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Abstract: Digital literacy serves as both a foundational capacity enabling tea farmers to adapt to the digital
transformation of the tea industry and a new driver of household income growth. The realization of such income

gains is closely tied to farmers’ choices of market linkage methods. Using on micro-survey data from 1107 tea
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farmers collected by the National Tea Industry Technical System, this study constructed a digital literacy index and
employed Poisson regression, ordinary least squares, instrumental variable regression and interaction term
regressions to examine the impact of digital literacy on farmers’ choices of market linkage methods. Then it analyzed
the income effect associated with tea farmers’ choices of these different methods. The study further explored the
heterogeneity of these effects and the moderating role of participation depth in the processing stage. The findings
reveal that: (1) digital literacy significantly influenced tea farmers’ market linkage method strategies. (2) The income
effects of digital literacy varied across different types of market linkage methods, indicating heterogeneous returns to
channel selection. (3) The effects of digital literacy on tea farmers’ market linkage strategies and income generation
exhibit heterogeneity across dimensions such as vocational training, degree of marketization, and level of digital
economy development. (4) Deeper engagement in the processing stage positively moderated the income-enhancing
impact of digital literacy, particularly when farmers connect to markets through cooperatives or self-operated retail.
The findings suggest that, in the context of the digital economy driving the development of new productive forces in
agriculture, regionally differentiated and tiered digital literacy cultivation initiatives should be implemented. Efforts
should also be made to guide tea farmers in optimizing their market linkage strategies, and foster a diversified and

collaborative market ecosystem, thereby unlocking the multiplier potential of digital literacy in enhancing farmers’

incomes.

Keywords: tea farmers, digital literacy, market linkage method, agricultural product processing
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Dependent variable  Jil T. K /* 0.117 0.322
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B BN I T 50 B
f R AR e
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Fig. 3 The distribution of tea farmers’ choices of market linkage method
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Table 3 Estimation results of the impact of digital literacy on tea farmers’ choice of market linkage method

W H Item WT TE TC TB LP SR
Mo F IR E K 0.001 - 0.000 08 0.007""" 0.001 - 0.002 0.006™"
Digital capital index (0.002) (0.001) (0.001) (0.002) (0.004)  (0.001)
P4 & Control variables i 1l 1l i il i Eki! Eki!

N 1107 1107 1107 1107 1107 1107
Pseudo R’ 0.023 0.009 0.071 0.010 0.032 0.163

d: WT, itk

TE, Zm s TC, & 1E+t: TB, WWRIIREAZLZ AN LP, T K/ SR, HEEH, *r*

53541

KIRTEL1% 5% M10%KFZE R EE, 5N NRERER, TH.

Note: WT, wholesale markets. TE, tea enterprises. TC, tea cooperatives. TB, purchasing traders or brokers. LP, large-scale processors.

SR, self-operated retail. ***, ** and * respectively represent the significance level of 1%,

brackets, the same below.
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Table 4 Estimated results of the impact of market linkage method on tea farmers’ sales revenue

WH Item WT TE TC TB LP SR

i 454 7 10 0.551""" 0.191 0.256"" 0.650"" - 0.660"" 0.732"""
Market linkage method (0.151) (0.142) (0.017) (0.132) (0.270) (0.190)
4148 & Control variables Etiil 25 i) kil kil kil 25 1]

N 1107 1107 1107 1107 1107 1107
R’ 0.146 0.138 0.138 0.152 0.143 0.150

RS REMRESER: BRZLEE

Table 5 Robustness check: substituting the core variable

W H Item WT TE TC TB LP SR
HrRIFRE 0.001 0.000 03 0.003""" 0.000 4 0.000 4 0.002"""
Digital capital index (0.001) (0.001) (0.001) (0.001) (0.001) (0.000)

T 3 % 42 7 10 2.604"" 6.063 1.376"" 3.473" -3.231" 4.872"
Market linkage method (0.917) (7.923) (0.188) (2.018) (0.850) (2.308)
#1728 Control variables il il kil il il il

N 1087 1087 1087 1087 1087 1087
Pseudo R*/R? 0.022/0.235 0.009/0.241 0.069/0.233 0.011/0.233 0.031/0.233 0.159/0.234

e N REOE, BT 3 IR AR T g B e O Tk A 5 R (A 45 S T 9 O A o A R N R e I A T S RS
FER—F, Bk, B rE Ik E RECNPseudo RY, J& & 1B H k& RECHRY, TH.
Note: To conserve space, the estimation results of the impact of digital literacy on tea farmers’ choice of market linkage method and

those of market linkage method on tea farmers’ sales revenue are reported in the same column, the same below.

