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analysis of production and
post-harvest processes in
Northwest Ethiopia

Yebirzaf Yeshiwas*, Melkamu Alemayehu and Enyew Adgo

College of Agriculture and Environmental Sciences, Bahir Dar University, Bahir Dar, Ethiopia

Introduction: Onion is a significant vegetable crop in Ethiopia, serving as a
source of income for smallholder farmers. However, various challenges in the
production and post-harvest handling processes impede a consistent supply
and marketing of the crop. This study focused on a comprehensive analysis of
the onion supply chain, ranging from production to post-harvest handling, to
address the existing production and marketing processes. The research initiative
was undertaken to map the onion supply chain from farmers to consumers,
intending to establish an improved marketing system in northwest Ethiopia.

Methods: The study area covered three onion-producing districts of the
Amhara Region. Data collection involved interviews, observations, and market
assessments using a structured questionnaire. Sampling followed a multistage
technique. The analysis included descriptive statistics and food system analysis
to map the supply chain and estimate marketing margins.

Results and Discussion: Post-harvest loss in onion production presents a major
obstacle in the farming sector, impacting its growth. The study identified six
alternative channels for onion marketing where different actors are involved
throughout the supply chain. Key stakeholders include farmers, local collectors,
brokers, transporters, wholesalers, retailers, and consumers. Packaging and
sorting activities are implemented at different supply chain stages to minimize
post-harvest losses. Farm-level activities, including curing, sorting, grading,
and ventilating, are crucial for reducing losses. The perishable nature of onion
bulbs and the existing production and handling challenges exacerbate post-
harvest losses. Efforts to address this challenge demand a comprehensive
approach, integrating interventions across the value chain, from improved
cultivars and storage infrastructure to enhanced market access strategies.
Hence, stakeholders and governmental organizations are urged to promote
onion value-addition technologies, including the establishment of processing
industries. Such endeavors promote collaborative efforts across the onion
supply chain, ensuring sustainable benefits for producers and traders.

KEYWORDS

onion supply chain, Mapping, Market channel, Smallholder farmers, Production
challenges, Market prices, post-harvest handling, post-harvest losses
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1 Introduction

Ethiopia’s diversified agro-climatic conditions are suitable for
producing a variety of vegetable crops produced through commercial
as well as small-scale farms both as a source of income as well as food
(Dawit et al., 2004; Lemma et al., 2006). Onion (Allium cepa) is
considered one of the second most important vegetable crops in
Ethiopia, produced on a small scale and large scale for home
consumption and exporting (Lemma and Shimelis, 2003).

Among vegetable crops, onion takes an economically important
place. The area covered under onion is increasing from time to time,
mainly due to its high profitability per unit area (Lemma and
Shimelis, 2003).

In Ethiopian agriculture, onions play a pivotal role as a lucrative
cash crop (Adugna, 2021), cultivated across various regions for both
local consumption and export. Beyond meeting domestic demands,
onions significantly contribute to the national economy, with products
like bulbs and cut flowers being exported globally (Lemma and
Shimelis, 2003). The market report from ETFRUIT (2005) reveals an
annual onion sales estimate of 2.0 million Birr, underscoring Ethiopia’s
substantial potential for economic gains from onion cultivation.

Onion stands as a pivotal cash crop for farmers in northwestern
Ethiopia, driving economic prosperity (Getu and Ibrahim, 2018). The
dynamism of marketing, shaped by year-round consumer demand,
influences the diversification pace (CSA, 2016/2017). To elevate
production and productivity across supply chains, a conducive
environment is essential for efficient marketing distribution, as
emphasized by the (MOA, 2020).

The supply chain paradigm is vital for advancing sustainable
onion production, providing valuable insights for policymakers,
practitioners, donors, and academics (Masamha et al., 2018). Onions,
prone to post-harvest losses due to elevated moisture content,
encounter challenges throughout the production cycle. Quantitative
losses, attributed to factors like mechanical damage, diseases, pests,
bruising, and shriveling, alongside qualitative losses impacting
acceptability and edibility, hinder seamless market supply (Kitinoja
and Kader, 2002).

Ethiopia’s seasonal onion production (October to March) affects
shelf life, posing challenges for year-round market demand (Pessu
etal, 2011). The onion supply chain, crucial for market planning and
distribution (Carvalho et al., 2012), requires effective strategies to
ensure consistent and sustainable supply. Comprehensive approaches
are needed to address post-harvest challenges and enhance onion
production and utilization.

Evidences revealed that substantial constraints in Ethiopia’s onion
production and marketing industry, including as access to quality
inputs, agronomic practices, extension services, disease management,
and market dynamics (AgroBIG, 2016; Abebe, 2018). Despite onions
being a vital source of income, issues such as inadequate storage,
improper handling and transportation networks, pricing inefficiencies,
and market coordination gaps continue to impede sector expansion.
Addressing these multifaceted challenges is crucial to improving
productivity, livelihoods, and overall economic resilience in Ethiopia’s
onion supply chain. This study, which focuses on the production and
post-harvest processes in Northwest Ethiopia, attempts to identify
areas for improvement and offer interventions to increase the
efficiency and resilience of the onion supply chain. By examining
production methods, and market dynamics, the study hopes to
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provide actionable insights for strengthening the onion supply chain
and promoting sustainable farming practices in the region. We expect
that this analysis can give valuable insights for decision makers,
scholars, and industry stakeholders who want to strengthen the onion
supply chain and boost regional economic development.

