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Abstract 

Selecting appropriate market outlets offer the opportunity for farmers to capture 
a bigger share of the price paid by final consumers. However, smallholder farmers 
in developing countries are still confronted with myriad challenges regarding selecting 
profitable market outlets. Thus, the main objective of this study was to analyze determi-
nants of market outlet choices by smallholder mango farmers in Aleta Chuko District, 
Sidama Region, Ethiopia. The study’s representative 391 sample mango producers 
were selected using a multi-stage sample selection technique and a cross-sectional 
research approach. Descriptive statistics and the multivariate probit model were used 
to analyze the data. The result of the study showed that the probability of mango 
producers to choose consumer, collector, and retailer and wholesaler market outlets 
was 38%, 39.4%, 41% and 25%, respectively. This shows that retailer was the most 
likely chosen market outlet while wholesaler was the less likely chosen market outlet. 
The joint probability of farmers to choose the four market outlets is (0.042%) lower 
than the likely of not choosing four market outlets (23.21%). The result of the multivari-
ate probit model showed that the sex of the household head, age of the household 
head, educational level of the household head, the quantity of mangoes produced, size 
of the land allocated for mango production, use of market information, credit access, 
livestock holdings, and distance to the nearest market were all statistically and signifi-
cantly influencing factors in the market outlet choice behavior of mango producers. 
Based on the results of this study, the government and other concerned organizations 
should take action to improve the efficient marketing of mango producers in all outlets 
by providing market information, expanding and following up on extension ser-
vices, increasing credit access, and building roads and other marketing infrastructure 
in the study area.
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Introduction
The agricultural sector is key to Ethiopia’s future, contributing 34.1% of GDP, 79% of 
export revenues, 79% of the labor force, and 70% of the raw materials used in indus-
tries (Asrat et al., 2022; Endalew et al., 2022; Gebremariam et al. 2021; Wordofa et al., 
2021; Zegeye et  al., 2022). Agriculture in the country is mostly dependent on rainfall 
(Mengistu et al., 2022), is carried out on a small scale, and has limited access to tech-
nology, extension assistance, market information, and financial access (Kifle et al., 2022; 
Nakawuka et al., 2018). Indeed, the country’s agricultural production growth has lagged 
behind the pace of population expansion (Addisu, 2018; Regasa et al., 2021).

Fruit production plays a significant role in the local economy as a means of earning 
livelihoods for nearly five million farmers, creating jobs and generating foreign exchange 
revenues in Ethiopia (FAO (Food and Agriculture Organization), 2019). Mango is one of 
the most widely cultivated and globally traded tropical and subtropical fruit trees in the 
world. It is the dominant tropical fruit variety produced worldwide, followed by pine-
apple, papaya and avocado. Total production of mango accounted for more than half 
of total global major tropical fruit production (FAO (Food and Agriculture Organiza-
tion of United State), 2017). It is the second most important fruit crop next to banana in 
Ethiopia (CSA (Central Statistics Agency of Ethiopia), 2020). It covered about 19,497.92 
hectares (ha) of 119,908.57  ha total covered area by fruit which is 16.21%. A total of 
1,337,049.26 quintals of mango was produced in the 2020/21 production season with a 
productivity level of 68.57 quintals per ha (CSA, 2022).

According to Shewaye (2016) the choice of marketing outlet is an important farm-
level decisions which have a great impact on the income of households. The choices of 
marketing outlets are mostly household-specific decisions, and they require the consid-
eration of demographic, socio-economic and market-related factors (Kuma et al., 2013; 
Shewaye, 2016).

There is evidence that linking smallholder farmers to the appropriate market outlets 
offer them the opportunity to produce and sell high-value products, translating their 
vertically coordinated relationships into premium prices and letting them capture a big-
ger share of the price paid by final consumers (De Janvry & Sadoulet, 2020; Hussein & 
Suttie, 2016; Kilelu et al., 2017). However, smallholder farmers in developing countries 
are still confronted with myriad challenges regarding selecting profitable market out-
lets (Abokyi et al., 2020; Demeke & Balié, 2016; Moctar et al., 2015; Morton & Martey, 
2021). The studies so far identified many reasons for this: for instance, many scholars 
concluded that age, education, expertise, asset, and the scale of farms are essential fac-
tors for smallholder farmers market outlet choice. Younger groups have better market-
ing performance (Adugna et  al., 2019; Barham, 2009; Xaba et  al., 2013). Bigger farm 
sizes will increase farmers’ participation (Donkor et al., 2021; Endris et al., 2020; Zhang 
et  al., 2019). Farmers with good assets are more likely to improve their market situa-
tion (Degaga and Alamerie, 2020; Schulze Schwering et al., 2022; Taye et al., 2018), and 
farmers with better education and expertise selected market outlets with higher values 
(Pham et al. 2019; Taye et al. 2018; Xaba et al., 2013). Family labor availability encour-
ages households’ participation in profitable market outlets (Abate et  al., 2019; Fischer 
et al., 2015; Thamthanakoon et al., 2021). Furthermore, selection of appropriate market 
outlet for delivering farm products is influenced by lack of market knowledge, market 
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networks, market information, price of the product, unfair profit share, extension ser-
vices, farmers location from nearest market, production experience and duration at stor-
age (Ahmed et al., 2017; Birara et al., 2018; Chiv et al., 2020; Emana et al., 2015, Jerena 
et al., 2017; Mossie et al., 2020).

