effect of fintech development: From the perspective 
of urbanization. China & World Economy, 28: 23–40.

Zhang P., Wang Y.R., Wang R.Y., Wang T.W. (2024): Digital 
finance and corporate innovation: Evidence from China. 
Applied Economics, 56: 615–638.

Zhang Y.F., Ji M.X. (2024): From pixels to production: The im-
pact of digital finance on the industrial fabric of rural China. 
China Agricultural Economic Review, 16: 527–544.

Zhao C.K., Wu Y.Q., Guo J.H. (2022): Mobile payment and 
Chinese rural household consumption. China Economic 
Review, 71: 101719.

Zhou Z.Q., Zhang Y.H., Yan Z.B. (2022): Will digital financial 
inclusion increase Chinese farmers' willingness to adopt 
agricultural technology? Agriculture, 12: 1514.

Received: March 12, 2025
Accepted: June 1, 2026

Published on-line: October 23, 2026


