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Abstract

Commercializing smallholder farmers in the fruit production is an indispensable path to boost the household income and
economic growth in Ethiopia. Apple is the main source of income in Sinan district. However, the district faces various production
and marketing problems of apple. Therefore, the study was designed to analysis market chain of apple specifically to identify
the determinants of apple supply to the market and to assess of market structure, conduct and performance of apple in Sinan
district, East Gojjam zone, Ethiopia. The study used data from primary and secondary sources. A random sampling procedure
was used to draw a sample of 121 apple producers. Multiple linear regression model and marketing margin were used to analysis
the collected data. The market concentration ratio (37.8%) of the four largest firms was shown that the market structure were
weak oligopolistic nature in the study area. The market margin shows that retailers were taken the highest market margin from
the available actors. The output of OLS model shows that man equivalent, land size, market distance, access to market
information, experience and frequency of extension contact were the key variables influencing the amount of apple provided to
the market. The authors suggest that the government and concerned bodies should develop market information delivery system,
aware farmers to use land efficiently and wisely, build better roads in apple growing areas and allow access for transport vehicles
to cut down transportation expense and product damage during the route to market.
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1. Introduction

In moving from subsistence farming towards market-ori-
ented production system, the role of well-functioning market
and marketing system is substantial. Well-functioning mar-
kets benefit both the producers and consumers by reducing
market channels, market margins and the transaction costs in-
volved, there by potentially lowering prices to consumers and
simultaneously raising prices to producers, so improving the

market & marketing system is necessary. The continuous im-
provements of the agricultural output market system need
competition, establishment of standardization and grading,
improvement of the information system, high cooperatives in-
volvement, improve the private investor’s participation and
increase government involvement during market failure in the
marketing system [26].
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Agriculture plays an important role for economic growth,
poverty reduction and ensure food security. In the global it
contributes 4% of GDP and 27% of employment opportunity
in 2021 [20] accordingly, in our country Ethiopia, agriculture
is the backbone of the economy. It contributes 32.5% of GDP,
80% of export value and 72.7% of job opportunities [33].

Even if the agricultural sector plays a great role, it has been
hindered by a range of constrains which include land degrada-
tion, low technological inputs, weak institutions, and lack of
appropriate and effective agricultural policies and strategies.
And it is typically characterized by subsistence smallholder
farming system [4]. The sector primarily produce raw, unpro-
cessed agricultural products with little or none of the value
additions that could have increased employment and incomes,
so the contribution has not been as significant as might have
been expected.

At the international level, the marketing of fresh fruit is
more and more affected by global market, the change of the
consumption pattern of consumer, and the complexity agricul-
tural supply [6]. According to International Trade Center 2018,
Apple is produced around the world and it ranks third among
the traded fresh fruit globally. In terms of economic signifi-
cance it comes fourth place next to citrus, grapes and bananas.
Globally, the production is exceed 701 million tons annually
[38, 39]. It is composed of vitamins, calcium, phosphorus, po-
tassium, and organic acids and contributes excellent health
benefits by reducing the occurrence of various disease such as
cancer [19, 43].

According to Zhichao Wu and Chen Pan [48], China is the
leading apple producer country in the world in terms of apple
production, area coverage and yield of apple and the country
produce more than 30% of the global total apple produced.
Apple can be eaten raw or used as an important ingredient in
many desserts. It is also recommended consuming apple daily
due to excellent health benefits. Crucially apple production
significantly contributes to rising the living standards, increas-
ing income and generating employment opportunities [39].

The cultivation of apples is increasing in various regions of
the country, leading to rising demand for apple in both the lo-
cal and central markets in Ethiopia [18]. Currently, there is
increased interest and consideration in highland fruits (tem-
perate fruits) in most highlands of Ethiopia as commodities
that can provide opportunities for livelihoods and develop-
ment like apple [42]. Despite having the appropriate agro ecol-
ogy and irrigation resources Ethiopia imported high amount
of apple fruit aboard. In 2016, 1,328 tons of apple fruit which
worth 1,776,000 US dollar were imported. Furthermore, the
import volume is increases by 27% annually [41]. On the par-
adox, the domestic price of apples is lower than that of im-
ported ones. This could deter domestic growers of apples.

