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Abstract: The determinants and/or economic effects of modern food distribution channels have
attracted much attention in previous research. Studies on the welfare consequences of modern chan-
nel options, however, have been sparse. Based on a broader definition of modern food distribution
channels including midstream processors and downstream retailers (supermarkets, hypermarkets,
brand-named retailers), this study contributes to the existing body of knowledge by exploring the
distributional implications of farm households’ choice of modern food distribution channels using a
large and unique farm household dataset in Taiwan. Making use of the two-step control function
approach, we identify the effect of modern food distribution options on farm households’ profitability.
The results reveal selling farm produce to modern food distributors does not produce a positive
differential compared to the traditional outlets. Another dimension of farm household welfare af-
fected by the choice of modern food distribution channel is income inequality. We apply the Lerman
and Yitzhaki decomposition approach to gain a better understanding of the effect of the marketing
channel option on the overall distribution of farm household income. The Gini decomposition of
different income sources indicates that the choice of modern food distribution channels results in
an inequality-equalizing effect among the farm households in Taiwan, suggesting the inclusion of
smallholder farmers in the modern food distribution channels improves the overall welfare of the
rural society.

Keywords: food marketing channels; welfare effects; income distribution; farm household analysis;
two-step control function; Gini decomposition

1. Introduction

The development of modern food supply chains, especially that of supermarkets
and/or hypermarkets, has attracted much attention in past research of developing coun-
tries [1–5]. This farm–market linkage is deemed important for increasing smallholder farm
income or net return [2,4,6,7], reducing poverty [2], and catering to the needs and quality
requirements of consumers nowadays [8]. The literature on modern food supply chains
generally follows two tracks. The first track concerns the identification of the factors deter-
mining the choice of modern marketing channels. The second track focuses on examining
the economic outcomes (farm income, profitability, farm household income) for farmers
selling farm produce to modern food distributors.

A considerable body of research explored the determinants of choice of supermarkets
as the food distribution channel. For instance, in Kenya, farmers who sell to supermarkets
were mostly well-educated operators with medium-sized commercial farms [7]. It was
found in one of the previous studies that tomato growers in Guatemala who sell their
farm produce to supermarkets are larger, more capital-intensive, and more specialized
and use more inputs [9]. Instead of focusing on supermarkets, some other studies focused
on examining the choice among different marketing channels [10–12]. For example, in
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the case of the cassava sector in Nigeria, human, physical, and social capitals were found
to affect farmers’ decision to sell to midstream processors [13]. Among others, some
focused the attention on the institutional arrangements between farmers and different
marketing options [14]. It was found that Thai sweet pepper growers in general prefer
marketing channels that do not involve contracting [14]. On the other hand, some previous
studies [15] examined the relationship between the choice of marketing strategies and
the socio-economic characteristics of Taiwanese farm households. It was found that the
level of education, household and farm size, and types of farms are determinants of farm
households’ choice of marketing channel. A study in Ghana also showed that farm size, the
price of rice, access to the market, access to credit, and a household’s assets are correlated
with rice farmers’ choice of marketing channels [16]. In the identification of the key factors
driving the choice of modern food retailers over traditional marketing channels, Indian
vegetable growers who are younger and more experienced and have a higher educational
level were found to be more likely to choose to sell their farm produce to supermarkets [6].
Farmers also tend to choose modern marketing channels if they can receive a higher price
for their product and reduce the transaction costs [17].

Empirical evidence concerning the economic effects of modern food distribution
channels, especially those of supermarkets, has been mixed. For example, in the study of
Kenyan vegetable farmers, an average farm income gain of 48% was found for growers
participating in supermarket channels [2]. Similarly, it was found that there are differences
in profitability resulting from different marketing practices, and supermarket channel
farmers earned a 40% higher gross profit than traditional channel farmers [7]. Nevertheless,
Guatemalan tomato growers’ profit rates were found to be similar to those selling farm
produce through the traditional marketing channels due to higher input use [9]. Some
similar studies, [5], for example, found that the market channel choice of China’s apple
growers does not contribute significantly to their household income except for cooperative
members. It was also concluded that selling farm produce to modern supply chains
does not produce a positive income differential compared with supplying to traditional
markets [14].