In spite of different challenges for market outlet choices of the producers; producers 
might select different outlets simultaneously among the existing market outlets to maxi-
mize expected utility (Jerena, 2017; Mossie et al., 2020; Panda, 2017; Pham et al., 2019). 
In this study, the available choice was not mutually exclusive and respondents were 
expected to select different outlets simultaneously among the alternatives. In this regard, 
in this study, we classified mango market outlets into four types. The first is consumer 
channel which means that the farmer sells the mango directly to the consumers. The 
second is the collector channel, which means that the farmer sells the mango directly to 
the collectors on the farm gate. In this channel, farmers are not involved in the distribu-
tion. The third is the farmers’ retailing channel, referring to farmers transporting mango 
to local markets nearby and selling them mainly through retailing. The last one is the 
wholesale market channel, which indicates that farmers transport mango to wholesale 
markets to sell products.

Aleta Chuko district is one of the mango producing areas in the Sidama Region, Ethi-
opia. In the area involvement of market intermediaries, lack of proper coordination 
among the value chain actors, and low producers marketing margins shared among the 
actors and post-harvest losses are the major problems. Choosing appropriate market 
outlet is one of the important factors for producers because different channels are dif-
ferent in profitability and cost. To these ends, understanding the factors that affect the 
choice of market outlet is imperative since the exploitation of such strategies has the 
potential to increase crop production, investment, and farm income (Soe et al., 2015). 
Even though mango is economically and socially important fruit, determinants of mar-
ket outlet choice decisions of mango farmers have not been studied and documented 
well in the study area.

In Ethiopia, several empirical studies on the factors influencing marketing outlet 
choice decisions for various products have been conducted. For example, teff (Addisu 
et  al., 2018; Tadie et  al., 2019), wheat (Abebe et  al., 2018; Birara et  al., 2018; Yonnas 
et  al., 2019), coffee (Degaga and Alamerie, 2020), potato (Emana et  al., 2017), vegeta-
ble (Adugna et  al., 2019; Endris et  al., 2020), milk (Kuma et  al., 2013), onion (Mossie 
et  al., 2020), Haricot bean (Shewaye, 2016), tomato (Hawlet et  al., 2019), onion (Taye 
et al., 2018) marketing outlets were studied, nonetheless, there are limited studies on the 
factors determining smallholder mango producers market outlet choice. Therefore, this 
study was initiated to fill this gap and may contribute towards the improvement of strat-
egies for reorienting the supply chain system at Aleta Chuko district, Sidama Region, 
Ethiopia.

Theoretical framework
The study used the random utility theory based on the assumption that produc-
ers’ decision to select an outlet is based on utility achieved. The choice of the outlet is 
subject to internal and external factors which affect the farmer’s decision (Hess et  al. 
2018). Rational individuals are assumed to be profit driven (Keith, 2018). However, the 
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producer has incomplete information on the various market outlets available which 
implies that uncertainty on outlet selection has to be taken into consideration (Hess 
et al., 2018). The utility achieved from various outlets is thus modeled as a random varia-
ble in order to show the uncertainty involved. The utility that the producer obtains from 
the outlet selected is expressed as:

where Ui
n is the utility achieved from the outlets selection. Xi

n is the various outlet alter-
natives and εin is the error term, which represents the uncertainty involved in the pro-
ducer’s outlets choice decisions.

Letting Xi; i = 0; 1; 2; 3, . . . , n alternatives, then the utility function of the producer is 
satisfied by 1 to n alternatives.
U = f (X1,X2,X3, . . . ,Xn) , where X represents the alternatives chosen by a particular 

producer. The producer selects a combination of various alternatives, X1 to Xn based on 
the utility achieved and maximum profit obtained.

The market outlets chosen are influenced by the price offered and proximity to the 
farmer. Therefore, the decision on selling to various market outlets has to meet the profit 
and utility satisfaction motive. Utility is derived from the household’s profitability of 
produce sale.

The utility maximization model of the producer is based on the expected value of the 
non-observable underlying utility function that ranks the preference of the producer 
according to the selected market outlets. The non-observable underlying utility function 
can be represented by:

where E is the expectations operator, n represents the market outlet, i represent the farm 
producer. Utility (Ui) is derived from the observable market outlet characteristics, where 
P represents price offered, M stands for market distance and T stands for the transport 
mode.

The producer opts among,

where E [Ui 1] stands for consumer, E [Ui 2] represents collector, E [Ui 3] stands for 
retailer and E [Ui 4] represents wholesaler.

The study was, thus, underpinned under this theory based on the assumption that 
mango producers would select a combination of various market outlets based on the 
utility achieved. The producers being rational decision-makers are expected to choose 
the market outlets with the minimal cost and the highest profit margins.

Material and methods
Description of the study area

This study was conducted in Aleta Chuko district, Sidama Region, Ethiopia. It is located 
in the Sidama area, 62 km from the Sidama region’s capital Hawassa, and 335 km from the 
capital of Ethiopia, Addis Ababa. Its precise location ranges from 38,004′E to 38,024′E and 

(1)Ui
n = Xi

n + εin,

(2)E[Uin(Pn,Mn,Tn),

(3)E[Ui1],E[Ui2],E[Ui3]andE[Ui4],
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6046′N to 7001′N. The district is divided administratively into 26 rural and 5 urban Kebe-
les. The Aleta Chuko district has a total population of 209,886, of which 102,215 (48.7%) are 
male and 107,671 (51.3%) are female (CSA, 2021). A rough estimate of the district’s land 
area is 32.2 square kilometers. The area has lowland agro ecological zones and varies in alti-
tude from 1400 to 2000 m above sea level (CSA, 2021).