Ro REBMKRESER: THMXEEHK

Table 6 Robustness check: controlling for regional fixed effect

Wi H Item WT TE TC TB LP SR

HrFR IR 0.003 0.002 0.004™" - 0.000 4 0.001 0.006"""
Digital capital index (0.002) (0.001) (0.002) (0.002) (0.004) (0.001)

i 3 4% 07 0.381""" 0.155 0.320° 0.383"" - 0.335% 0.455""
Market linkage method (0.019) (0.150) (0.174) (0.189) (0.201) (0.191)
24|48 & Control variables 2 il i) 2 il 2 il 2 il il

N 1107 1107 1107 1107 1107 1107
Pseudo R*/R* 0.294/0.569  0.134/0.566  0.337/0.565  0.220/0.567  0.409/0.566  0.163/0.567

R REMEESER: INTHRE

Table 7 Robustness check: relaxing market assumption

BiH Item WT TE TC TB LP SR

B FE IR - 0.002 - 0.120 0.021"" 0.140 - 0.089 0.124"
Digital capital index (0.003) (0.457) (0.004) (0.472) (0.538) (0.053)
3 37 R 0.043™"" - 0.004 0.035""" 0.063""" -0.014" 0.104"
Market linkage method (0.003) (0.021) (0.003) (0.132) (0.007) (0.049)
P4 & Control variables et ¥ il 32 il bl 5 il Etl

N 614 719 569 636 430 560

Pseudo R*/R? 0.147/0.027 0.221/0.155 0.180/0.181 0.047/0.138 0.027/0.163 0.096/0.137

Ve WA EEER T AR L B B, AR R REWIR,  ReAR WF 9 R SR LA B R AIE i o o i B U s R AT O
Note: The proportional data on market linkage methods suffer from substantial missing values, leading to a significant reduction in

sample size. Therefore, this study does not use proportional indicators to characterize tea farmers’ market linkage choices.
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Table 8 Robustness check: considering the autonomy of tea farmers

W H Item WT TE TC TB LP SR

Mo R RiE - 0.986 - 0.571 0.497"" 0.267 -0.127 0.355"
Digital capital index (0.662) (0.757) (0.033) (0.899) (0.768) (0.151)

i 3% % 48 07 3( 0.030""" - 0.001 0.018"" 0.033""" - 0.0017" 0.124™"
Market linkage method (0.003) (0.004) (0.001) (0.012) (0.000) (0.000)
P45 & Control variables i 1l i 1l P 1 i i il 5 il

N 614 719 569 636 430 560

Pseudo R*/R? 0.026/0.148 0.221/0.155 0.180/0.181 0.047/0.138  0.027/0.163  0.096/0.137
e RRAER AN HER WIS TP ORIk G 2N M. BREFES A LM 5 KRR N4.76% 9.52%. 14.29%.

19.05%-+ 23.81%- 28.57%.

Note: The degree of autonomy exercised by tea farmers in relation to tea enterprises, wholesale markets, large-scale processors,

purchasing traders or brokers, tea cooperatives, and self-operated retail follows an ascending order, with respective proportions given by

4.76%-~ 9.52%-+ 14.29%-. 19.05%+ 23.81%. 28.57%.
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4.1.1 BRb BRI 55

b AR, B AR B AR R 4
B S )P T AL BRI, O HESER ML K R
Ky MEE AP, AT BT EFR
X BRI 28 73 AN TR A5 AR (R 50, AR AT 9 AR 47
FAC RSN A A A E AR SRR I
W FE A 5y A B B I 28 B AT BR LY 5% 91 42

RI12P7R, A E AR Ey R IR 1 7 B
£ 07 AT REAE 1%KF ERFENIE, M
TR T R R, R RN
P2 32 1 W B I 2 AR B SR TE 28 S B B IO
WM. NX—ZmEE, BrRFUAN
WAL M AL I FE AR A - 35 I R
P2, R g i 2R ARG WK RF I AR