The contribution of the present study is threefold. First, in the modern food supply
chain, there have been three concurrent changes including retail sector consolidation, process-
ing sector expansion, and service industry growth [18]. The existing literature concerning
modern food supply channels focused mostly on the first aspect of change. Motivated by
the emerging expansion and/or growth of food processing and service industries, this study
intends to examine if farm households’ choice of the modern food distribution channel
contributes positively to farm household welfare from two dimensions—farm income and
income inequality—based on a broader definition of modern marketing channels. In the
present study, modern marketing channels are composed of supermarkets, hypermarkets,
other downstream retailers [14,19–22], and midstream processors [21,23–25]. Second, while
some studies have addressed the welfare implications of the choice of food distribution
channel concerning poverty reduction [2], consumption expenditure per capita [26], multi-
dimensional poverty [27], and food security [28], this study contributes to the existing body
of knowledge by exploring its income-equalizing effects. Moreover, unlike the small-scale
and commodity-specific datasets that previous studies were based on, a large and unique
farm household dataset containing information on farm income shares of multiple distribu-
tion channels in Taiwan is used in the present study. Therefore, this study provides more
general and comprehensive insights into the inequality-reducing or inequality-enlarging
effects of modern food supply chains.

2. Materials and Methods
2.1. The Farm Household Survey Data

The data used in this study were taken from the 2013 Primary Farm Household Survey
(PFHS), a nationwide survey conducted by the Directorate-General of Budget, Accounting
and Statistics, Executive Yuan, Taiwan. The PFHS collected Taiwanese farm household
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information, including socio-demographic status, major commodity produced, production
area, income from different sources, and shares of farm produce sold to different marketing
channels. The farm households surveyed are farm households whose annual income from
the agricultural sector is no less than NTD 200,000 (USD 6836), and where at least one
household member under 65 years old works on the farm.

The survey used a stratified random sampling approach in drawing the sample, with
households as the primary sampling units stratified by the produce items. The data are
appropriate for the present research for three reasons. First, the survey was targeted
at non-substance farm households, enabling us to examine the status quo and trend of
primary agricultural operators in Taiwan. Second, the survey was conducted by the central
government and comprised observations across 224 townships. Thus, it is considered a
reliable and representative source of data. Moreover, the dataset contains data of income
from different sources and shares of farm produce sold to different marketing channels,
which make the investigation of the distributional effects of the major marketing channel
choice possible.

Eight primary marketing options taken by the farm households: consumers, super-
markets/hypermarkets, wholesalers, wholesale markets, processors, farmer organizations
and government purchases, retailers, and household self-consumption, were categorized
in the original survey. In this study, we categorized the primary marketing channels into
traditional outlets (wholesalers and wholesale markets), modern distributors (supermar-
kets/hypermarkets and processors), consumers, and farmer organizations and government
purchases. Furthermore, farm households’ primary marketing channels were defined as
those with a share greater than 50% in the farm households’ total sales of farm produce.

There are 8524 farm households with a major distribution channel in the dataset. In
the empirical analysis, we focused on the welfare implications of modern food distribution
channels relative to the traditional outlets; therefore, farm households that chose direct
sales to consumers, farmer organizations, and government purchases as their major mar-
keting channels were excluded. The final dataset used in the present study contained
7076 observations.

2.2. The Empirical Model

An issue of endogeneity is present when modeling the economic outcome of producers’
choice of modern food distribution outlets relative to the traditional ones. The endogeneity
problem arises from the possibility that the unobservable characteristics that affect a
producer’s choice of marketing options may also be affecting their economic performance.
This study follows the two-step control function approach [29] to examine the welfare
implications of modern food distribution, correcting for possible endogeneity. The control
function approach is preferable in terms of providing consistent estimators for the model
with endogenous explanatory variables [29].

The two-step control function procedure in this study starts with estimating the probit
model of modern channel choice as follows:

Mi =

{
1 i f ziα + σvi + ε1i > 0 (participate in modern channels)

0 i f ziα + σvi + ε1i ≤ 0 (otherwise)
(1)

In (1), Mi denotes the indicator variable which takes the value of one if the farm
household chooses modern channels as their major outlets to distribute the farm produce,
and zero otherwise. The vector of explanatory variables including farm and farm household
socio-economic characteristics is denoted by zi and the instrumental variable to control for
endogeneity of modern channel choice in determining economic performance is denoted by
vi. This study uses the number of supermarkets, hypermarkets, and other branded stores
as the instrumental variable for modern distribution channels. α and σ are the coefficients
(vector). The random disturbance term is denoted as ε1i in (1).

