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• Development of information and communication technology
(ICT) has increased dramatically in the past few decades (World
Bank, 2012);

• Asia will continue its rise as a major player in the world’s digital
platform as wider access reaches more users and generates
higher revenue growth (ADB, 2021);

• Nevertheless, internet technology exacerbates the problem of
inequality (Galperin and Fernanda Viecens, 2017);

• No studies examining the impact of internet adoption on farmers’
organizations or agricultural cooperatives.

Motivation 
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Literature and contributions

The adoption of the internet:

• Studies show that fixed assets, number of labourers (size), and the
fields of businesses are key variables affecting cooperatives’
digitalization (Cristobal-Fransi et al., 2020; Dholakia and Kshetri,
2004; Yueh et al., 2013);

• The operator’s age has a negative correlation, while the education is
positively correlated with internet adoption (Khanal et al., 2015);

• Lack of computer skills and knowledge could be a significant
constraint on adopting the internet among agricultural cooperatives
(Briggeman and Whitacre, 2010; Yang et al., 2021).
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Literature and contributions (cont.)

The impact of internet adoption:

• Internet adoption can improve the performance since it can increase
productivity and improve market coordination (Galperin and
Fernanda Viecens, 2017);

• Most of the available studies only focused on identifying
determinants of internet use and ignoring economic performance
(Khanal et al. 2015);

• Some previous studies point out that the effects of internet adoption
are ambiguous and not homogenous.



6

Literature and contributions (cont.)

Several research gaps need further attention:

• First, women belong to disadvantaged groups in using the internet
(Goldfarb and Prince, 2008; Lassithiotaki and Roubakou, 2014),
however, the aspect of gender was ignored in the previous studies;

• Second, the so-called ‘productivity paradox’ between expectations and
practical evidence in this field of study (Galperin and Fernanda Viecens,
2017);

• Last, we assess the distribution of economic benefits from internet
adoption in agricultural cooperatives to enrich the literature and to
validate if the problem of inequality is also true for a different adopter.
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Literature and contributions (cont.)

Objectives:

• What are the factors affecting the adoption of the internet in agricultural 
cooperatives?

• How does internet adoption influence cooperatives’ performance?; and

• How are the economic benefits distributed? 
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Data

We focus on Viet Nam because of following reasons:
• First, Viet Nam is amongst the fastest growing economies in the world,

with most of its population still living in rural areas and relying mainly
on agriculture for their livelihood (Nguyen et al., 2021);

• Second, the agricultural cooperative could play a crucial role in
sustaining the growth of the agricultural sector and reversing
environmental degradation;

• Third, the share of internet users has increased rapidly in Viet Nam,
accounting for more than 70% of its population (ITU, 2020);

• Lastly, cooperatives play a valuable role in Viet Nam’s agriculture
sector, and the country has achieved some positive results since the
introduction of the amended cooperative law in 2012 (Hong, 2017).
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Data (cont.)

• Data from the economic census from the General Statistics of Vietnam
(GSO) (see https://www.gso.gov.vn/en/economic-census/ for further
information);

• This economic census is conducted every 5-year;

• Due to the availability of internet user information, we use the cross-
sectional data of the most recent wave of the economic census in 2021;

• The reduced sample used in our study was 3,543 agricultural
cooperatives across Viet Nam.

https://www.gso.gov.vn/en/economic-census/
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Method: Identifying the factors affecting the internet 
adoption of agricultural cooperatives

• The probability of the adoption of cooperative 𝑖 can be estimated
using a Probit regression as:

𝑃 R! = 1 = α + γ𝑋! + 𝜀! (1) 
where:

P is the probability of internet adoption
R! is a dummy of internet adoption (yes = 1)
𝑋! is a vector of cooperatives’ characteristics
𝜀! is the error term

• The role of education and gender of cooperatives’ presidents

𝑃 R! = 1 = β + δgender ∗ education + θ𝑋! + 𝜖! (2) 
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Method: Examining the effects of internet adoption on 
agricultural cooperatives’ performance

• The effect of internet adoption can be specified as follows:

where: 𝑌! is an indicator of the cooperative i’s performance

i. Economic performance: returns on assets (ROA), returns on
equity (ROE), and labour productivity (in logarithm);

ii. Social performance: payment per labourer and contribution per
labourer (both in logarithm); and

iii. Innovative performance: innovations in the production process
or in products.