Bezabih and Hadera [12] stated that the cultivation of horti-
cultural crop including fruit and vegetable are influenced by
seasonal variation and price of the product related to production
surplus. During the production time the prices of the product go
down, where as in the off-season price are high. The situation is
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get worse by unbalance of demand and supply, rapid perisha-
bility characteristics of the products and lack of appropriate
storage facilities. Their perishability and bulkiness nature fruits
requires appropriate storage, transportation, packaging and han-
dling mechanisms starting from harvesting up to end user since.
To keep the quality of fruit it also needs the cooperation and
collaboration of all actors along the fruit [32].

Marketing of fruit crops has complex due to its perishability,
seasonality and bulkiness nature. This leads to high and fluc-
tuating consumer prices and unfair share of the retailer’s price
to producers and other marketing actors. Apple is one of the
fruits that has perishable by nature and high demandable fruit
in the region as well as in the country. However, the demand
and the supply of apple fruit to the market is unbalanced since,
at the peak season the fruit is surplus while in the off season
there is deficit. The marketing of apple is a complex phenom-
enon and the pattern of the market is different from other ag-
ricultural product [44].

Sinan district is potential in apple production in East Goj-
jam zone relatively from another district in the zone. In the
district, apple are the most important food and revenue source.
Due to the fruit testiness, lack of packaging material, perisha-
bility nature and ineffective marketing strategy, households
are forced to consume the fruit rather than sell it. Despite the
fact that apple have the capacity to be produced and a cash
source in Sinan woreda, growers have not supplied the market
with the anticipated quantity of apple. Seasonal variation af-
fect the district's market surplus of apples, with an excess
suply during harvest.

Many scholars, including Wudineh et al [45], Tamirat et.
[41]., Gebrerufael ef al [21]. and Lemlem, [31]. were studying
apples in Ethiopia. However, no one has seen the factors in-
fluencing the supply and the market structure, conduct and
performance of apple marketing in the study area. Thus the
study was focus on identifying determinants of smallholders’
apple supplier and to assess structure-conduct-performance of
apple market to fill the existing research and information gaps
in the study area.

2. Literature Review

Basic Concept and Definition

Market: Different authors define marketing in different
ways. According to Barakade et a/ [9]. a market is a point, or
a place or sphere within which price-making force operates
and in which exchanges of title tend to be accompanied by the
actual movement of the goods affected. According to Kohl &
Uhl [28]. market is an arena for organizing and facilitating
business activities and for answering the basic economic ques-
tions: what to produce, how much to produce, how to produce,
and how to distribute.

Marketing is the most vital driving force of economic de-
velopment and contains a guiding and simulating impact on
production and delivery of agricultural commodity. The agri-
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cultural marketing system helps to improve income and live-
lihood of agrarian societies [22].

Marketing channels: Are a path in which agricultural prod-
ucts move from farmer to users of the product. The channels
of agricultural products vary from one commodity to other
commodity, depending on the quantity to be moved, the form
of consumer demand and degree of regional specialization in
production, in which some commodity may require short
channel while others may require long channel [24].

Market chain: Describes various links that connect all the
players/actors and activities involved in the movement of ag-
ricultural goods from production to consumption. Market
chain analysis is an analysis of marketing problems in the mar-
ket systems which tackle chain actors. Market chain analysis
includes both the production and marketing aspect that is mar-
keting is depends on production and there is strong chain or
linkage between the two. The farmers get farm inputs from the
market to perform production activities and inversely the mar-
ket gets final agricultural products from the farmers [2]. Mar-
ket chain defines the flow of commodities from producers to
consumers that brings into place economic agents who per-
form complementary functions with the aim of satisfying both
producers and consumers [27].