Let φ denote the standard normal probability density function and Φ the cumulative
standard normal density function. The generalized residuals of the endogenous explana-
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tory variable [29], i.e., the choice of modern food distribution channels, can be calculated
from the probit estimates as

γ̂i ≡ Mi[φ(ziα̂ + σ̂vi)/Φ((ziα̂ + σ̂vi)]− (1 − Mik)[φ(−ziα̂ − σ̂vi)/Φ(−ziα̂ − σ̂vi)] (2)

The two-step control function approach ends with incorporating the generalized
residual calculated from the first step into the outcome determination equation:

yi = β0 + xiκ + σMi + πr̂i1 + ε2i (3)

In (3), yi denotes the outcome (either profitability or farm income) resulting from
farm households’ choice of modern food distribution channel. At the right-hand side of
(3), xi denotes the ith farm household’s vector of socio-economic characteristics which
systematically affect the farm household’s economic performance. The endogeneity test of
the endogenous explanatory variable, Mi, can be tested by the heteroscedasticity-corrected
(robust) t statistics of the coefficient of the generalized residual [29].

Another dimension of farm household welfare is income inequality. To gain a better
understanding of the overall contribution of different factor sources to income inequality,
we applied the decomposition approach [30]. Let Y denote household income and F the
cumulative distribution; then, the decomposition starts with defining half of Gini’s mean
difference, Gh, as

Gh =
∫ b

a
F(Y)[1 − F(Y)]dY (4)

In the above equation, Gh can be expressed as the covariance of household income
and the cumulative distribution of income, i.e., Gh = 2cov[Y, F(Y)]. Let yk and yk be the
kth income component and its average and F(yk) the cumulative density of yk. The Gini
coefficient can be expressed as the ratio of Gh over the sample mean of household income
(Y). Accordingly, the Gini coefficient of the kth income component is expressed as

G(yk) =
2cov[yk, F(yk)]

yk
(5)

Household income is the sum of the k income components. Making use of the additive
property of covariance, the Gini coefficient of household income, G(Y), can be expressed as

G(Y) =
2
Y

K

∑
k=1

cov[yk, F(Y)] (6)

Multiplying and dividing (6) by cov[yk, F(yk)] and yk, income inequality can be de-
composed as

G(Y) =
K

∑
k=1

cov[yk, F(Y)]
cov[yk, F(yk)]

× 2cov[yk, F(yk)]

yk
× yk

Y
(7)

In the above equation, cov[yk, F(Y)]/cov[yk, F(yk)] denotes the Gini correlation coeffi-
cient (Rk) of household income and the kth income component, 2cov[yk, F(yk)]/yk is G(yk),
and yk/Y represents the share of the kth income component in household income, Sk.

2.3. Variable Definition and Summary Statistics

Table 1 presents the definition and summary statistics of all the variables used in the
empirical models and the summary statistics. The socio-economic characteristics of the
principal farm operators include gender, age, educational level, previous work experience,
and years of farming experience. The farm households’ characteristics are captured by
farmland size, total labor input, and major farm produce.

The farm households earn approximately an average annual income of NTD 710,000
(USD 24,287) from agricultural produce. If we observe farm households by food distribution
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channels, the average income of farm households that chose the modern channels is NTD
178,000 (USD 6089) lower than those adopting the traditional ones.

The principal farm operator of the farm households in the dataset generally consists of
an elderly male that attained the middle levels of education. A total of 88% of the farmers
are male, and the average age is 57, reflecting the current trend of the aging agricultural
labor population in Taiwan. While more than 66% received no more than a junior high
school degree, less than 6% were able to finish college education. The low educational
attainments somewhat explain that almost half of the farmers were not employed before
participating in farm household production. On the other hand, however, most of the farm
operators have more than 30 years of farming experience.

Table 1. Variable definition and summary statistics.

Variable Definition

Full Sample Traditional Modern
(n = 7076) (n = 5330) (n = 1746)

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Farm income Unprocessed income 711.862 507.998 755.793 492.327 577.754 531.217
Profit Farm income minus costs 407.085 288.018 441.33 282.57 302.544 279.248

Modern 1 if modern channel 0.247 0.431 0 0 1 0
Age Farm operator’s age 57.446 10.874 57.375 10.912 57.661 10.757
Male 1 if male farm operator 0.889 0.314 0.885 0.319 0.904 0.295

Elementary 1 if elementary school 0.385 0.487 0.38 0.485 0.4 0.49
Junior 1 if junior high school 0.283 0.45 0.285 0.451 0.277 0.448
Senior 1 if senior high school 0.277 0.448 0.283 0.45 0.261 0.439

University 1 if college degree 0.055 0.227 0.053 0.223 0.061 0.24
Experience Years of farming experience 29.342 14.657 28.951 14.651 30.536 14.616