PP 24T 23 FEAS [R1VA 73 A o BRI 25 R

RO REMUEER: ERERNEENRE

Table 9 Robustness check: mitigating sample selection bias

4> 7 /5 Quantile WT TE TC TB LP SR
- -0.018 - 0.036 0.062""" - 0.064 -0.108 0.094™""
(0.088) (0.146) (0.012) (0.047) (0.090) (0.010)
0% -0.198 - 0.135 0.059""" -0.279 - 0.124 0.056"""
(0.151) (0.745) (0.000) (0.227) (0.202) (0.006)
T5% -0.203 - 0.120 0.054™"" - 0.452 - 0.787 0.030"""
(0.125) (0.473) (0.002) (0.999) (0.488) (0.006)

T RPORBT R IR RS T R B AR bR s SR T 3 B U5 3R H A B 1 A T R R A R AR L DL S 2 i A A Y I
bk i T oA B VA 7 RO R YCSIR A TR [ US I E O R A S2 B SRR

Note: The table presents the estimated coefficient of the digital literacy index along with robust standard error. The proportion of market
linkage methods is used as the dependent variable in the regression analysis, allowing for a more precise depiction of the continuity in

variation. Owing to the convergence prerequisites of quantile regression, a portion of the samples were excluded during the estimation

process.
FT10 REMOEER: NEMLIE]

Table 10 Robustness check: addressing endogeneity |
Wi H Item WT TE TC TB LP SR
By FE IR 0.041 0.064 0.006"" - 0.091 0.191 0.007"""
Digital capital index 0.077) (0.072) (0.002) (0.101) (0.228) (0.002)
448 & Control variables s il Eatiil s il il s il il
N 1107 1107 1107 1107 1107 1107

Ee AR T M (GMM) B IV-Poissonfi R, % & AN BIRFE: AW HRE, URRE ZHBRMBEIHESR: £TA%
B, ROMBMEA R, HIE@®ATURE: FH.

Note: The estimation is conducted using the IV-Poisson model based on Generalized Method of Moments (GMM), this command does
not report the F-statistic. To conserve space, only the second-stage regression results are presented. When using I'V estimation, the R*is

of limited interpretive value and is therefore typically not reported, the same below.

Fll BEMERER: AEMLED
Table 11 Robustness check: addressing endogeneity I

W H Item WT TE TC TB LP SR

T 3 %54 7 10 0.761"" 0.353 0.604"" 1.181"" -2.4127" 1.197°""
Market linkage method (0.261) (0.289) (0.229) (0.216) (0.628) (0.373)
#1228 Control variables kil kil kil kil 2 il el
F{H F-statistic 15.95 13.34 14.76 15.93 14.59 18.25
N 1107 1107 1107 1107 1107 1107

e AR TR B b A (2SLS) IV regressionf A .

Note: The estimation is conducted using the [Vregression model based on two-stage least squares (2SLS).
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Table 12 Heterogeneity analysis: vocational training

4 fE4t Tea cooperatives H X Z 4 Self-operated retail

Wi H Item

A5 F I A T 5
/G EicE 0.007""" - 0.091 0.006™" -0.013
Digital capital index (0.002) (0.082) (0.001) 0.017)
W 85457 0.254™"" - 0.976 0.806™"" - 0.304
Market linkage method (0.079) (1.393) (0.207) (0.355)
{2 %48 & Control variables el el Eekiil el
N 998 109 998 109
Pseudo R*/R’ 0.063/0.128 0.244/0.291 0.163/0.142 0.213/0.282

4.1.2 TWHWFERE R

AR T S A A E RO BAR A 1 E
K. UMMBUNE P BEARENT S EE, &
LN A = & B T 37 AR B B R 3R T o A 5T R
FAZS TR R (RS B S R A R
oy HD VB RAR P T Ak B i s AR AR, R T R
1k B B L 100% 1 FE A )T 8 52T 4.,
KRR R 100%H A T IHA, 55
FEAR B H &5 R AR 13 AR o 562 0 1 5L
FRAFEE S TR BT NG REE1%
KFLERFENIE, MELZ T, REfmigpthd
Al R BCE DA 2, BB T R IR
WA R B T A AR R B S A RN
M B o . AR 5B AL E R 5T
W T R AR, R A A N R R
&