This paper examines into the onion production and post-harvest
processes in Northwest Ethiopia to find areas for improvement and offer
strategic interventions that can improve the supply chains overall
efficiency and sustainability. It underscores the significance of onion
supply chain analysis as a pivotal strategy for addressing existing
challenges throughout the chain. Previous research in the study area
primarily focused on onion production and marketing, lacking
comprehensive insights into the overall mapping of onion supply chain
actors. Despite the strategic importance of onion production for income
generation, there is a scarcity of evidence on market nature, value addition
at each segment, and the roles of various actors. To bridge this gap, our
study aims to thoroughly investigate the onion supply chain, mapping
actors, understanding their roles, and exploring linkages.

This research strives to answer key questions: Who are the actors
in the onion supply chain, what roles do they play, what are the
constraints in onion production and marketing, and what factors drive
onion production, marketing, and post-harvest losses? As the first of
its kind in Northwest Ethiopia, this study comprehensively analyzes
the onion supply chain, providing valuable insights from production
to post-harvest handling.

Managerial benefit of this study: the study strives to provide
useful insights to transform resource management and sustainability
in onion supply chains. It can enhance resource usage, reduce waste,
and promote circular resource management paradigms by conducting
thorough analysis. This helps to improve both environmental
stewardship and economic viability by deliberately examining post-
harvest systems, identifying sources of waste and implementing
effective recovery plans. With a thorough understanding of the onion
supply chain can streamline operations, increase efficiency, and
reduce environmental impact through proactive planning and
collaborative efforts. Likewise, this study promotes the use of
sustainable methods such as organic farming and energy-efficient
processing, hence accelerating environmental consciousness across
the food chain. Moreover, these comprehensive studies can provide
decision makers with insights into their vulnerabilities to external
shocks, allowing them to strengthen resilience through diverse
strategies and climate-resilient practices. Collaboration among
stakeholders develops a culture of transparency and responsibility,
resulting in superior sustainability outcomes throughout the onion
supply chain. This multidimensional strategy not only promises real
benefits, but it also establishes firms as leaders in sustainable supply
chain management, with far-reaching consequences for industry
standards and environmental conservation efforts. Ultimately, the
findings seek to enhance the commercialization of onion production
and improve the income of onion producers in the region.

The article contains five sections. The first section provides
background information about the study; stating the problem, research
gaps, and research objectives (introduction). The second section deals
with the methodology, which includes study area description, methods of
data collection, and statistical methods for data analysis to achieve study
objectives. The fourth section explains the major findings of the study. The
fifth section outlines the major findings of the study and provides
suggestions and future research areas.
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2 Literature review
2.1 Food supply chain

As can be seen the summarized content of Table Al. Since the
1980s, the importance of supply chains has steadily increased as
companies in various industries realize the benefits of establishing
collaborative relationships both within and outside of their own
organizations (Gallo et al., 2019).

According to Van der Vorst et al. (2007) and FAO (2007), a supply
chain encompasses the end-to-end processes from production to
consumption, involving multiple organizations to fulfill customer
demands. It manages the flow of materials, information, funds, and
products, covering product development, marketing, operations, sales,
and customer service. Supply chain mapping visually represents its
structure to comprehend functionality and complexity. The food
supply chain scrutinizes production, storage, transportation, trading,
processing, and retailing, influenced by external factors like
transportation and regulatory bodies. Business services, providing
inputs and assistance, interact with the food supply system, shaping
its dynamics (Van Berkum et al, 2018). Understanding these
intricacies is essential for effective management and optimization of
supply chain processes.

Mila et al. (2022) assert that supply chain analysis systematically
elucidates the movement of goods and services from origin to
destination, facilitating effective production management for quality
control and enhanced year-round market access.

2.2 Supply chain actors and their roles

Stakeholders in supply chain management play a crucial role for
various reasons, including sharing information, collecting, packing,
distributing, selling, processing, buying, and consuming produce
(Minnens et al., 2019; Adamashvili et al., 2021). Their involvement is
integral for enhancing sustainability performance (Tsoulfas et al,
2019). Future studies aiming at impactful interventions should
prioritize understanding the stakeholders, their interactions, and
interrelations (WCDI, 2021). From onion producers to final
consumers, various chain actors, directly or indirectly, contribute to
the overall supply chain dynamics.

2.2.1 Supply chain actors and dynamics

= Input Suppliers: Provide agricultural inputs (seeds, compost,
fertilizer, pesticides) from various sources, including government,
individuals, and growers (Hailu et al., 2017; Getahun et al., 2018).

= Producers/Farmers: Undertake field operations, from preparation
to post-harvest. Major value chain contributors, managing
inputs, cultivation, and marketing (Abebe, 2018).

» Local Collectors: Middlemen/wholesalers facilitating onion
distribution for specific wholesalers and retailers (Getu and
[brahim, 2018).

= Brokers/Middlemen: Intermediaries between farmers and
wholesalers, providing market information (Daniels and
Fors, 2015).