Unemployed 1 if not employed before entry 0.466 0.499 0.464 0.499 0.47 0.499
Agriculture 1 if agriculture worker before entry 0.061 0.24 0.064 0.245 0.053 0.225
Employee 1 if employed before entry 0.377 0.485 0.376 0.484 0.38 0.486
Employer 1 if self-employed before entry 0.096 0.295 0.096 0.294 0.096 0.295
Farmland Farmland size (are) 97.162 98.959 91.445 92.575 114.613 114.58
Total labor Family and hired labor 2.559 1.148 2.548 1.123 2.592 1.22
Livestock 1 if livestock farm 0.027 0.162 0.027 0.161 0.027 0.164

Rice 1 if rice income share is largest 0.112 0.315 0.025 0.155 0.377 0.485
Specialty 1 if specialty income share is largest 0.081 0.273 0.032 0.177 0.23 0.421
Vegetable 1 if vegetable income share is largest 0.273 0.446 0.297 0.457 0.202 0.401

Fruit 1 if fruit income share is largest 0.447 0.497 0.553 0.497 0.124 0.329
Flower 1 if flower income share is largest 0.026 0.16 0.033 0.179 0.005 0.072

Other crop 1 if other crop income share is largest 0.033 0.18 0.033 0.178 0.035 0.184
Store Supermarkets, hypermarkets, etc. 23.496 10.771 22.858 9.848 25.445 13.007

Based on the by-group summary statistics reported in Table 1, we also observe signifi-
cant between-group differences in terms of farm households’ socio-economic characteristics
conditioned on their choice of major food distribution channel. Farm households that
chose the traditional channels differ from those that chose the modern food distributors.
Specifically, the proportion of principal farm operators relying on the traditional marketing
channel is 2% higher than those selling farm produce to the modern channel. Moreover,
farm households relying on modern channels tend to have a larger farm size than the
traditional ones (1.14 ha versus 0.91 ha).

While around 85% of farm households choosing traditional wholesale as their primary
marketing channel are vegetable and fruit growers, the proportion of farm households
producing two crop commodities is more than 50% lower in the group choosing modern
marketing outlets, which only takes up approximately 34%. Farm households selling
their farm produce to the modern distribution channel are growers of, in order, rice (38%),
specialties (23%), vegetables (20%), fruits (12.4%), other crops (3.5%), and flowers (0.5%).
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3. Results

To the research end of exploring the welfare consequences of modern food distribution
participation, we present the results in order as follows:

• Determinants of the choice of modern food distribution channels;
• Impacts on farm household welfare (determination of economic outcomes and decom-

position of income inequality by sources).

3.1. Determinants of Choice of Modern Marketing Channels

Estimates of the probit regression are presented in Table 2. The marginal effects of the
explanatory variables are also reported in Table 2. The estimates of the coefficients indicate
that younger and more experienced farm operators are more inclined to choose modern
food distribution channels. The results are basically consistent with the findings in some
previous studies, for example, [31–33]. Principal farm operators’ farm experience and the
industry he/she previously worked in are also found to be significant drivers of selling
farm produce to modern food distributors.

Table 2. Estimates of the probit model.

Variable Coefficients Std. Err. Marginal Effect Std. Err.

Age −0.009 ** 0.003 −0.002 ** 0.001
Male −0.053 0.064 −0.011 0.013

Junior 0.023 0.056 0.005 0.011
Senior 0.019 0.064 0.004 0.013

University 0.070 0.101 0.014 0.021
Experience 0.011 ** 0.003 0.002 ** 0.001
Agriculture 0.011 0.090 0.002 0.018
Employee 0.119 * 0.051 0.024 * 0.010
Employer 0.095 0.073 0.019 0.015
Farmland 0.001 ** 0.000 0.000 ** 0.000
Total labor 0.021 0.017 0.004 0.004
Livestock −0.016 0.134 −0.003 0.027

Rice 1.656 ** 0.106 0.339 ** 0.021
Specialty 1.180 ** 0.104 0.241 ** 0.021
Vegetable −0.271 ** 0.095 −0.055 ** 0.019

Fruit −0.830 ** 0.096 −0.170 ** 0.020
Flower −1.036 ** 0.180 −0.212 ** 0.037
Store 0.015 ** 0.002 0.003 ** 0.000

_Cons −1.000 ** 0.196

Note: * and ** denote significance at the 5% and 1% significance levels.