Benyam & Abatneh, [10] used multiple linear regression
models to identify the determinants of quantity supplied of ba-
nana to the market. The result of the model showed that edu-
cation level of the household head, market information, dis-
tance to the market, and extension service are variable that
significantly influence the marketable supply of banana by
household.

Market chain analysis: 1dentifies and describes all points in
the chain (producers, traders, transporters, processors, con-
sumers), prices in and out at each point, functions performed
at each point/ who does what?, market demand/ rising, con-
stant, declining, approximate total demand in the channel,
market constraints and opportunities for the products [8].

Marketed surplus: Refers to the actually marketed quanti-
ties of the produce without consideration of repurchase quan-
tity. Marketed surplus is that quantity of the produce which
the producer farmer actually sells in the market without the
consideration of his requirements for family consumption,
farm needs, feeds, payment in kind and others. Marketed sur-
plus will be higher when the farmer retains less of the produce
than his requirements for home and farm needs. This would
be true especially for small and marginal farmers. nature of
crops, size of output, consumption habit and size of family,
size of holdings, level of debt and economic status of producer;
price level of the produce commodities and availability of
storage facilities are factors that determine the size of mar-
keted surplus [36]. Marketed surplus is a practical ex-post
concept and refers to part of the marketable surplus which is
marketed by the producer [3].

Market structure conduct performance (s-c-p)

According to Lee, [30]. SCP paradigm consists of three el-
ements such as, market structure which is the variables that
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are used to describe market structure include seller concentra-
tion, degree of product differentiation and barriers of entry;
Conduct refers to a firm's behavior which is the variables used
to capture firm behavior include pricing strategies, collusion,
advertising, research and development and capacity invest-
ment and also Some have interpreted conduct as whether firms
collude or compete; and Performance refers to outcome or
equilibrium assessed in terms of allocated efficiency which is
the variables mostly used to measure performance are profita-
bility and price cost margin.

Empirical Review

Factors affecting quantity supply to the market by farmers.

Different scholars identify the determinants of quantity sup-
ply of agricultural commodity by the farmer.

Berhanu, [11] applied Tobit (censored) regression model to
identify the determinates of avocado quantity sold to the mar-
ket. The result of the model shows that access to market infor-
mation affect the intensity avocado market /quantity sold/ pos-
itively and significantly. While distance to the market affect
intensity of avocado to the market negatively and significantly.
by using multiple linear regression (MLR) model Yaregal [46]
indicated that use of improved seed, distance to the nearest
market, frequency of extension contacts, size of land allocated
for potato production and yield were significantly determined
the quantity of potato supplied to market. However, from
those mentioned significant variables, only distance to the
nearest market was significantly and negatively affected the
market supply of potato.

Aemro, [7] also identified that education level of the house-
hold, access to market, access to market information and price
of onion determine quantity of onion supplied to market and
the quantity supply of tomato were education level of the
household head, experience on tomato production and price of
tomato by applying multiple linear regression model. Out of
this variable access to market affect negatively and positively
the quantity supply of onion to the market while the rest vari-
able affects positively and significantly.

Ayelech, [8] run OLS regression to analyze factors affect-
ing the market supply of fruits. The result of the model shows
that market supply is affected by education level of household
heads, quantity of fruit produced, fruit production experience,
extension contact, lagged price and distance to market are the
factors affect quantity supplied to the market positively and
significantly.

Alemnew, [5] Also revealed that agricultural experience,
access to credit, yield, land size, current year and lagged prices
are the significant variable that influences the quantity supply
of pepper to the market.

Similarly, Adugnaw, [2] Run OLS model to identify deter-
minants of market supply of teff. the result of the model
showed that family size (active labor force), number of oxen
owned, land allocated for teff, frequency of extension contacts,
lagged price, quantity of fertilizer used and access to market
information were positively and significantly influenced
amount of teff supplied to the market.


https://www.sciencepg.com/journal/iecon

Innovation Economics

https://www.sciencepg.com/journal/iecon

By using Heckman Model Derib et al., [15] identified that
education level, active labor, farming experience, quantity of
avocado produced and market information variables were the
significant factors that affect quantity supply of avocado. Ac-
cording to them all of the variable influences positively except
the level of education to the quantity supplied of avocado to
the market. They explained that the reason for the negative
influence of educational level on the quantity supplied of av-
ocado to the market were, The more the family is headed by
an educated person the more the family will be aware of the
nutritional value of avocado and the tendency to supply to the
market likely to decrease.