= Wholesalers: Purchase and supply large volumes of locally
produced or imported onions to retailers and consumers
(Getahun et al., 2018).
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Retailers: Sell onions and other items in public markets, acting as
the final link between producers and consumers (Daniels and
Fors, 2015).

Consumers: Household, cafes, restaurants, and hotels purchasing

onions directly from producers, retailers, or wholesalers.

Chain Supporters: Entities providing diverse support, funds, and
research collaboration, including research institutes, universities,
governmental and non-governmental

credit unions,

organizations (SNV), infrastructure, and private companies.

Influencer Actors (Enabling Environment): Policies, regulatory
frameworks, financial sectors, trade and market development
offices, business support services, land administration, and
environmental protection offices shaping the overall onion
supply chain (WCDI, 2021).

Extension Services: Extension workers and research centers

providing technical advice and improved onion varieties
(WCDI, 2021).
Influencer Actors (Policies and Regulatory Frameworks): Policies

and regulations in financial sectors, trade, and market
development, impacting the onion supply chain (WCDI, 2021).

Previous Studies: Past research has primarily focused on onion
production and marketing, with limited emphasis on post-harvest and
comprehensive value chain analysis. Governance Impact Relations
between actors in the supply chain are influenced by governance
within each step (Daniels and Fors, 2015). Likewise, factors affecting
supply: previous studies identified factors such as price per kilogram,
household and land size, post-harvest value addition, and market
information affecting onion supply volume (Asale et al., 2016; Mossie
et al., 2020).

2.3 Constraints of onion production

Onion production in the Amhara Region, Ethiopia faces
challenges despite a labor-intensive approach, with over 50% of the
population capable of engaging in cultivation (BoFED, 2003).
Sustainable strategies encompass good management, cultural
practices, new variety development, and improved production input
access. However, obstacles like low soil fertility, inadequate post-
harvest technologies, improper agronomic practices, inappropriate
fertilizer use, pests, diseases, and costly production inputs contribute
to Ethiopia’s low and unstable onion yields (Lemma and Shimelis,
2003; Bekele et al., 2006; Kumilachew et al., 2014), preventing farmers
from maximizing the benefits of onion cultivation.

Mila et al. (2022) highlighted a lack of research and market
information, while Gebremedhin et al. (2009) observed that
insuflicient access to improved inputs and limited land holdings result
in inadequate production to meet household consumption needs.
Getu and Ibrahim (2018) noted the crucial role of fertilizers and
pesticides in boosting onion productivity in the Amhara region.
However, challenges such as high costs and improper access lead to
suboptimal fertilizer use by most farmers, impacting crop yield.

Haile et al. (2016) found that the primary constraint in onion
production in the Masha district is the lack of pesticides. Alemayehu et al.
(2015) noted fertilizer availability mainly for main-season crops,
insufficient for irrigated onion production. Diseases and insect pests are
significant challenges in Amhara Regions onion production. Agumas
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(2019) identified constraints in the Fogera district, highlighting
suboptimal fertilizer application rates due to untimely supply and
insufficient capital for purchasing the recommended amount.

While Ethiopian agricultural cooperatives historically focused on
input marketing, recent shifts include their involvement in imports
since 1970%. These cooperatives serve as crucial foundations,
supporting smallholder farmers with necessary inputs and mitigating
market risks (Woldu et al., 2013). Despite smallholders contributing
95% of Ethiopia’s agricultural output, they face challenges such as
restricted market access and low productivity (Gebremedhin et al.,
2009; Ahmed and Mesfin, 2017), underscoring the need for improved
support structures and market integration for enhanced agricultural
sustainability and productivity.

Ethiopian cooperatives initially played a crucial role in fertilizer
distribution, supplying 56% in 2010 (Matsumoto and Yamano, 2010). By
2008, cooperative unions dominated imports, reaching a 75% market
share in 2007/2008 (IFPRI, 2012). However, to achieve economies of scale,
the government centralized fertilizer imports through a single entity in
2008, annually selecting the importer, limiting cooperatives to distribution
(World Bank, 2011; Abebaw and Haile, 2013).

The entire chemical fertilizer, and pesticide demand in Ethiopia is
met only by importing. In addition, high cost, long lead time, little
involvement of farmers in demand estimation, and the mismatch
between quantity supplied and demanded are the major ones for
accessibility of fertilizers. Due to this, farmers do not access the
required amount of time. As illustrated in Figure 1 (From 1993 to
2022), farmer fertilizer consumption trend in kilograms per hectare
of arable land increases significantly. In 1993, 7.6 kg fertilizers were
enough for 1hectare. However, in 2022, 36.2kg of fertilizer was
required per hectare (World Bank, 2022). The increase in the amount
of fertilizer applied might be due to the decreasing rate of soil fertility.
Moreover, recently, the significant rise in the price of fertilizers and
pesticides has posed a great challenge for farmers.

10.3389/frsus.2024.1387907

2.4 Marketing channels

Marketing channels are routes through which agricultural
products move from producer to consumer. The length of the channel
varies from commodity to commodity, depending on the quantity to
be moved, the form of consumer demand, and the degree of regional
specialization in production (Kohls and Uhl, 1985; Adnan etal., 2014).
According to Kohls and Uhl (1985), the marketing channels start at
the farmgate and end at the consumer’s front door. Some of the
products are processed on their way to the end users while other
products reach them without undergoing any form of change.
According to Emana et al. (2017), a significant proportion of onion
harvest is meant for sale in various towns within Ethiopia, implying
that production of the crop is commercially driven and access to the
market is crucial to improve household income. In Ethiopia, there are
increasing numbers of onion marketing channels where farmers are
selling their products directly to consumers or through a middleman.