Data type and method of data collection

In this study, both primary and secondary data were used. Primary data were collected 
from the smallholder mango producers. Secondary data were collected from central statis-
tical agency and other published and unpublished documents.

A household survey, key informant interviews, and focus group discussions that were 
performed twice served as the primary data collection methods for this study. To gather 
information on households level, we conducted a survey in the first round (April to June 
2023), and to augment the survey data in the second round (September to October 2023), 
we held focus groups and key informant interviews.

The questionnaire’s suitability, the clarity and relevance of the questions, and the time 
required for an interview were all evaluated prior to the survey on 10 farmers. Three first-
degree holders who are familiar with the local culture and language were chosen to con-
duct the interview. In order to ensure that they understood the goals of the research, the 
details of the interview schedule, how to approach the respondents, and how to conduct 
interviews, they received the necessary training, including fieldwork. The secondary data 
included in this study were compiled through an examination of a wide range of sources, 
including books, government reports, academic journal articles, and research papers writ-
ten by various scholars.

Sampling procedure and sample size determination

The study area, Aleta chuko district, was selected as study area since the area has high 
potential for mango production and marketing. For sampling procedures, multi-stage 
sampling procedure was used for this study. In the first stage, potential mango producing 
Kebeles were identified from the district with the help of agricultural office and develop-
ment agents. Accordingly, from 26 rural Kebeles in the district, ten potential mango pro-
ducing Kebeles were identified. In the second stage, five mango producing Kebeles such as 
Teso, Dibicha, Debeka, Gambela and Makala were chosen randomly. In the third stage, 391 
sample mango producers were drawn from the 16,748 total mango producers of the cho-
sen Kebeles using Yamane’s (1967) formula at 5%level of error. We applied this formula to 
determine sample size because it is the most appropriate formula when the study popula-
tion size is known. Consequently, it has been widely used by many recent studies in deter-
mining the sample size for their studies:

where n = sample size, N = total avocado producer households, and e = is level of preci-
sion (0.05).

(4)n =
N

1+ N (e2)
,
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Finally, the sample size for each Kebele was distributed using the probability proportional 
to the sample size.

Method of data analysis

Data were edited, coded, entered, and cleaned to make it ready for analysis. After doing 
this, data analysis techniques such as descriptive statistics and econometric model were 
used. The data collected for achieving all objectives in the study area were analyzed 
using appropriate statistical software, both SPSS (version 20) and STATA (version 15) 
software.

Descriptive statistics

To give summary statistics of quantitative data related to the socio-demographic, eco-
nomic, and institutional features of sample households, descriptive statistics including 
percentage, frequency, and mean were employed.

Econometric analysis

The multivariate probit regression model was used to analyze the determinants of mar-
ket outlet choice by mango producers. A multivariate probit model simultaneously 
shows the influence of a set of explanatory variables on market outlet choice while 
accounting for potential correlations between unobserved disturbances as well as the 
relationship between market outlet choices (Belderbos et al., 2004).

The studies so far concluded that a producers’ decision to sell in an advantageous mar-
ket outlets derives from the maximization of profit he or she expects to gain from these 
markets. Econometric models such as multivariate probit/logit, multinomial probit/
logit, conditional or mixed, or nested logit are useful models for the analysis of cate-
gorical choice dependent variables. A number of studies have been done revealed fac-
tors influencing marketing outlet choice decisions. For instance, study by Adugna et al. 
(2019), Endris et al. (2020), Mebrat (2014), Ntimbaa (2017), Nxumalo et al. (2019), Nyaga 
(2016), and Solomon et  al. (2023) used multinomial logit model to determine factors 
affecting producers’ market outlet choice decision. However, multinomial logit model 
assumes independence across the choices and does not allow correlation between alter-
native choices; whereas, multinomial probit/logit model MVP considers the interde-
pendence and correlations among the outlets. It is an extension of the probit model and 
is used to estimate several correlated binary dependent variables jointly (Greene, 2003). 
The previous studies by Abera (2016), Arinloye et al. (2015), Efa and Tura (2018), Kip-
langat and Vincent (2018), Melese et  al. 2018, Nuri (2016), and Tarekegn et  al. (2017) 
employed multivariate probit model to analyze factors affecting producers’ market out-
let choice.

This study undertakes that the farmer’s decision is generated based on its utility maxi-
mization. This infers that the alternative marketing outlet choice requires different 
private costs and benefits, and hence different utility, to a household decision-maker. 