The results in Table 2 indicate that farm households with a larger farm size tend
to sell the farm produce through modern distribution channels. This result is in line
with the findings in previous studies, for example, [6], which found Indian vegetable
growers with a more sizable total farmland were more inclined to using modern food
distribution channels. This result also concurs with the observed un-inclusiveness of
modern marketing channels for smallholders due to the incapability of meeting the food
quality/safety requirements [20,34–36]. It is also found in Table 2 that rice and specialty
growers are more likely to rely on modern distribution channels. Although emerging
modern channels such as supermarkets and hypermarkets provide new opportunities
for access to the market, vegetable, fruit, and flower farmers, on the other hand, are less
likely to choose modern channels. This result indicates that the probability of modern
channel choice varies with commodities, with differing attributes, as in some previous
research works, for example, [34]. Similarly, the type of agricultural practices (livestock or
vegetable) was found to influence farmers’ choice of marketing channel [11]. The reason
for this difference may be due to the growers’ fear of retail–industrial monopoly and
monopsony power [37]. Another possible reason to explain this result concerns product-
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specific barriers [11] or perishability. Vegetables, fruits, and flowers are relatively more
perishable compared to rice and specialty crops. Perishability was shown to be influential
to vegetable producers’ choice of marketing or procurement channel [38,39].

Finally, the significance of the instrumental variable which measures the number of
supermarkets, hypermarkets, or restaurants located within the same region is significant
and positive, suggesting the presence of the endogeneity problem while investigating the
economic effect of modern food distribution options.

3.2. Impacts on Farm Household Welfare

This section aims at investigating whether farm households’ food distribution option
improves their well-being through the investigation of its impact on farm households’
economic performance and income inequality among the farm households. Since farm
income and profitability are crucial factors to the sustainability of agriculture [40,41], the
two performance indicators are used to depict the economic outcomes of distribution
channel choice.

We start by looking into the effects of distribution channel choice on farm income
and profitability. The two-step control function estimates are reported in Table 3. Model
1 and Model 2 report, respectively, the regression results of the profitability- and income-
determining equations. The generalized residual is included in the model to control for
the endogeneity of distribution channel choice. The coefficient of the modern channel is
negative and significant, indicating that farm households relying on traditional channels
outperform those adopting modern ones. The results of the positive effect of modern mar-
keting channel participation are supported by previous studies on developing countries
such as Pakistan [25], Indonisia [4,22], and Eswatini [42]. However, there were no signifi-
cant differences in profitability found for those relying on modern distributors including
multinationals and domestic processors [43]. Similarly, contract farming with modern
distributors including processors and supermarkets was found to impact Ghanaian maize
producers’ profitability negatively [44]. With regard to a highly commercialized farm
sector such as that in Taiwan, our result suggests empirical evidence contradicting that of
developing countries.

Table 3. Two-step control function estimates.

Variable
Model 1 (Profit) Model 2 (Farm Income)

Coefficients Std. Err. Coefficients Std. Err.

Age −3.524 ** 0.496 −8.754 ** 0.891
Male 44.868 ** 9.375 76.545 ** 16.358

Junior 36.364 ** 8.996 58.421 ** 15.766
Senior 37.596 ** 10.321 42.192 * 17.901

University 4.299 16.627 1.922 30.235
Experience 1.727 ** 0.407 4.602 ** 0.724
Agriculture 12.243 13.309 −22.920 21.917
Employee −27.101 ** 8.546 −29.475 15.293
Employer −21.215 12.565 −49.319 * 21.832
Farmland 0.672 ** 0.063 1.228 ** 0.109
Total labor 36.588 ** 4.126 67.609 ** 7.668
Livestock 57.326 32.247 375.326 ** 58.733

Rice 81.693 * 38.892 369.684 ** 71.669
Specialty −108.040 ** 33.230 −50.910 61.801
Vegetable −51.024 * 21.688 −103.684 ** 39.145

Fruit −84.782 ** 24.032 −277.180 ** 43.302
Flower 59.750 31.925 47.987 58.164
Modern −411.251 ** 57.519 −1035.472 ** 106.168
Gen_Res 188.603 ** 31.758 522.184 ** 57.937

_Cons 500.514 ** 36.250 1067.658 ** 64.258

Note: * and ** denote significance at the 5% and 1% significance levels.
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The results in Table 3 indicate the differential influence of each socio-economic factor
on farm households’ cash returns. The results are, in general, consistent with previous
research. Gender and age are found to be significant determinants of farm revenue. Farm
households with female or elderly (older than 65 years old) farm operators, on average,
have a lower level of farm income. Relatively speaking, the majority of the farm operators
in our final dataset have an educational level of junior high or below. These results indicate
that the farm income for farm operators with an educational level of junior high school is
higher than that of other educational groups.