Getu and Ibrahim (2018) identified six types of onion marketing
channels in the Amhara region in Ethiopia. They were channel one is
the producer to consumer, channel two is the producer to retailer to
consumer, channel three is the producer to the collector to the
wholesaler to retailer to consumer, channel four is producer/broker to
collector/broker to wholesaler to retailer to consumer, channel five is
the producer to processor to retailer to consumer and channel six is
the producer to the collector to wholesaler to the exporter. They also
indicated that of the total onion produced, 10-15% of produce was
sold by farmers directly to consumers and that farmers that are able
to sell directly to the consumer are getting better profit margins.

Emana et al. (2017) identified around five marketing channels for
onion in the Bora and Dugda districts of Oromia Regional State, Ethiopia.
Farmers can sell the product to village collectors, wholesalers, retailers,
cooperatives. Consumer sales to wholesalers, however, are the main
market channel used, accounting for 95% of the onion sold by the
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producers. Village collectors and cooperatives buy very small proportions
(1-2%) of the produce. Some farmers, especially women, also sell small
quantities of onion on the open market to consumers. Six market channels
of onion were also identified by Hailu et al. (2017) in the Ejere district,
Oromia national regional state of Ethiopia. They are (1) Producer-
Consumer (2) Producer-Rural Collector-Wholesaler-Central Retailer—
Consumer (3) Producer-District Retailers-Consumer (4) Producer—
Wholesaler-Central Retailer-Consumer (5) Producer-Wholesaler—
Processor-Consumer and  (6)  Producer-Wholesaler-District
Retailer-Consumer.

2.5 Hypothetical framework

Elevated onion production costs, as discussed by Agumas (2019),
diminish the likelihood of farmers bringing more products to the
market. Our principal hypothesis posits that production costs,
encompassing agricultural inputs like fertilizers, pesticides, and fuel
costs, exert a negative influence on onion production.

Derege (2010) highlights the nuanced impact of fertilizer usage
on crop yields, emphasizing the potential for diminished yields or
crop failure with improper application. We posit that judicious use of
chemical fertilizers can positively influence onion production,
enhancing farmer efficiency. Additionally, our hypothesis suggests a
positive correlation between household size and onion production, as
family members contribute valuable labor to onion cultivation
activities (Abedullah et al., 2009).

Yeshiwas et al. (2023) contend that experienced farmers exhibit
enhanced management skills, likely contributing to improved production
processes. Consequently, we posit that as farming experience, their
proficiency in farming and yield enhancement may increase. Furthermore,
transportation methods, market access, and price information are
anticipated to exert positive or negative influences on onion production
decisions. Our hypothesis suggests that longer transportation routes may
adversely affect onion production, as an extended canal length is likely to
diminish returns to producers.

3 Methodology
3.1 Study area description

The purpose of this study was to analyze the supply chain and to
bring an improved marketing system of onions in Northwest Ethiopia.

The study encompassed three pivotal onion-producing districts in
northwest Amhara: Mecha, Fogera, and Bahir Dar Zuria. Fogera, part
of the Amhara Regional State, is located at 11°58" N latitude and
37°41" E longitude, with Woreta as its capital. Mecha, in the West
Gojjam Administrative Zone, lies 515km north of Addis Ababa, and
its capital, Merawi, connects the main road between Addis Ababa and
Bahir Dar. Bahir Dar Zuria is situated around Bahir Dar town, with a
mean altitude of 1800 m above sea level and an annual mean rainfall
of 750 mm, experiencing temperatures ranging from 10 to 38°C.

3.2 Sampling method

Primary data were gathered through personal interviews, direct
field and market observation, covering socio-demographics,
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constraints in farmers’ onion production, marketing, harvesting,
transportation, post-harvest handling, losses, and interactions with
respective actors.

This study employed a structured questionnaire for key informant
interviews, direct field observations, and market assessments,
following the methodology outlined by Elahi et al. (2022). The
questionnaire incorporated both open and close-ended questions,
with the latter being coded for ease of analysis. Open-ended questions
encouraged respondents to freely express their ideas. Prior to
interviews, respondents were informed about the study’s purpose,
granted the right to skip uncomfortable questions, and allowed to
replace them with alternative willing respondents (Elahi et al., 2021).
Secondary data were gathered through document analysis and
systematic literature reviews.

The interview questionnaire, initially prepared in English, was
translated into Ambharic, the national language, to overcome
language barriers. It covered household socio-demographics, onion
cultivation methods, raw material access, harvesting, post-harvest
handling, distribution methods, and market information access.
Utilizing a multistage sampling technique (Elahi et al., 2021, 2022;
Abbas et al., 2022), two kebeles known for significant onion
production were selected, with randomly chosen onion-producing
households. Bahir Dar City, Woreta City, and Merawi City were
specifically chosen for wholesalers, retailers, and consumer chains
due to their reputation for large-scale onion trade (Getu and
Ibrahim, 2018). This comprehensive methodology ensured
representative data collection across various stages of the onion
supply chain.