(5)n =
16,748

1+ 16,748(0.05)2
= 390.669 ∼ 391.
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Hence, farmers will choose marketing outlet if the expected utility from it exceeds that 
from other marketing outlets such that:

where Yi represents the strategy type i, Yj an alternative strategy type j, Vi and Vj the cor-
responding expected indirect utility values of strategy type i and its alternative j, while 
Y* represents the strategy type actually chosen. Therefore, we can view the farmer’s deci-
sions on strategy implementation within a random utility discrete choice model. RUM 
is particularly appropriate for modeling discrete choice decisions such as between mar-
keting outlets because it is an indirect utility function where an individual with specific 
characteristics associates an average utility level with each alternative marketing chan-
nel in a choice set. In this framework, the utility function is assumed to be known for 
each farmer, but some of its components are unobserved by the researcher. This unob-
served part of the utility is treated as a random variable. For the ith strategy decision the 
expected indirect utility is then modeled as the sum of the observed variables and non-
observable random component:

We can write the choice utility of implementing any alternative as follows:

where β1
i   and β1

j   are vectors of parameters. Hence, farmers can decide simultaneously 
whether to choose one or more market outlet conditional upon the vectors of explana-
tory variables Xi and Xj. In this approach, we can use a multivariate probit model (MVP) 
to study the farmer’s joint decisions to market outlet choice.

Following Eqs. (7) and (8), the empirical specification of MVP takes the form:

with j = 1, 2, 3, 4, Yi = 1 if Yi > 0and 0 otherwise, where Yi* is an unobservable latent vari-
able denoting the probability of choosing j type of market outlet, for i = 1 (consumer), 
i = 2 (collectors), i = 3 (retailers) i = 4 (wholesaler) is as follows. Thus, empirically the 
model can be specified as follows:

where Yi1 = 1, if farmer choose consumer market outlet (0 otherwise), Yi2 = 1, if farmer 
choose collector market outlet (0 otherwise), Yi3 = 1, if farmer choose retailer (0 other-
wise), Yi4 = 1, if farmer choose wholesaler (0 otherwise), Xi = vector of factors affecting 

(6)Y ∗
= Yi; if Vi > Vj , Y

∗
= Yj; if Vi > Vj ,

(7)Vi = β1i Xi + εi.

(8)Vj = β1j Xi + εi,

(9)Vij = Vi = β1i Xi + εi,

(10)Yi1 = β1Xij + εi1,

(11)Yi2 = β2Xij + εi2,

(12)Yi3 = β3Xij + εi3,

(13)Yi4 = β4Xij + εi4,
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market outlet choice, βj = vector of unknown parameters (j = 1, 2, 3, 4), and ε = is the 
error term. We assumed that the error terms (ε1, ε2, ε3 and ε4) may be correlated. Then, 
instead of being independently estimated, they are considered to be a multivariate lim-
ited-dependent-variable model in which the four error terms follow a multivariate nor-
mal distribution with zero mean and variance and covariance matrix.

In multivariate model, where the choice of several market outlets is possible, the error 
terms jointly follow a multivariate normal distribution (MVN) with zero conditional 
mean and variance normalized to unity (for identification of the parameters), where 
(μx1, μx2, μx3, μx4) MVN ~ (0, Ω) and the symmetric covariance matrix Ω is given by:

Of particular interest are the off-diagonal elements in the covariance matrix, which 
represent the unobserved correlation between the stochastic components of the differ-
ent types of outlets. This assumption means that Eq. (14) generates the MVP model that 
jointly represents the decision to choose a particular market outlet. This specification 
with non-zero off-diagonal elements allows for correlation across error terms of several 
latent equations, which represents unobserved characteristics that affect the choice of 
alternative outlets.

Following the formula used by Cappellari and Jenkins (2003), the log-likelihood func-
tion associated with a sample outcome is then given by:

where ω is an optional weight for observation I and Φi is the multivariate standard nor-
mal distribution with arguments μi and Ω, where μi can be denoted as:

Hypothesis and definition of working variables

Dependent variables

This is categorical dependent variable that reflects the farmers’ preferred market out-
lets for selling their mangoes. Consumer market, local collector market, retail market, 
and wholesale market were the four main mango market outlets found in the study area. 
Each market outlet is a binary indication that receives a value of one if the producer 
selects the suggested alternative outlet and a value of zero otherwise. The hypothesis of 
independent variables is presented in Table 1.

(14)







1 ρx1x2 ρx1x3 ρx1x4
ρx2x1 1 ρx2x3 ρx2x4
ρx3x1 ρx3x2 1 ρx3x4
ρx4x1 ρx4x2 ρx4x3 1






.

(15)lnL =

N

n=1

ωi ln�(µi,�),

(16)µi = ðki1β1xi1; ki2β2xi2; ki3β3xi3,

(17)�jk = �kjkijkikρjk; for jk; k = 1; 2; 3... : with kik = 2yik − 1.
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Result and discussion
The socio‑economic and demographic characteristics of the households

As Table  2 depicts, the mean age of mango producing sample respondents was 
45.649  years with standard deviation of 16.506. The result showed that an increase 
in family size was directly proportional to allotted productive labor source for mango 
production (Table  2). Larger family size affects the supply of mango positively and 