𝑌! = ϑ + ρ𝑅! + σ𝑋! + 𝜂! (3)
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Method: Examining the effects of internet adoption on 
agricultural cooperatives’ performance (cont.)

• Instrumental variable (IV) approach, which follows the
heteroscedasticity-based identification strategy developed by
Lewbel (2012) and Baum et al. (2012).

– First, the endogenous variable (internet adoption denoted as 𝑅!) is
regressed in the first stage as:

– Second, the estimated residuals 𝑋! − 𝐸 𝑋! B𝜉! is included as
internal IVs for 𝑅! in estimating equation 3

– These internal IVs are valid because 𝑋! − 𝐸 𝑋! B𝜉! is uncorrelated
with h! in equation 3.

𝑅! = φ+ ψ"𝑋!# + 𝜉! (4)
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Method: Determining the distribution of agricultural 
cooperatives’ economic performance 

• Unconditional quantile regression (UQR) model proposed by Firpo
et al. (2009) to estimate the distribution of economic performance.
– In the first step, the re-centred influence function (RIF) is calculated;
– In the second step, the impacts of internet adoption is estimated by:

𝐼 𝑅𝐼𝐹 𝑃!; 𝑞$ |𝑋, 𝑅 = Π + 𝜙!𝑅! +Ψ!𝑋! + 𝜇! (5)

where:
𝑞$ is the value of the economic performance (P) at the quantile 𝜏
P denotes three economic outcomes of cooperatives including
(i) net revenue, (ii) net profit, and (iii) labour productivity.

The unconditional partial effects of internet adoption as explained by 
Rios-Avila (2020) as follows:

𝜙 = %&((!)
% *+"

(6)
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Descriptive summary: Agricultural cooperatives’ 
performance

Standard deviation in parentheses; a: Two-sample t-test; b: Non-parametric two-sample rank-sum test; ∗∗∗p<0.01, ∗∗ p<0.05, ∗p<0.1.

Variables Whole sample 
(n= 3543)

By internet adoption By gender of presidents
No

(n = 1907)
Yes

(n = 1636)
Male-presided 

(n = 3327)
Female-presided 

(n = 216)
Economic performance
Net revenue (mil. VND) 1343.86 888.85 1874.24***, a 1348.35 1274.72 a

(3886.23) (2136.45) (5184.03) (3976.94) (2033.14)
Net profit (mil. VND) 91.15 101.35 79.25 a 91.29 88.96 a

(652.03) (394.82) (859.67) (665.57) (388.74)
Total assets (mil. VND) 2373.21 1787.43 3056.03***, a 2376.02 2329.95 a

(7310.59) (7810.85) (6617.57) (7301.15) (7471.67)
Total equity (mil. VND) 1803.50 1346.14 2336.61***, a 1815.94 1611.84 a

(5301.48) (5943.52) (4379.27) (5180.59) (6913.72)
Returns on assets 0.47 0.70 0.20***, a 0.48 0.19 a

(4.28) (4.45) (4.06) (4.41) (0.85)
Returns on equity 1.69 1.32 2.13 a 1.78 0.29 a

(51.33) (12.22) (74.38) (52.96) (1.27)
Labour productivity 
(mil. VND per labourer)

278.58 187.77 384.44**, a 280.55 248.26 a

(2923.27) (775.46) (4217.92) (3013.84) (515.90)
Social performance
Payment per labourer 
(mil. VND per labourer)

23.66 20.44 27.41***, a 23.26 29.83***, a

(23.26) (20.33) (25.78) (22.96) (26.88)
Contribution to union and insurances 
(mil. VND per labourer)

1.55 1.05 2.12***, a 1.54 1.63 a

(3.60) (3.07) (4.07) (3.60) (3.74)
Innovative performance
Innovation in production process 
(yes = 1)

0.11 0.06 0.17***, a 0.10 0.16**, a

(0.31) (0.23) (0.37) (0.31) (0.37)
Innovation in products 
(yes = 1)

0.08 0.04 0.13***, a 0.08 0.14***, a

(0.28) (0.20) (0.34) (0.27) (0.35)
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Descriptive summary: Agricultural cooperatives’ 
characteristics

Standard deviation in parentheses; a: Two-sample t-test; b: Non-parametric two-sample rank-sum test; ∗∗∗p<0.01, ∗∗ p<0.05, ∗p<0.1.