To determine the household sample size, Yamanes (1967)
sampling formula was used with his 7% accuracys; as.

N

— (1)
1+ N(0.07)

where 7 is the required sample size, N is the target population size
(total number of onion-producing households), and e is the precision
level (7%). A precision of 7% is required to minimize sample size.
Consequently, the representative sample proportional sample as
indicated Equation 1 interviewed. Thus, a total of 197 respondents
representing onion farmers, 15 wholesalers, 30 local collector, 50
retailers and 20 consumers were surveyed. Additionally, interviews
with key informants were conducted.

The initial value chain mapping involved discussions with actors
during the first survey, and the final map incorporated ideas from key
informant interviews and group discussions. Interlinkages among
various actors’ activities in the onion supply chain were observed.
Open-ended question data underwent narrative analysis and thematic
coding for a comprehensive understanding of supply chain dynamics.

3.3 Data analysis and supply chain mapping

Data analysis utilized SPSS 16.0 for statistical analysis and
Microsoft Excel for graph creation. Descriptive statistics, including
frequency, mean, and percentage, were employed. Formal interviews
and key informant discussions identified onion market channels. Food
system analysis (Van Berkum et al., 2018) mapped the actual supply
chain and its linkages.
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In addition to that the marketing margins and net margins of  deliveries. Market price challenges are universal among onion

main market actors were estimated using the following equations. producers. The majority of wholesalers (86.7%) use open FSR trucks,
while 13.3% use Isuzu open trucks (Table 1), with differences in load

= Gross marketing margin = Sales price — Purchase price (i). capacity. Retailers use hand carts (36.7%), wheelbarrows (30%),

= Net marketing margin = Gross margin — Marketing cost (ii). animal-powered carts (23.3%), and motor-driven carts (13.3%) for

= Producer share (%) =Farm price/Retail price x 100. onion transportation. These findings underscore the varied transport

strategies within the onion supply chain.
Efficient transportation services are essential for fruits and
vegetables to transport the products as quickly as possible or with little

4 Results and discussion damage (Rehman et al., 2007; Tesfaye, 2015). Yeshiwas and Tadele
(2021) found 55% of respondents in Debre Markos, Ethiopia, use
4.1 Production and ma rketlng of onions hand-drawn Gehry for transport. Abera et al. (2020) noted that 60.6%

of tomato producers in Shewa, Ethiopia, rely on animal packing carts,
The survey findings indicate an average onion yield of 16 tons/ha  while 39.4% use trucks for transportation to local markets.
in the study area, surpassing the Amhara National Regional State’s
reported yield of 11.67 tons/ha (2016/17). However, this falls short of
the global average of 19.7t/ha (Habtamu, 2017). Figure 2 depicts 4.3 Implementi ng value addition for all
onion production (2002-2022) in area per hectare and yield in Onion stakeholders (prod ucers,
kilograms per hectare. While the area under cultivation shows an wholesalers, retailers, and consu mers)
increasing trend since 2020, onion productivity is declining. Factors
limiting productivity include fluctuations in cultivation area and As illustrated in Supplementary Data Sheet 2, value addition,
inadequate storage facilities, leading to significant post-harvest losses.  such as packaging, was universally adopted in the onion supply
The surge in onion cultivation since 2020 suggests heightened  chain, except for some activities like curing, sorting, grading, and
production potential and robust consumer demand. ventilating, particularly at the producer level. The perishable nature
Despite a surplus of onions in the country for two to threemonths,  of onions leads to post-harvest losses due to deterioration, rotting,
prices during harvest season remained low at 1-3 Ethiopian Birr per ~ sprouting, and weight loss during transportation and storage.
kilogram due to storage and handling challenges. Conversely, during ~ Wholesalers exhibited suboptimal practices in sorting, grading, and
off-season scarcity, prices sharply rose, reaching 30-55 birr per  ventilating (Table 2). Implementing timely harvesting, curing,
kilogram, as highlighted by respondents. This study provides valuable  sorting, grading, packaging, and efficient transportation can
insights into the onion supply chain dynamics, emphasizing the need  enhance storage life and post-harvest quality, ensuring sustained
for improved storage infrastructure and handling practices to mitigate ~ benefits for onion producers and traders. Similar value-adding
losses and stabilize prices. activities have proven effective for tomatoes in Ethiopian districts
(Bure, Jabitehinan and North Mecha), boosting shelf life and
returns (Wosene and Gobie, 2022).
4.2 Mode of onion tra nsportation in the Therefore, stakeholders and concerned sectors through the
supply chain application of interventions such as creating awareness at different
levels (leaders, extension workers, and farmers), developing national
This study reveals diverse transportation methods employed by =~ post-harvest ~ management  policies/strategies,  enhancing
onion traders, ranging from open trucks at the farm level to various  infrastructure, and promoting agro-processing and value addition at
means when delivering to markets. Farmers predominantly use open  different scales can encourage all actors in the onion supply chain to
trucks for on-farm sales and carts with manpower for market  the sustainable benefit of onion producers and traders.
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FIGURE 2
Onion production trend (2002-2021). Source; CSA (2022).
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TABLE 1 Modes of transportation in the study area.