Table 1 Variable description and their expected signs

Variables Measurement Expected outcome on major market outlet 
choice

Consumer Collector Retailer Wholesaler

Sex Dummy (1 if male, 0 if female) − + − −
Age Continuous (years) − + − −
Family size Continuous (ADE) + − + +
Educational status Continuous (year of schooling) + + + +
Off-farm participation Dummy (1 = yes, 0 otherwise) + + + +
Land size allocated for mango Continuous (hectare) + + + +
Extension contact Continuous (number of con-

tact per month)
+ − + +

Mango produced in quintal Continuous (quintal) + + + +
Market information Dummy (1 = yes, 0 otherwise) + − + +
Credit use Dummy (1 = yes, 0 otherwise) + + + +
Livestock holdings Continuous (tropical livestock 

unit
+ + + +

Distance to the nearest market Continuous (kilometers) − + − −

Table 2 The socio-economic and demographic characteristics of the households

Continuous variables Mean Standard 
deviation

Age of the household head 45.649 16.506

Family size 4.089 1.692

Education 4.056 1.660

Land allocated for mango 0.6797 0.351

Extension contact 5.552 0.571

Mango produced in quintal 28.1714 2.1690

Livestock holdings (TLU) 4.1577 1.770

Distance to the nearest market 7.539 2.065

Dummy variables Category Frequency Percentage

Sex of the household head Male 372 95.1

Female 19 4.9

Non/and off-farm participation Yes 157 40.1

No 234 59.9

Market information Yes 193 49.4

No 198 50.6

Credit use Yes 155 39.6

No 236 60.4
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thereby the impact for better participation in markets. The descriptive statistics result 
shows that the average size of the sample households was 4.089 with standard devia-
tion of 1.692. Education is an important instrument for enhancing capacity to seek 
information and an informed decision. As survey result revealed, on average, a typical 
household head attended about 4 years of formal education with standard deviation 
of 1.660. Land is the basic input factor of production.

Land holding of farmer in this study was the size of land a household is entitled to 
hold and is measured in hectare. Farming household in the study area use their land 
for either of farming activities which include production of food crops, cash crops, 
house construction and grazing. The survey result showed that the mean land allo-
cated for mango was 0.67  ha with standard deviation of 0.351. Agricultural exten-
sion service is expected to have high influence on the production and marketing. The 
higher access to the extension service, the more likely that farmers adopt new tech-
nology and innovation. The extension service providers were office of agriculture of 
the district and development agents. The survey result shows that the mean number 
of extension contact per month was 5.55 with standard deviation of 0.57. With regard 
to mango produced, the mean of mango produced was found to be 28.17 in a quin-
tal with standard deviation of 2.169. Livestock is essential assets that farmers heavily 
depend on to support their families from any sort of crisis.

Livestock considered as measure of wealth in the rural area and it kept as a source 
of additional income and traction power for farmers. To determine livestock hold-
ings of households, the total number of livestock possessed by the sample households 
was converted in to Tropical livestock unit (TLU). The mean livestock holding size of 
farmers was 4.157 with standard deviation of 1.77. Distance from producers’ house to 
the nearest market centers was also the factor which determines farmers supply to the 
nearest market. This is a distance measured in kilometers to reach the nearest market. 
The closer the market, the lesser would be the transportation charges, reduce trans-
action costs, reduce tracking time and other marketing costs. In the study area, sam-
pled mango producers should go mean 7.539 km to the nearest market with standard 
deviation of 2.065.

Totally, 391 household heads were considered in this study, of which, the result 
showed that 372 (95.1%) were male-headed households and only 19 (4.9%) were 
female headed. Survey result indicated that 157 (40.1%) of mango producers partici-
pated in non/and off farm, whereas 234 (59.9%) did not participate in off/and non-
farm. Access to reliable market information helps farmers to sell their surpluses of 
maize and choose mode of transaction. It has been suggested that farmers will choose 
profitable mode of market outlet if they can receive reliable market information. The 
survey result showed that 193 (49.4%) sampled farmers were got market information, 
whereas 198 (50.6%) sampled farmers did not get market information. Moreover, the 
survey result showed that only 155(39.6%) of take credit for maize production and 
remaining 236 (60.4%) do not used the credit. Factors that hinder farmers from taking 
credit in the study area were high interest rate and short-term repayment period.
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Proportion of market outlets chosen by sample mango producers

Mango producers in the study area sell their product in four market outlets in order to 
maximize their profit. These market outlets included consumers, retailers, wholesalers, 
and collectors. Accordingly, one of the most commonly used market outlets by produc-
ers is the retailers’ outlet, which was chosen by ~ 41% of respondents. While ~ 39% of 
respondents sold to collectors. 25% of sample households sold to the wholesalers. Fur-
thermore, 38%of respondents chose consumers as a mango marketing outlet (Table 3).

Preliminary test for model appropriateness

In order to authenticate the validity of the econometric model used, multicollinearity 
and heteroscedasticity tests were conducted.

Multicollinearity test

Multicollinearity occurs when more than one independent variables are related to each 
other. This means that one variable can be linearly estimated from the other variables. 
The presence of multicollinearity often leads to the occurrence of inflated standard 
errors, thus making some predictor variables to be statistical insignificant. The variable 
inflation factor (VIF) was conducted on the explanatory variables used in the model to 
detect the presence of multicollinearity. A VIF of less than 10 indicates the absence of 
multicollinearity among the explanatory variables of the estimated model. According 
to the results presented in Appendix Table  6, the mean VIF is 1.42, thus showing the 
absence of serious multicollinearity problem.

Test for heteroscedasticity

The Breusch–Pagan test was conducted to check for heteroscedasticity using the com-
mand stat hettest: the results show a p value of 0.4923, thus indicating the absence of 
heteroscedasticity. A p value of more than 0.1 indicates that the test is insignificant, thus 
implying that the errors are homoscedastic which means that they are randomly dis-
persed throughout the range of the independent variable.

Breusch–Pagan/Cook–Weisberg test for heteroscedasticity.

Chi2 (1) = 0.99.