Fayera &Benyam [17] showed that age of household head,
distance from known nearest market center, sex of the house-
hold head, adult equivalent, and portion area allocated for po-
tato production, quantity of potato produced, access to market
information and access to extension services by using OLS es-
timation. From this variable age of the household head and
distance to market affect negatively and significantly.

Benyam & Abatneh, [36] used multiple linear regression

3. Materials and Methods

Description of the Study Area

Legend

B Telezam
D weleke
- Gedamawit

Washa mikael

l:] Senan Woreda

models to identify the determinants of quantity supplied of ba-
nana to the market. The result of the model showed that edu-
cation level of the household head, market information, dis-
tance to the market, and extension service are variable that
significantly influence the marketable supply of banana by
household.

Similarily, by using OLS Selamawit et al., [37] showed
that sex of household, land allocated for mango, distance to
nearest market, farm experience, extension service, price in-
formation, and family labor were significantly determined
marketed supply of mango. from this variable. From this var-
iable sex of household and family labor were negative in-
flunce while the remianing variable were positive influence on
the quantity supplied of avocado to the market.

Yimer, [47] employed OLS regression analysis to identify
factors affecting fruit supply in the market. He found that ed-
ucation level of household head, market information, access
to extension services, quantity of fruit produced were factors
that significantly affect the quantity of fruit supplied to the
market positively while distance to market affects the supply
negatively.

Legend

:| East Gojjam
D Ambhara Region
| Ethiopia

Figure 1. map of the study area.

Sinan is one of the 21 woreda in the East Gojjam zone of
the Amhara National Regional State. The district is bounded
to the North by Bebugn, to the South by Guzamn, to the West
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by Machackel and East by Debay tilat gin. Which is far from
27 km from Debre Markos, the East Gojjam Zone capital; 292
km from Bahir Dar, the Amhara Region capital; and 325km
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from Addis Ababa Ethiopia's capital city. The woreda's town
is Erebugebeya. The district has 17 rural kebele and two town
kebeles.

Data types, Source and Methods of Data Collection

Primary and secondary data source were used to gather both
quantitative and qualitative data. Questionnaire and structured
interview methods of data collection were employed to collect
primary source of data from apple growers and traders. On the
other hand to support the primary source of data secondary
source of data from published and unpublished documents
were executed for this study.

Procedures for Sampling and Calculating Sample Size

Multistage sampling procedures were applied in this inves-
tigation. Based on its potential for production, the Sinan
woreda was chosen from the East Gojam zone in the first stage

purposively. In the second step four apple producing kebeles
were chosen at random from among the district's 19 kebeles.
Lastly using Yamane’s (1967) sample size determination for-
mula, 121 sample households were randomly selected based
on probability proportional to size. As a result the sample size
was determined using the following formula:

n=N/1+N (¢)2
6918/1+6918 (0.09) =121

Where, n = sample size

N =population size (total number of apple producer farmers
in the production year of 2019/2020)

e = level of precision or margin of error desired in the study

Table 1. sample size of apple producer from selected kebeles.

Sample kebele Number of apple producer HHH
Gedamawit 516

WashaMikael 220

Telezam 396

Wolekie 472

Total 1604

Source (own computation from WAO, 2023)

On the base of apple flow sample trader was taken from
Erebugebeya and Debre Markos town since the two towns are
the main site of apple marketing. Based on the information
obtained from zone trade and industry number of apple whole-
salers in Erebugebeya is 4 and 3 in Debre Markos town re-
spectively. As a result, census survey was used from the two
town that is the whole 7 wholesalers was used for the study.
However, due to lack of absence of recorded list of population
of retailer and collector and the opportunistic behavior of the
retailer, purposive sampling was used to select sample retail-
ers from the two town that is 10 retailer from Erebugebeya and
8 from Debre Markos town purposively, while 3 collectors
was selected from Erebugebeya by using snow ball sampling
techniques.