10.3389/frsus.2024.1387907

Questions Wholesalers (N = 15) Retailers (N = 30)
Freq. % Freq.

Transportation methods used Open FSR truck 13 86.7
Open ISUZU truck 2 13.3
Cart/animal-driven 7 23.3
Hand cart 8 30
Careta 11 36.7
Motor 4 13.3

Where, Freq, frequency; N, number of respondents.

TABLE 2 Value addition activities in onion production and handling
process.

Variable Producer = Wholesalers  Retailers
(N=197) (N =15) (N=30)

Timely Yes 74.5

weeding

Toppling Yes 50.3

Curing Yes 3.6

Sorting Yes 15 44 100

Grading Yes 30 2.5 69

Ventilating Yes 8.7 100 83.3

4.4 Onion market

Marketing of Onion were sketched based on the direction of flow
and volume of onion yield transacted. The present study identifies six
alternative channels for onion marketing. The estimated quantity of
onion supplied to the market by the sampled households in the year
2022 was about 253.6 quintals. From Figure 3, many market channels
can be outlined. However, six main marketing channels are identified
from the production point to the final consumer through
different intermediaries.

Channel I: Producers—consumers.

Channel II: Producer-local collector-wholesaler.

Channel III: Producer-wholesaler-consumer.

Channel IV: Producer-wholesaler-retailer.

Channel V: Producers—cooperative-wholesalers—transfer (Center
Market AA).

Channel VI: Producers-wholesalers—retailer-consumers.

The amount of onion transacted in these market channels was not
the same. The result indicates that the producers sold the majority of
their produce (66.15%) to wholesalers, followed by marketing
cooperatives (11.81%). The remaining produce was sold to local
collectors (9.85%), retailers (7.9%), and consumers (4.29%) (Figure 3).

4.4.1 Channel |: producers—consumers

The producers sell their onions directly to the consumer at the
nearest market and farmgate price. In this channel, the producers
directly sell to consumers on the market day in the study area and
onion producers are more benefited by getting better prices and
consumers have the chance to get a fresh onion. However, a small
volume of onion (4.29%) is transacted through this channel (Figure 3).
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The market size for shorter channels is small and cannot absorb
all onions produced due to the lack of modern market infrastructure.
Retailing is time-consuming for producers, especially for those who
have more produce. Hence, farmers can use holidays and market days
for retailing.

4.4.2 Channel ll: producer—local collector—
wholesaler

The producer sold their onions to the local collectors (9.85%) and
local collectors who sold their 100% onions to the wholesalers. The
producers sold 66.15% of onion to wholesalers and then wholesalers
sold 71.26% of onion and 20.7% to retailers and to consumers such as
households, cafes, restaurants, and which have the capacity to
purchase five kilograms and above of onions (Figure 3).

4.4.3 Channel lll: producer—wholesaler—
consumer

Producers sold their produce to wholesaler without the
involvement of brokers and wholesaler resale to consumer. It
represented 66.15% of total onion marketed during the survey period.
This channel is the most important channel in which the largest
volume of onion was transacted in the study area.

4.4.4 Channel IV: producer—wholesaler—retailer
The producer sold 66.15% of onions to the wholesaler, wholesalers
sold 71.26% of onions to the retailer.

4.4.5 Channel V: producers—cooperative—
wholesalers—transfer (center market AA)

The producer sold 11.81% of onions to the marketing cooperatives
and cooperatives, sold 75% of onions to wholesalers in different parts
of the country, and transfer to center market (Addis Ababa).

4.4.6 Channel VI: producers—wholesalers—
retailer—consumers

Producers were selling their produce to wholesalers, and
wholesalers were sold to retailers who sold the produce to the
consumer. It is the longest chain in terms of market participants
(Figure 3). As the number of actors between producers and consumers
increases, the profit margin of the producer will decrease.

4.4.6.1 Profit margin
The findings showed that the highest profit margin is obtained by
producers and collectors followed by retailers and wholesalers. The
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FIGURE 3

Onion supply chain and volume share of flows. Source: Own sketch from 2022 survey results.

maximum operational cost is incurred by wholesalers followed by
collectors. The distribution of profit margins in the onion supply chain
reveals that producers receive the highest share at 38.38%, followed by
collectors at 25.79%, and retailers at 18.11%. Additionally, a notable
portion of the margin, 17.72%, is allocated to wholesalers in the chain.
This breakdown underscores the significant contribution of producers
to the profitability of the supply chain, highlighting their pivotal role
in the onion market (Table 3).

4.5 Mapping onion production and
post-harvest loss along supply chains

A supply chain, as delineated by Felea and Albastroiu (2013) and
Chopra and Meindl (2010), is a complex network of organizations,
activities, and resources facilitating the movement of products from
suppliers to customers. The current maps significance lies in designing
a research framework, identifying barriers across the supply chain. A
meticulous two-stage process was employed to develop the final value
chain map for onion production. This approach is pivotal for
comprehensively addressing challenges and optimizing the onion
supply chain from farmers to consumers.