4.1.3 FF AU KRR 7 i

KR T RZFEARRER T AT FE
it R IR, HOR R JT IR 5 /KT R X 7 W0 47
SRR B, ditk, AR T
M A 2 Ak BT 2R L T BT R A B b [ 5
TR RIBEREIRE (2023) ), BERREEAR
F BT J& 48 i I B2 2 0% R TR e H0 R 7y e —
BEBAFNEE BRI . R 140 B A 4E R KW, R
B BN I 307 22 7R 48 505 T S 2 07 SR Al h
REEA REW, B BN REE KT
BB HE BRI R T
AN, ZER T ZE S SR TN, B
RIE ML RTTikl RS, B2 AR TE4E R
W& s AR AR AT ST R, A RIE
ik B A T BT DAPR SR fid ik B 2% P, K A 1)
BT, BA CTRRMBT .

RI13 FRMRUER: mIAKEE

Table 13 Heterogeneity analysis: degree of marketization

4 1E4: Tea cooperatives HZE % Self-operated retail

WiH Item

eI UNEEE LA EREII7 4 UNEEE LA
BRI 0.004™"" 0.002 0.019"™" 0.003™""
Digital capital index (0.000) (0.009) (0.003) (0.001)
7 3% B 45 07 1R 0.349™"" 0.138 0.750" 0.615""
Market linkage method (0.022) (0.271) (0.389) (0.260)
% #H|4Z &  Control variables il fz il Eicll fz il
N 629 478 629 478
Pseudo R*/R* 0.087/0.132 0.064/0.160 0.282/0.137 0.029/0.169

e TR 100% B RS OR T K T AR R, MASREWME R ATRE, BB TS AT, XA
BOLR, BmTRERAF RS EaEN, FbtsER T Eamnik.

Note: A commodity rate exceeding 100% indicates that the volume of tea sold by the farmer surpasses their own production, implying
that after selling all self-produced tea, the farmer additionally purchased tea from others for resale. In such cases, since all self-produced

tea has been fully marketed, the farmer can be considered to have achieved complete marketization.
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Table 14 Heterogeneity analysis: digital economy development
B 4 fE4t Tea cooperatives H X ZfE Self-operated retail
TiH Item . . o
% —BhBA HBBA H B BA ey iN

BF R 0.005" 0.009™" 0.004™" 0.007""
Digital capital index (0.003) (0.002) (0.001) (0.001)
3875 0.203"" 0.218"" 0.624" 0.750""
Market linkage method (0.018) (0.028) (0.281) (0.263)

& H|4 & Control variables 42 1l 2 il kil kil

N 525 582 525 582

Pscudo R*/R’ 0.077/0.189 0.084/0.132 0.212/0.198 0.139/0.144

e BBEBNVEARILIR . WL, ARE. AR Wb AR WNETA GG, B AN ERE B, IV, WM. WiR . EK. Bt
M ZFE BRIESESANE .
Note: The first tier includes seven provinces: Jiangsu, Zhejiang, Fujian, Shandong, Hubei, Guangdong, Sichuan. The second tier

comprises eight provinces (or municipalities): Anhui, Jiangxi, Henan, Hunan, Chongqing, Guizhou, Yunnan, Shaanxi.
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Table 15 The moderating effect of depth of participation in the processing stage

A 173 85 4% J7 30 Market linkage method B EILN  Sales revenue
Variable HAEH HEXEE S AERE EES 3
BUr RIFRARECG I IR S 15 1R )% ) 28 TI0 - 0.001 0.018™"

Digital capital index X depth of participation (0.004) (0.004)

B S IN TN 2 5 R EE A BB 0.521

Tea cooperatives X depth of participation (0.322)

HRZE SN TIRY 2 50 B 1 28 B3 0.235™"
Self-operated retail X depth of participation (0.042)
}# |2 & Control variables 32 1l 2 il il Eictiil

N 1107 1107 1107 1107

R 0.071 0.172 0.140 0.150

W N 22 18] (R I2 4 0 R AT 1 HLELJZ 0 R
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