Educational level is one crucial element of human resource/capital which has a signif-
icant influence on both the choice of marketing channels and economic outcome [25,45].
The other variable concerning the farm operators’ characteristics is years of experience in
farm work. The estimate of the farm operators’ farming experience is positive and signifi-
cant, indicating a positive association between experience and income from farm produce.
Principal farm operators’ previous work experience being devoted to farming is considered
to be another human capital-like variable in our empirical specification. Previous work
experience is categorized into agricultural work, employed, and employer (self-employed).
The coefficients of employee and employer are negative and significant, indicating that
non-farm work experience undermines farm households’ current performance.

There are three types of attributes considered at the household level in the present
study: size of farmland, total labor count including household and hired labor, and the
major types of commodity produced by the farm household. The results in Table 3 indicate
the positive effect of the first two household characteristics on both farm income and
profitability from farm produce. This result implies that a large farm size, either measured
in farmland size or labor employed, contributes positively to farm households’ farm income
and net cash return. Our finding concurs with empirical evidence provided in previous
studies. In a study of dairy farms’ profitability in member states of the EU [46], land and
herd sizes were found to be positively associated with the milk production margin. A
similar relationship was found in the study of Indian Punjab dairy farms [43] and US
broiler farms [47]. We also find a significant effect of the major commodity produced on
farm income and profitability. Livestock farms in Taiwan are, in general, large in operation
scale; therefore, compared to the other crop group, livestock farms’ income and profitability
are, on average, higher. The effect of commodity type is, in general, unanimous on farm
income and net return, except for rice farms. If evaluated in terms of farm income, rice
farms are, on average, lower than growers of other crops. However, rice farms are found to
outperform the other crop group in terms of the level of profitability.

Another dimension of farm household welfare is income inequality. We applied the
decomposition approach [30] to gain a better understanding of the welfare effect of modern
distribution channel options. The decomposition results reported in Table 4 are both for
total observed income and total income with farm income adjusted for endogeneity. The
results list the contribution of different factor sources to income inequality.

Table 4. Gini decomposition.

Source
Gini Decomposition (Predicted Income) Gini Decomposition (Observed Income)

Sk Gk Rk Share % Change Sk Gk Rk Share % Change

Farm sale 0.696 0.164 0.529 0.254 −0.442 0.697 0.385 0.77 0.608 −0.088
Wholesale 0.536 0.355 0.221 0.177 −0.359 0.535 0.511 0.550 0.443 −0.092

Modern 0.136 0.808 0.160 0.074 −0.062 0.136 0.865 0.408 0.141 0.005
Direct sales 0.012 0.933 0.033 0.002 −0.011 0.013 0.941 0.285 0.010 −0.003

FO and Govt 0.012 0.950 0.028 0.001 −0.011 0.014 0.959 0.380 0.015 0.001
Process 0.092 0.977 0.837 0.317 0.225 0.092 0.977 0.760 0.202 0.109

Non-farm 0.201 0.643 0.762 0.415 0.214 0.201 0.643 0.472 0.180 −0.021
Transfer 0.011 0.909 0.344 0.014 0.003 0.011 0.909 0.380 0.011 0.000

Total income 0.238 0.339

Note: Sk is “share in total income”; Gk is “Gini coefficient”; Rk represents “Gini correlation with total income”.
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4. Discussion

Lorenz curves (Figure 1) are used to further depict income inequality and redistri-
bution among the farm households in Taiwan. In Figure 1, “Total HHincome” denotes
total household income including farm income, transfer income, and non-farm income.
“Farm income” includes income from processed commodities and fresh produce sold to
food distributors.
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Even though our analyses focus on farm households choosing modern or traditional
channels as their major food distributors, as shown in Table 5, some of the farm households
sell their farm produce to a combination of four channels: (1) traditional outlets (whole-
salers and wholesale markets); (2) modern distributors (supermarkets/hypermarkets and
processors); (3) direct sale to consumers; and (4) farmer organizations and government
purchases. Therefore, we include sales to all four channels in constructing “Farm sale”.
Additionally, “WHSLE + Modern” represents income from selling farm produce to whole-
salers/wholesale markets and modern channels, and “Modern” represents income from
selling to the midstream processors and downstream retailers (supermarkets, hypermar-
kets, and brand-named retailers).

Table 5. Share of each income source in total sales to food distributors.