Prob > Chi2 = 0.4923.

Table 3 Proportion of producer choosing market outlet choice

Outlet choice Consumers Collectors Retailers Wholesalers

Frequency % Frequency % Frequency % Frequency %

Yes 149 38 154 39.4 161 41 97 25

No 242 62 237 60.6 230 59 294 75



Page 12 of 21Legesse et al. Journal of Innovation and Entrepreneurship           (2024) 13:22 

Determinants of mango market outlet choice

The multivariate probit model was used to estimate several correlated binary outcomes 
jointly. In this study, the decisions of mango producers choosing wholesalers, retailers, 
consumers and collectors outlets are correlated. Since the decisions are binary, the mul-
tivariate probit model was found to be appropriate for jointly predicting these four outlet 
choices on an individual-specific basis and the parameter estimates are simulated maxi-
mum likelihood (SML) estimators. Thus, an econometric approach was employed to test 
the effects of the explanatory variables on the selection of a particular market outlet.

The Wald test  (Chi2 (48) = 124.70, Prob >  Chi2 = 0.0000) is strongly significant at the 
1% level, indicating that the model’s subset of coefficients is jointly significant and the 
explanatory power of the factors included in the model is satisfactory. Thus, the MPV 
model fits the data reasonably well. The simulated maximum likelihood test (LR  Chi2 
(6) = 19.3793, Prob >  Chi2 = 0.0000) of the null hypothesis of independence between 
market outlet decisions (ρ21 = ρ31 = ρ41 = ρ32 = ρ42 = ρ43 = 0) is significant at the 1% 
level. As a result, the null hypothesis that all (rho) values are jointly equal to 0 is rejected, 
indicating the model’s goodness of fit and supporting the use of the MVP model over 
the individual probit model. This demonstrates that separate estimation of market outlet 
choices is biased, and that household decisions to choose the four market outlets are 
interdependent.

Individual rho (ρij) values represent the degree of correlation between each depend-
ent variable pair. The model resulted in a negative and statistically significant correla-
tion between the choice of retailers and consumer (ρ31), retailers and collectors (ρ32), 
wholesalers and retailers (ρ43) at 1, 5 and 1% significance level, respectively. The model 
result indicated that positive and statistically significant correlation between the choice 
of collectors and consumers (ρ21), wholesalers and consumers (ρ42).

Table 4 Multivariate probit estimations for determinants of market outlet choices of mango 
producers

*** ** and * are statistically significant at 1% 5% and 10% significance level, respectively

Variables Consumer Collector Retailer Wholesaler

Predicted probability 0.393 0.4288 0.4024 0.2643

Joint probability of success 0.00042

Joint probability of failure 0.232154

Estimated correlation of market outlets

ρ21 0.3893***

ρ31 − 0.4939***

ρ41 0.0013

ρ32 − 0.1659**

ρ42 0.1145*

ρ43 − 0.5790***

Multivariate probit (MSL, # draws = 5)

Number of observation = 391

Log likelihood = − 886.164

Wald  Chi2 (48) = 124.70 Prob >  Chi2 = 0000***

Likelihood ratio test rho21 = rho31 = rho41 = rho32 = rho42 = rho43 = 0:  Chi2 
(6) = 19.3793
Prob >  Chi2 = 0.000***
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The marginal success probability of each market outlet is also shown by the simulated 
maximum likelihood estimation. The likelihood of selecting a collector outlet (42.88%) 
is relatively high when compared to the likelihood of selecting a retailer (40.24%), con-
sumer (39.3%), and wholesalers (26.3%). In terms of the joint probabilities of success and 
failure of market outlets, choice decisions indicate that those households are less likely 
to choose all four market outlets at the same time. The likelihood of mango producers 
jointly selecting the four market outlets was 0.0042%, which is nearly zero when com-
pared to their failure to do so (23.7%). Tis indicates that the likelihood of selecting the 
joint market outlet is extremely low. This finding implies that the optimal mix of market 
channels will be determined by different factors for each market outlet (Table 4).

Sex of the household head

Sex of producer had positive and significant effects on collector, outlet choice at 10%, 
significant level, but it had a positive and significant effect on retailer and whole-
saler outlet choice at a 1% significant level. Being a male-headed household increases 
the probability of choosing retailer and wholesaler market outlet by 94.24 and 24.7, 
respectively, when compared with female-headed households, all other factors held 
constant. This is due to the farm household head being female; they might have many 
duties in their family because they may not select appropriate channels to sell their 
product. Therefore, female household head simply sold their surplus product to a col-
lector in the local area. And they decrease to sell for the retailer and wholesale mar-
ket outlet, which was higher compared with the male household head. Hawlet et al. 
(2019), Mohammed et  al. (2019), and Tewoderos et  al. (2020) confirmed that male 
farmers have more marketable resources and are thus more likely than female-headed 
households to deliver products to retailer and wholesaler outlets. Female households 
are also less likely to sell vegetables to retailer and wholesaler outlets (Mukiama et al. 
2014).