Variables Whole sample 
(n= 3543)

By internet adoption By gender of presidents
No

(n = 1907)
Yes

(n = 1636)
Male-presided 

(n = 3327)
Female-presided 

(n = 216)
Demographic characteristics

Gender of cooperative president 
(female president  = 1)

0.06 0.05 0.07**, a

(0.24) (0.22) (0.26)

President with vocational training degree 
or higher (yes = 1)

0.26 0.19 0.34***, a 0.26 0.38***, a

(0.44) (0.40) (0.47) (0.44) (0.49)

Age of president (years old) 53.30 54.05 52.42***, a 53.67 47.62***, a

(9.82) (9.62) (9.97) (9.67) (10.30)

Training of leaders (yes = 1) 0.51 0.48 0.56***, a 0.52 0.49 a

(0.50) (0.50) (0.50) (0.50) (0.50)

Leaders with vocational training degree 
or higher (yes = 1)

0.10 0.06 0.14***, a 0.09 0.16***, a

(0.30) (0.24) (0.34) (0.29) (0.37)

Share of female labourers (%) 21.72 19.74 24.02***, a 19.97 48.54***, a

(21.18) (21.15) (20.99) (19.35) (28.78)

Number of labourers (persons) 9.68 8.63 10.89***, a 9.83 7.33***, a

(9.59) (8.12) (10.95) (9.74) (6.49)

Number of members (persons) 457.38 338.54 595.90***, a 469.91 264.34***, a

(867.92) (739.12) (979.47) (880.41) (615.76)
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Results: Factors affecting the internet adoption of 
agricultural cooperatives

• Cooperatives with female presidents are more likely to use the internet by
6.7% in Model 2;

• The share of female labourers increase by 1% might lead to an increase in
internet adoption by 0.2% in agricultural cooperatives.
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Results: Effects of internet adoption on agricultural 
cooperatives’ performance

Robust standard clustered at the provincial level in parentheses; †: Dummy variable; ln: natural logarithm; ∗∗∗p<0.01, ∗∗ p<0.05, ∗p<0.1

Economic indicators
Returns on assets Returns on equity Labour productivity (ln)

Having internet in cooperatives† 0.950** 1.479** 0.500*
(0.402) (0.750) (0.257)

Female-presided cooperatives† -0.274** -0.557 0.099
(0.134) (0.523) (0.075)

Presidents with vocational training degree or higher† -0.232 0.290 0.171***
(0.163) (0.824) (0.063)

Age of president -0.009 -0.035* -0.001
(0.011) (0.021) (0.004)

Training of leaders† 0.147 0.711 0.136*
(0.132) (0.536) (0.079)

Leaders with vocational training degree or higher† -0.167 -0.895 -0.068
(0.187) (1.106) (0.113)

Share of female labourers -0.007** -0.012 -0.000
(0.003) (0.008) (0.002)

Number of labourers (ln) -0.237* -0.417 -0.439***
(0.139) (0.288) (0.046)

Number of members (ln) -0.168*** -0.422 0.123***
(0.062) (0.259) (0.024)

Control of production characteristics Yes Yes Yes
Control of geographical characteristics Yes Yes Yes
Control of productive assets Yes Yes Yes
Constant 1.408 3.545* 4.300***

(0.962) (1.932) (0.277)
Number of observations 3543 3543 3543
F( 27, 46) 11.01 7.36 96.63
Prob > F 0.000 0.000 0.000
Under-identification 0.000 0.000 0.000
Over-identification 0.099 0.793 0.238
Weak-identification 10.843 10.843 10.843



18

Results: Effects of internet adoption on agricultural 
cooperatives’ performance (cont.)