Sale Share
Full Sample (n = 7076) Traditional (n = 5330) Modern (n = 1746)

Mean Std. Dev. Min Max Mean Std. Dev. Min Max Mean Std. Dev. Min Max

Wholesale 0.725 0.42 0 1 0.96 0.097 0.51 1 0.008 0.049 0 0.43
Modern 0.24 0.411 0 1 0.008 0.041 0 0.46 0.949 0.114 0.51 1

Consumer 0.018 0.061 0 0.48 0.022 0.067 0 0.45 0.005 0.036 0 0.48
FO and Govt 0.018 0.071 0 0.49 0.011 0.055 0 0.48 0.038 0.101 0 0.49

According to Figure 1, at the 25th percentile of total household income, the cumulative in-
come proportion is 1.394% and 7.391%, respectively, for “Modern” and “WHSLE + Modern”,
indicating that sale to modern distributors (wholesalers and/or wholesale markets) by farm
households at the bottom 25% takes up 1.394% (5.997%) of Taiwan’s total farm household
income. On the other hand, at the 75th (100th) percentile of total household income, the
cumulative income proportion is 6.783% (13.55%) and 36.962% (67.023%), respectively, for
“Modern” and “WHSLE + Modern”. These Lorenz estimates reveal that sale to modern
distributors and wholesalers and wholesale markets by farm households at the top 25%
takes up, respectively, 6.769% and 23.292%, of Taiwan’s total farm household income.
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Moreover, based on the Lorenz curve of “Farm income”, around 50% of the farm income is
contributed by farm households at the top 25% of the total household income distribution.

The results obtained from the Gini decomposition (Table 4) indicate that the source of
interest, farm sale or unprocessed income, is the primary source accounting for 69.60% of
the total farm household income. Decomposition corrected for endogeneity indicates that
farm sale income is positively correlated with total income (Gini correlation = 0.529) and
relatively equally distributed (Gini = 0.164) compared to other income sources.

A comparison of the original contribution of each income source to income inequality,
for both observed income and endogeneity-corrected income, is portrayed in Figure 2.
Figure 2 reveals a less dominant contribution of fresh produce sale to farm household
income inequality once the endogeneity is taken into account. While the contribution
of sale to distributors contributed to income inequality at 60.8% before correction, the
contribution reduced to 25.44% when the endogeneity of the choice of distribution channel
was controlled for.
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The detailed decomposition of the contribution of unprocessed farm income (Figure 3)
is based on selling farm produce to four distribution channels: (1) wholesalers and whole-
sale markets; (2) supermarkets/hypermarkets, processors, and other retailers; (3) direct
sale to consumers; and (4) farmer organizations and government purchases. The result
suggests a less sizable contribution of wholesalers and wholesale markets to household
income inequality when the endogeneity problem was corrected.

While farm sale has a relatively mild effect on inequality reduction from the observed
income, this income source has a much more sizable effect when endogeneity is taken into
account, with a 1% change in farm sale income reducing the total income inequality by
44.2% (Table 4). Moreover, each distribution channel contributes to narrowing the income
inequality of farm households. Among them, the effect is found to be more substantial for
those relying mainly on wholesale or modern channels. A notable change in the marginal
effect, either inequality-enlarging or equalizing, occurs in the income source of interest,
the modern food distribution channel. The observed income inequality decomposition
indicates a 0.5% increase in income inequality due to a 1% increase in selling farm produce
to modern distributors. However, when the endogeneity problem is explicitly corrected,
selling farm produce to modern distribution channels lowers the total income inequality by
7.4%, the size of which was preceded only by the wholesale channels. This study thereby
provides empirical evidence in support of the welfare-improving feature of the modern
food supply chain.



Agriculture 2021, 11, 499 11 of 13

Agriculture 2021, 11, x FOR PEER REVIEW 11 of 14 
 

 

The detailed decomposition of the contribution of unprocessed farm income (Figure 
3) is based on selling farm produce to four distribution channels: (1) wholesalers and 
wholesale markets; (2) supermarkets/hypermarkets, processors, and other retailers; (3) di-
rect sale to consumers; and (4) farmer organizations and government purchases. The re-
sult suggests a less sizable contribution of wholesalers and wholesale markets to house-
hold income inequality when the endogeneity problem was corrected. 

 
Figure 3. Detailed decomposition of each income source to inequality. 

While farm sale has a relatively mild effect on inequality reduction from the observed 
income, this income source has a much more sizable effect when endogeneity is taken into 
account, with a 1% change in farm sale income reducing the total income inequality by 
44.2% (Table 4). Moreover, each distribution channel contributes to narrowing the income 
inequality of farm households. Among them, the effect is found to be more substantial for 
those relying mainly on wholesale or modern channels. A notable change in the marginal 
effect, either inequality-enlarging or equalizing, occurs in the income source of interest, 
the modern food distribution channel. The observed income inequality decomposition in-
dicates a 0.5% increase in income inequality due to a 1% increase in selling farm produce 
to modern distributors. However, when the endogeneity problem is explicitly corrected, 
selling farm produce to modern distribution channels lowers the total income inequality 
by 7.4%, the size of which was preceded only by the wholesale channels. This study 
thereby provides empirical evidence in support of the welfare-improving feature of the 
modern food supply chain. 