Age of the household head

Age of household head was found to have a negative and significant effect in choos-
ing consumer mango market outlet at 10% significance level. This implies that as the 
age of household increases by a year, the probability of farmers to sell their product to 
the consumer market outlet decreases by 4.9%, ceteris paribus. This might be due to 
the fact that older peoples in Ethiopia are relatively illiterate as compared to younger 
peoples. Due to this, the older people do not know how much price can be received 
for selling a product from consumer market outlet that is relatively higher than selling 
a product to other market outlets. The reason for the price that can be received from 
selling a product to a consumer is higher than other market outlet is that producers 
can sell their produce to consumer market outlet without any interference. This result 
also in line with Temesgen et al. (2017), Tewoderos et al. (2020) who found that own-
ing age of the household head influenced the consumers’ market outlet negatively.
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Educational status of household head

The education level of household heads had a positive effect on the likelihood 
of choosing retailers and wholesalers at 5% and 1%) significance level. One year 
increases in household head’s education, increase the probability of choosing retailer 
and wholesaler market outlet by 28% and 4.91%, respectively, all other factors held 
constant. Farmers’ ability to analyze relevant market information and choose the best 
market outlet that is expected to give them a better price for their produce improves 
as they get more education. Educated farmers improve their ability to make decisions 
about market outlet selection based on marketing margin and marketing cost. This 
study is consistent with Abebe et  al. (2018), Hawlet et  al. (2019), Taye et  al. (2018), 
and Tewoderos et al. (2020) and they found that educational status of the household 
heads affects tomato, sorghum, wheat and onion market channel choices.

The land sizes that can be allocated for mango production

The land sizes allocated for mango production were found to have a positive and signifi-
cant relation with the likelihood of choosing, consumer, retailer and wholesaler market 
outlet at 1%, 1% 5% and 1% significance level, ceteris paribus, respectively, while a nega-
tive and significant relation with the likelihood of choosing collector outlet. The result 
of this study revealed that, as the land size allotted for mango production increases by 
1 hectare, the probability of farmers to sell their produce to the consumer, retailer and 
wholesaler market outlet increase by 7.17%, 29.98% and 56%, respectively. This indicates 
that those households who allotted large size of land for mango production would pro-
duce more output a farmers would more likely to sell their produce to consumer, col-
lector retailer and wholesaler market outlet. Abate et al. (2017), Degaga and Alamerie, 
(2020) and Tolan and Ketema (2014) found that farm size is negatively affected by the 
choice of collector outlet because farmers with a larger total landholding produce more 
and prefer to sell to retailers, consumers and wholesalers.

Quantity of mango produced

Quantity of mango produced by mango producers was found to have a positive and sig-
nificant relationship with the likelihood of choosing consumer, collector and retailer 
market outlet at 5%, 5% and 1% significance level, respectively. This result indicated 
that the quantity of mango produced by a farmer increases by a quintal, the likelihood 
of choosing consumer, collector and retailer market outlet increases by 82.41%, 98.71 
and 2.13%, ceteris paribus, respectively. This implies that for a household who produce 
more mango products, farm households are more likely to choose consumer, collec-
tor and retailer market outlets. This result is in line with Abebe et al. (2018) who found 
that when the quantity of wheat produced increases, the probability of farm households 
choosing trader market outlets also increases.
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Market information

At 5% significance level, access to market information is positively associated with the 
likelihood of selling to retailers’ and wholesaler’ outlets. The model result revealed that 
for those farmers who accessed market information, the likelihood of choosing whole-
saler and retailer market outlet increased by 18.34% and 36.78%, ceteris paribus, respec-
tively, as compared to those farmers who not accessed market information.

The findings are similar to those of Endris et al. (2020) and Wosene et al. (2018), who 
discovered that regular contact with access to market information was significantly and 
positively associated with the use of wholesaler and retailer market outlet.

Access to credit

Access to credit has a positive and highly significant effect on households’ choice of 
consumer market outlet at a 10% significance level. Access to credit would enhance 
the financial capacity of the farm households to purchase the necessary materials and 
increases output. The possible reason might be that farmers require finance to buy nec-
essary inputs for mango production, to produce on a large scale, and hence sale to all 
channels from his/her large produces. This result is consistent with Efa and Tura (2018), 
who found that obtained credit has a positive and significant effect in consumer market 
outlet. The result also in line with Melese et al. (2018) who found that access to credit 
has a positive and significant effect on choosing consumer market outlet for marketing 
onion.

Livestock holdings

The model result showed that total livestock ownership of the household was positively 
associated with collector market outlet and wholesaler outlet at 5% and 10% significant 
level, respectively. The positive relationships indicated that farmers having large total 
livestock are able to purchase more input for mango production intern produce more 
quintals of mango and supplied large quantity of mango to the collector and wholesaler 
market outlet. In other cases, farmers with more livestock assets have better animal 
manure for input production which helps to increase productivity and production, and 
finally, farmers would supply more mango to the collector and wholesale market out-
let. Similar results were reported by Dessie et al. (2018) and Kumar et al., (2018), who 
indicated that farm size positively affected the choice of collector and wholesaler market 
outlet, respectively.

Distance to the nearest market

The result showed that the variable negatively and significantly related with consumer, 
retailer and wholesaler market outlet at 5%, 1% and 5% significant level while a positive 
and significant relation with the likelihood of choosing collector market outlet at 1% sig-
nificance level. The finding showed that households whose residences are far from the 
nearest market are less likely to sell to consumer market outlet and more likely to sell 
to local collector market outlet. Selling pepper to the consumer, retailer and wholesaler 



Page 16 of 21Legesse et al. Journal of Innovation and Entrepreneurship           (2024) 13:22 

requires labor and transportation facility and exposes producer for additional market-
ing cost. As a result, the mango producers prefer the nearby market outlet to sell their 
produce at the farm gate so as to decrease the transaction cost. This result is in line with 
Abera (2016), Arinloye et al. (2015), Hawlet et al. (2019) and Tarekegn et al. (2017), who 
found that market distance has a positive relation with collectors and tomato producers 
sell their produce at the farm gate to collector than wholesaler (Table 5).