Robust standard clustered at the provincial level in parentheses; †: Dummy variable; ln: natural logarithm; ∗∗∗p<0.01, ∗∗ p<0.05, ∗p<0.1

Social indicators Innovative indicators
Payment per labourer 

(ln)
Contribution per labourer 

(ln)
Innovation in 

production process
Innovation in 

products
Having internet in cooperatives† 0.535** 1.864*** 0.034 0.103***

(0.222) (0.579) (0.051) (0.035)
Female-presided cooperatives† -0.231** 0.206 0.029 0.022

(0.094) (0.268) (0.020) (0.025)
Presidents with vocational training degree or 
higher†

0.099* 1.035*** 0.033*** 0.020*
(0.051) (0.163) (0.013) (0.011)

Age of president -0.001 0.001 -0.000 0.000
(0.002) (0.008) (0.001) (0.001)

Training of leaders† 0.030 0.299* 0.057*** 0.026***
(0.044) (0.179) (0.011) (0.007)

Leaders with vocational training degree or 
higher†

0.203*** 0.019 0.096*** 0.058**
(0.076) (0.177) (0.028) (0.027)

Share of female labourers 0.005*** 0.005 0.000 0.000
(0.001) (0.005) (0.000) (0.000)

Number of labourers (ln) -0.187*** 0.642*** 0.024*** 0.005
(0.035) (0.127) (0.009) (0.008)

Number of members (ln) 0.058*** 0.550*** -0.001 -0.007**
(0.020) (0.077) (0.005) (0.003)

Control of production characteristics Yes Yes Yes Yes
Control of geographical characteristics Yes Yes Yes Yes
Control of productive assets Yes Yes Yes Yes
Constant 2.788*** -9.528*** 0.019 0.032

(0.179) (0.680) (0.032) (0.029)
Number of observations 3543 3543 3543 3543
F( 27, 46) 29.71 31.19 60.27 29.55
Prob > F 0.000 0.000 0.000 0.000
Under-identification 0.000 0.000 0.000 0.000
Over-identification 0.864 0.673 0.866 0.534
Weak-identification 10.843 10.843 10.843 10.843
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Results: Distribution of agricultural cooperatives’ 
economic performance

Quintile groups
10th group 25th group 50th group 75th group 90th group

Net revenue (mil. VND)
Having internet in cooperatives 4.065** 6.898*** 19.350*** 38.203*** 93.403**

(1.627) (2.204) (4.727) (10.607) (40.356)
Sample mean RIF of net revenue 80.468 196.220 531.550 1235.300 2643.400
Impact magnitude on net revenue 5.05% 3.52% 3.64% 3.09% 3.53%
Net profit (mil. VND)
Having internet in cooperatives 0.094 0.088 0.853*** 2.741*** 6.562**

(0.086) (0.074) (0.174) (0.911) (3.016)
Sample mean RIF of net profit -3.825 9.698 17.650 67.259 202.320
Impact magnitude on net profit 4.83% 4.07% 3.24%
Labour productivity (mil. VND per labourer)
Having internet in cooperatives 0.505*** 0.970*** 1.559*** 4.142*** 19.784***

(0.179) (0.289) (0.569) (1.510) (5.132)
Sample mean RIF of labour productivity 12.806 28.971 69.229 163.380 417.670
Impact magnitude on labour productivity 3.95% 3.35% 2.25% 2.54% 4.74%

Robust standard clustered at the provincial level in parentheses; ∗∗∗p<0.01, ∗∗ p<0.05, ∗p<0.1
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Conclusion and implications

• First, gender is among the important driving factors of internet 
adoption in agricultural cooperatives. 
– Governments in developing countries should empower women more 

to improve the dissemination of ICT technology in general and 
internet use in particular. 

• These gender-related variables show negative and significant 
effects on the returns on assets of cooperatives. 
– A policy response to improve women’s knowledge and experience in 

business operations; 
– This support should come hand-in-hand with women empowerment 

programs to have a higher synergy. 
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Conclusion and implications (cont.)

• Second, there is a positive and consistent role of education in 
affecting internet adoption and the performance of cooperatives
– Governments in developing countries should therefore pay 

more attention to education programs;
– The education development programs should be at least 

equivalent to a vocational training degree.

• Lastly, internet use increases the problem of inequality.
– Governments’ support to resolve the unequal effects of internet 

adoption;
– Focus on cooperatives with lower levels of efficiency together 

with the gender aspect and education of cooperatives’ leaders.
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