The main chain actors were found to be farmers, local collectors,
brokers, transporters, wholesalers, retailers, and consumers. The way
the chain actors of onion commodities are related is illustrated in
Figure 4, which indicates the different actors and activities performed
by chain actors and the activities interlinked by them. The supply
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chain map of onion includes input suppliers, onion producers,
packaging, handling, transportation, distribution by traders (retailers,
wholesalers, local collectors), and consumption. It also indicates
inputs for onion production from suppliers to onion producers. The
product is a flow from producer to consumer through different supply
chain actors. Along the supply chain, each chain actors add value to
the product. In addition, there is also a flow of information from chain
actors on the price.

In the study area, there are union supply chain supporters such as
the financial sector (credit unions), input suppliers (private sector
unions, local markets, seed companies), and service providers (BoA,
NGOs, extension office). The survey results indicated that there are
challenges to alleviating the low income of onion producers. Among
the challenges, lack of harvesting and post-harvest handling
technologies, lack of market power for small-scale onion producers,
lack of value addition and diversification, and shortage of inputs were
identified as key challenges.

4.6 Actors and their role in the onion
supply chain

Input suppliers—there were different input suppliers involved
directly or indirectly in the onion supply chain in the study area. Input
suppliers in the study area provide chemical fertilizers (Urea and
NPS/B), onion seeds, herbicides, pesticides, and fuel. As illustrated in
Table 2, in the study area, the major sources of fertilizers (93.9%) are
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TABLE 3 Margin analysis for main market actors (N = 292) of the value chain (Birr per quintal).

Market actors (N =292)

10.3389/frsus.2024.1387907

Producers Collector Wholesalers Retailers
N=197 N =30 N=15 N =50

Purchase/Production Cost
(A) 340 1,400 2,150 2,700
(Birr/Qt)
Sell Price (B)

1,400 2,150 2,700 3,200
birr/Qt
Gross Margin

1,060 750 550 500
C=(B-A)
Marketing Cost (D)

85 95 100 40

birr/Qt
Net Margin

975 655 450 460
(Net Profit Margin) (C-D)
Share of MMP (%) 38.38% 25.79% 17.72% 18.11%

Qt= Quintal, 1 Birr=0.02 USD, as of January 2021/22. MMP (Marketing Margin percentage). Onion marketing margin for different channels (Birr/qt); in small unit analysis Sell price: at
producer level 14 birr/kg, at collector level 21.50 birr/kg, at wholesalers’ level 27 birr/kg and at retailers’ level 32 birr/kg.
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FIGURE 4
Onion supply chain map.

Consumers 2
Householders

Outcome

Low income of
onion producers

local markets and cooperatives together. However, 6.1% of respondents
indicated that cooperatives alone are the source of their fertilizers such
as Urea and NPS/B. All respondents (100%) purchased herbicides and
pesticides from the local market. The result of the present findings
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identified the existence of problems related to timely and adequately
input supply including the high price of fertilizers and fuel and the
quality of pesticides and insecticides (sometimes farmers had the
possibility to purchase expired pesticides and insecticides).
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Producers/farmers—Small-scale farmers are the major actors who
perform farm input preparation on their farms or procurement of
inputs from other sources, undertake post-harvest handling activities,
and marketing of their onions. The major value chain functions
performed by farmers are land preparation, raising seedlings,
transplanting, irrigating, fertilizer application, weeding, cultivation,
disease management (Powdery mildew), insect management (onion
thrips), harvesting, implementing post-harvest handling activities,
and marketing. Major value-addition activities performed by onion
production are illustrated in Table 2.

Local collectors—in the study area, local collectors are a type of
middleman/wholesaler who plays a major role in the distribution of
onions for certain wholesalers and retailers. They are aware of the area
with surplus onion production area, purchase from the farmers on the
farm, and resell with wholesalers, retailers, and consumers.

Brokers/middlemen-are between farmers and wholesalers; they
provide market information and price between farmers and
wholesalers. They identify potential producers and facilitate onion
bulb transactions and link the producers to wholesalers. They
collected sample bulbs from the farm and gave them to wholesalers to
evaluate the quality of the bulbs and to convince purchasing. In
addition, they set selling prices between wholesalers and retailers for
onions as far as possible. They provide quick and readily information
regarding onion marketing systems. As farmers explained that
sometimes they go beyond facilitation, they tend to control the selling
power of producers and fix selling prices.

Wholesalers-are individuals that purchase onions produced by
local collectors and farmers in large volumes and supply them to
retailers and consumers. They are equipped with storage space for
produce, better financial capacity, and communication access to
traders. Almost all wholesalers have an unstandardized house in the
market, either self-owned or rental basis. They store the product,
usually for a maximum of 7 days. Value-addition activities performed
by wholesalers are packaging, transporting, ventilating, and storing.
Major wholesalers are located in Merawi town, Bahir Dar city, Wereta
town, Kudmi rural town, Andassa, and Sabatamit town. Therefore,
66.15% of onion produced from producers alone was handled by
wholesalers (Figure 4).

Retailers-They are supply chain actors who sell onions in small
quantities. The value-addition activities performed by retailers are
buying onions, transporting, sorting, grading, displaying, and selling
to consumers.

Marketing cooperatives—they are legal organizations established
to collect onion bulbs from member farmers and supply them to
wholesalers, hotels, and transport in Addis Ababa. They have criteria
to purchase onions. Attractive color, marketable size, and sorted
onions are ranked first to purchase. The value addition practices
applied by them are spread on the bed and packaging and storage. In
this regard, 11.81% of onion bulbs are handled by marketing
cooperatives of farmers (Figure 4).