Conclusion and policy implications
The objective of this study was to analyze the determinants of market outlet choice by 
smallholder mango producers in the Aleta Chuko district, Sidama Regional State of 
Ethiopia. Mango producers in the study area sell their product in four market outlets 
in order to maximize their profit. These market outlets included consumers, retailers, 
wholesalers, and collectors. Accordingly, one of the most commonly used market out-
lets by producers is the retailers’ outlet, which was chosen by ~ 41% of respondents. 
While ~ 39% of respondents sold to collectors. 25% of sample households sold to the 
wholesalers. Furthermore, 38% of respondents chose consumers as a mango market-
ing outlet. Since, the decisions of mango producers’ choosing wholesalers, retailers, 
consumers and collectors outlets are correlated, the multivariate probit model was 

Table 5 Multivariate probit estimation for determinants of mango producer outlet choice

*** ** and * are statistically significant at 1% 5% and 10% significance level, respectively

Market outlet choice

Variables Consumer Collector Retailer Wholesaler

Coef. Std. Err. Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.

Sex 0.1047 0.3220 − 0.5953* 0.3206 0.9424*** 0.2981 0.2702*** 0.3756

Age − 0.049*** 0.0041 − 0.0061 0.0043 − 0.0022 0.0040 0.0080 0.0044

Family size 0.0001 0.0403 0.0098 0.0438 0.0478 0.0396 0.0303 0.0439

Education 0.0089 0.0193 0.0090 0.0206 0.280** 0.0183 0.0491*** 0.0208

Off-farm partici-
pation

0.1462 0.0835 0.0517 0.0625 0.0047 0.0646 0.0540 0.0754

Land size allo-
cated for mango

0.0717*** 0.00432 − 0.7645*** 0.2034 0.2988** 0.1367 0.5600*** 0.1806

Extension 
contact

0.006 0.0209 0.0365 0.0249 0.0060 0.0203 0.0308 0.0245

Mango pro-
duced in quintal

0.8241** 0.068 0.9871** 0.081 0.0213*** 0.0067 0.0042 0.0078

Market informa-
tion

0.9276 0.1575 0.1228 0.1679 0.1834** 0.1554 0.3678** 0.1788

Credit use 0.2575* 0.1414 0.1562 0.1519 0.0720 0.1363 0.1905 0.1515

Livestock hold-
ings (TLU)

0.0032 0.0395 0.191** 0.0421 0.06245 0.0385 0.0770* 0.0425

Distance to the 
nearest market

− 0.0060** 0.0134 0.519*** 0.0155 − 0.5496*** 0.0131 − 0.3195** 0.0155

_cons 1.0446 0.5553 0.3167 0.5798 − 0.3584 0.5296 0.3626 0.5946
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found to be appropriate for jointly predicting these four outlet choices on an indi-
vidual-specific basis and the parameter estimates are simulated maximum likelihood 
estimators. Accordingly, the result of the multivariate probit model showed that the 
likelihood of choosing consumers market outlet was affected by age of the household 
head, land size allocated for mango production, mango produced, credit use and dis-
tance to the nearest market. The probability of choosing collector market outlet was 
affected by age of household head, land size allocated for mango production, mango 
produced livestock holdings and distance to the nearest market. Likewise, the prob-
ability of choosing retailer market outlet affected by sex of the household head, edu-
cational status of household head, land size allocated for mango production, mango 
produced, market information and livestock holdings and distance to the nearest 
market. Moreover, the probability of choosing wholesaler outlet affected by sex of the 
household head, educational status of household head, land size allocated for mango 
production, market information and livestock holdings and distance to the nearest 
market.

Based on the findings of this study, some relevant policy implications can be drawn 
that can assist to design appropriate intervention mechanisms to improve market 
outlets choice of mango fruit farmers in the study area. Based on the finding it is sug-
gested that government should intervene to provide market information, expand and 
follow-up extension services, credit access and building marketing infrastructure in 
the study area to improve the effective marketing of mango producers in all outlets. 
Furthermore, to promote the flow of mango product from producers to the ultimate 
consumers through different outlets, the producer’s knowledge and skill on market-
ing and production should be improved through training, mass media and redesign, 
strengthening and developing implementation strategies on extension education. In 
addition, the implementation of innovative mango production systems and the con-
struction of rural-to-urban infrastructure are important for achieving agricultural 
transformation.

Limitations and future scope
This study focused on generating useful information on factors affecting farmers’ 
mango market outlet choice in Aleta chuko district, Sidama Region, Ethiopia, by using 
formal and informal survey. The issue of market outlet choice by mango farmers will be 
better understood in the country if the research was studied through time, and cover 
additional districts under the investigation. Therefore, the primary limitation of this 
study was its limitation in a single district. Finally, the researchers suggest that the fur-
ther study on mango value chain analysis should be undertaken in the Sidama region by 
considering other mango producing districts in the region in addition to Aleta chuko 
district.
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Appendix
See Table 6.  
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