Methods of Data Analysis

Descriptive statistics like frequency, percentage, mean and
standard deviation was used to examine and describe demo-
graphic, socio-economic and institutional characteristics of
sample respondents.

Market performance

Market Performance refers to the economic results that flow
from the industry as each firm pursues its particular line of
conduct. Marketing efficiency is essentially for the degree of
market performance. The two approaches to measure market-
ing performance are: marketing margin and marketing costs

Sample household Proportion in%
39 32

17 14

30 25

35 29

121 100

[46]. Marketing margin is one of the commonly used measures
of the performance of a marketing system. It is defined as the
difference between the price the consumers pay and the price
the producers receive [40]. Market margins are often used to
work out the efficiency of marketing system and traders. Mar-
ket margins are price spread comprises of two elements (1)
explicit costs paid for the performance of various marketing
functions and (2) profit of the market intermediaries. To
determine the market performance gross marketing margin
was used since to calculate the net marketing margin it was
difficult to obtain the implict cost.

PC-PP
— %

TGMM = 100

PC-TGMM

GMMP = *100

Where, TGMM —total gross marketing margin

Pc -consumer price

pp- producer price

GMMP- gross marketing margin of producer: which is the
proportion of price paid by concumer that belong to producer.

A Multiple linear regression model was used to determine
the variable influencing the market supply of apple. Since all
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farmers in the study area offered their apple fruits to the mar-
ket, multiple linear regression model were used for the study
in order to identify the factors that affect the quantity of apple
that farmers supply to the market. This was done due to the
model's applicability and simplicity to study objective. The
multiple linear regression models were specified as:

Yi=p0 + B1X1+ B2X2+ B3X3+ p4X4+ pkXk+ Ui

Where, Yi is the amount of apples provided to the market

B0 is the intercept constant

Bk is an estimated vector of explanatory variables' coeffi-
cient

Xk is an explanatory variable vector

Ui is disturbance term

Assumption of the model

The parameter estimates of the OLS model are not Best Lin-
ear Unbiased Estimator (BLUE) when the assumptions of the
Classical Linear Regression model (CLR) are broken. There-
fore, it is crucial to use the problem detecting methods to de-
termine whether the variables influencing the supply of apples
to the market exhibit multicollinearity, heteroscedasticity and
omitted variables.

Test for Multicollinarity: Gujarati, [25] defines multicollin-
earity as a situation in which there is a high degree of correla-
tion between the explanatory variables. Therefore to deter-

mine whether the multicollinarity problem existed, the Vari-
ance Inflation Factor (VIF) was employed.

Variance inflation factor: detect existence of multicolline-
arity problems

VIF(Xi) = 1/(1 -%))

Where, Rj?= the determination coefficient when the varia-
ble Xj is regressed on the other explanatory variables.

VIF (Xi) = Variance Inflation factor of the i variable

According to Gujarati (2003) a variable is considered
strongly collinear if its VIF value is a variable exceeds 10,
which will occur if Rj2 greater than 0.90.

Test of heteroscedasticity: several test statistics are availa-
ble to identify heteroscedasticity. Park, Breusch-Pagan, God-
frey, White’s testes and Koenker-Bassett test of heteroscedas-
ticity are a few of them. Nonetheless, Gujarati, [25] assert that
there is no set criteria for choosing the most appropriate het-
eroscedasticity test. Thus in order to identify heteroscedastic-
ity issue the Breusch-Pagan test was employed due to its sim-
plicity.

The goodness of fit of the model: how well the model fit the
data was determined using coefficient of determination (R?)
and adjusted R square (R?adj). R? was used for the model fit-
ness and adjusted R square to determine the percentage the
dependent variable variation that can be attributed to the ex-
planatory variable or independent.