Consumers-they are chain actors who purchase onions directly
from producers, retailers, and wholesalers, but most of the consumers
buy from retailers. The rural and urban households, cafes, restaurants,
and hotels were identified as onion consumers in the study area. They
are those purchasing the products for consumption and final users of
these commodities. Consumers purchase. Consumers directly
purchasing onion from producers was 4.29% of the total transacted
(Figure 4).
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Chain supporters: Involved directly or indirectly in the onion
supply chain. They provide different services including financial
services, technology dissemination, infrastructure, and market
information. In the study area, there are many institutional supporters
available in the study area. Among them, the district agricultural office
(to provide extension services, facilitate input, access, and technical
support), research centers (improving production technologies of
onions), and NGOs (supplying onion seeds and providing training)
support onion production (Figure 4).

Chain influencers (Enabling environment): In the study area, the
chain influencers are regulatory frameworks and policymakers,
revenue authority, trade and industry office, land administration,
environmental protection office, and irrigation development office to
intervene in onion marketing (Figure 4).

5 Conclusions and recommendations

This study investigates the onion supply chain from farmers to
consumers. The significance of the current map in designing a
research framework lies in identifying key points that may impede
proper information flow within the entire supply chain. A supply
chain encompasses organizations, people, activities, information, and
resources facilitating the movement of products or services from
suppliers to customers. it involves all parties directly or indirectly
fulfilling customer requests.

Likewise, packaging and sorting activities were applied along the
supply chain to reduce post-harvest losses. Thus, all actors in the
supply chain packaging as a value addition were applied. At the
producer level, mandatory activities such as curing, sorting, grading,
and ventilating were applied by average respondents. In addition,
sorting, grading, and ventilating practices were not well applied by
wholesalers, retailers, and producers at the required level.

Study shows varied onion transportation methods, from open
trucks at farms to diverse means for market deliveries. Price challenges
persist. Moreover, market channels were sketched based on the
direction of flow and volume of onion yield transacted. The present
study identifies six alternative channels for onion marketing. Onion
transactions vary across market channels. Producers predominantly
sell to wholesalers (66.15%), followed by marketing cooperatives
(11.81%), with the remainder distributed among local collectors,
retailers, and consumers.

Cultivated area increased post-2020, yet onion productivity
declines due to fluctuating cultivation and inadequate storage,
leading to significant post-harvest losses. Horticultural crop
production, particularly onions, demands substantial labor. Effective
strategies, such as sound management, cultural practices, new
variety development, and accessible production inputs, are crucial
for enhancing onion productivity. Despite high potential, local
farmers face challenges including soil fertility issues, insufficient
post-harvest technologies, suboptimal agronomic practices,
improper fertilizer application, and pest pressures, contributing to
low and inconsistent yields. Targeted interventions are essential for
improving onion production, emphasizing the necessity for region-
specific solutions.

Based on the findings, considering the perishability nature of the crop
and the existing problems aggravate onion loss after harvest it is
recommended to prioritize interventions that enhance onion value
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addition, including establishing processing industries to mitigate post-
harvest losses. Stakeholders and governmental organizations should
support onion producers and traders with continuous capacity building,
improved extension services, infrastructure enhancement, and better
input access for sustainable benefits. Meaningful policy interventions,
informed by the identified supply chain dynamics, should be developed
and implemented. Additionally, incorporating spatial and temporal data
in future studies can provide a more comprehensive understanding for
informed decision-making in onion production and handling.
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Appendix A

TABLE Al Authors contribution.

Contribution

10.3389/frsus.2024.1387907

Description

Supply chain dynamics, stakeholder roles,
and constraints in onion production and

marketing.

Insights from
Gallo et al. (2019), FAO (2007), Van der Vorst
et al. (2007), and Mila et al. (2022)

The study synthesizes and builds upon existing literature, integrate insights
from, and other scholars to provide a comprehensive understanding of supply

chain management in agriculture.

Stakeholder analysis

Based on insights from
Minnens et al. (2019), Adamashvili et al.
(2021), and WCDI (2021).

Conducted an in-depth examination of supply chain actors and their roles
Identified and analyzed contributions of various stakeholders, including input
suppliers, producers, collectors, wholesalers, retailers, consumers, and support

entities, elucidating complex interactions within the onion supply chain.

Constraints Identification

Sources including

BoFED (2003), Lemma and Shimelis (2003),
Bekele et al. (2006), Kumilachew et al. (2014),
Gebremedhin et al. (2009), Alemayehu et al.
(2015), and Agumas (2019)

Identified key constraints affecting onion production in Ethiopia.
Analysis covers challenges related to soil fertility, post-harvest technologies,

agronomic practices, fertilizer and pesticide access, and market integration.

Marketing channels analysis

Sources from

Kohls and Uhl (1985), Emana et al. (2017),
Getu and Ibrahim (2018), and Hailu et al.,
2017

Investigated into marketing channels of onions based on insights and other
researchers.

Explored diverse routes through which onions move from producers to
consumers, highlighting prevalence of direct sales, wholesaler-driven
channels, and role of cooperatives.

By examining marketing landscape, provided valuable insights into market

access and distribution strategies.

Source: own analysis based on literatures.
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