5. Conclusions 
In light of the contention that participation in modern food marketing channels is a 

viable way of linking smallholders to the market and thus is capable of welfare improve-
ment, this study examined the welfare effects of modern food distribution channels in-
cluding midstream processors and downstream retailers such as supermarkets, hyper-
markets, and brand-named retailers. Drawn for a population-based dataset in Taiwan, 
this study provides new insights into the effects of modern marketing channels on farm 
households’ profitability and income inequality while accounting for the potential en-
dogeneity issue on the channel options. 

Using the two-step control function approach, this study finds that the modern mar-
keting channel choice does not produce a positive gross or net return differential com-
pared to the traditional outlets. In addition, empirical evidence from the Gini coefficient 
decomposition indicates that the choice of modern food distribution channels results in 

Figure 3. Detailed decomposition of each income source to inequality.

5. Conclusions

In light of the contention that participation in modern food marketing channels is a vi-
able way of linking smallholders to the market and thus is capable of welfare improvement,
this study examined the welfare effects of modern food distribution channels including
midstream processors and downstream retailers such as supermarkets, hypermarkets,
and brand-named retailers. Drawn for a population-based dataset in Taiwan, this study
provides new insights into the effects of modern marketing channels on farm households’
profitability and income inequality while accounting for the potential endogeneity issue on
the channel options.

Using the two-step control function approach, this study finds that the modern mar-
keting channel choice does not produce a positive gross or net return differential compared
to the traditional outlets. In addition, empirical evidence from the Gini coefficient de-
composition indicates that the choice of modern food distribution channels results in
an inequality-equalizing effect among the farm households in Taiwan. A less sizable
contribution of sales to modern outlets to household income inequality is found when
the endogeneity problem was corrected. This finding concurs with our contention that
the choice of modern food distribution channels results in welfare improvement in the
rural society.

The findings reported here shed new light on two current agricultural policy issues.
First, to improve the welfare of smallholder farmers, policies encouraging the adoption
of remunerative production and marketing strategies deserve further evaluation. This is
because a majority of farm households in Taiwan rely primarily on wholesalers, whole-
sale markets, and modern channels regardless of the government’s effort in promoting
direct sales to consumers in recent years. Second, the positive effect of farm size on the
probability of participation in modern marketing channels suggests that farm households
endowed with more production resources tend to self-select into adopting the modern food
distribution channels. Therefore, to enhance the modern food supply chain’s inclusiveness,
a policy that provides low-interest financial loans to the disadvantaged farm households
lacking production resources is needed.

One of the major limitations of the present study is its failing to take into account
farm households’ production or marketing strategies that may be influential on their wel-
fare, in addition to the choice of major food distribution outlets. Some previous research
emphasized the significance of specialization, as opposed to diversification, in determin-
ing farm profitability, for example, [47–49]. Integrating the production specialization or
diversification strategies smallholders may take is a promising avenue for future research.
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49. Kryszak, Ł.; Guth, M.; Czyżewski, B. Determinants of farm profitability in the EU regions. Does farm size matter? Agric. Econ.

2021, 67, 90–100.

http://doi.org/10.1016/j.foodpol.2011.06.007
http://doi.org/10.1080/09614524.2017.1353066
http://doi.org/10.1016/j.foodpol.2020.101940
http://doi.org/10.1016/j.foodpol.2018.03.008
http://doi.org/10.2307/1928447
http://doi.org/10.1108/BFJ-08-2016-0378
http://doi.org/10.1016/j.foodpol.2015.02.002
http://doi.org/10.1016/j.foodpol.2009.06.003
http://doi.org/10.1504/IJPM.2018.088620
http://doi.org/10.1038/scientificamerican0690-112
http://doi.org/10.1016/j.jrurstud.2017.06.009
http://doi.org/10.1016/j.worlddev.2017.09.008
http://doi.org/10.1108/EMJB-12-2016-0043
http://doi.org/10.30858/zer/83030
http://doi.org/10.1515/opag-2017-0018

	Introduction 
	Materials and Methods 
	The Farm Household Survey Data 
	The Empirical Model 
	Variable Definition and Summary Statistics 

	Results 
	Determinants of Choice of Modern Marketing Channels 
	Impacts on Farm Household Welfare 

	Discussion 
	Conclusions 
	References