Table 2. the variable utilized in multiple linear regression model.

Variable Notation Type of variable = Measurement Expected effect
Quantity supplied to the market QS Continuous Quintal
Independent variable
Land alloted for apple LAND Continuous Hectare +ve
Distance to the nearest market DSTMKT Continuous Walking hours -ve
Access to market information ACCMKT Dummy lif yes, 0 no +ve
Sex of the household head SEX Dummy 1 if male, 0 otherwise +ve
Family size FAMSZ Continuous Man equivalent +ve
Age of the household head AGHH Continuous Year -ve/+ve
Off/non-farm income OFFIN Dummy lif yes, 0 no +ve
Livestock holding TLU Continuous tropical livestock unit +ve
Frequency of extension contact FEXC Continuous Number +ve
Distance from training center DSFTC Continuous Walking minutes -ve

0 if not read and write, 1 if read and
Level of education of the household EDU Categorical write, 2 if attend primary school, 3 if at- .

head

Source: own design 2023
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tend secondary school, 4 attends prepar-
atory and above
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4. Results and Discussion

Demographic Characteristics of Apple Producers

Table 2 below indicated that out of 120 samples respondent
87.5% of sample household heads were male and the remain-
ing 12.5% were female household heads. This implies that
most of the sample apple farmers were found to be male
headed. In terms of marital status 93.3% apple producer sam-
ple household head were married, 5% windowed and the rest
1.7% were divorced in the study area. This implies that most
apple producer household heads were married in the district.
Regarding to the educational level of sample producer house-
hold head 42.5%, 38.3%, 12.5%, and 6.7 were can not write
and read, write and read, primary school and were secondary

school respectively. Educational level of the sample respond-
ent is believed to be important to determine the readiness of
the household head to accept new technologies and idea.
Hence more educated household head has expected to use
good agricultural practice and increase their productivity of
apple. The average age of the respondent in the study area was
48.91 years with the minimum year of 26 and maximum 75
years. And the age deviation of the respondent was 9.933
years. This implied that most respondents were in the age of
productive stage. In the study area, the average experience of
the household head was 7.3 years with the minimum 4 years
and the maximum of 12 years of production. This indicated
that the household heads were not that much more experi-
enced in apple production because the maximum experience
is 12 years.

Table 3. Demographic characteristics of sample producer household heads.

Variable

Male
Sex of household head Female
Total
Single
Married
Marital status Divorced
Windowed
Total
Do not write and read
Write and read
Educational level Primary school

Secondary school

Total

Yes
Non/off farm income No

Total
Variable N Minimum
Age 120 26
family size 120 1.3
Experience 120 4

Source own survey result 2023

Socio-demographic Characteristics of Sample Apple Trade
The demographic characteristics of sample traders were de-

Frequency Percent
105 87.5
15 12.5
120 100
0 0

12 933
6 5

2 1.7
120 100
51 42.5
46 383
15 12.5
8 6.7
120 100
20 16.3
100 83.3
120 100
Maximum Mean Std. Deviation
75 48.91 9.933
8 3.92 1.605
12 7.3 1.858

scribed in terms of sex, educational level, marital status, reli-
gion, age, family size and apple trading experience. The sur-
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vey result of the study shown that, 60.7% apple trader was fe-
male while the remaining 39.3 traders were male. Out of the
total female traders, 57.1 and 72.2 were wholesalers and re-
tailers respectively. This implied that female participation in
wholesale and retail market apple trade were higher than male
traders of apple. Regarding to education, out of 28 sample
traders, 10.7% cannot read and write, 14.3% can read and
write and attend primary education, 25% were attend second-
ary school and the rest 35.7% of sample apple trader were at-
tend preparatory and above education level. This indicate that

almost 60% sample traders were attended secondary and
above school. About marital status, the result of the study re-
vealed that 46.4% were single 35. 7% were married, 7.2 di-
vorced and 10.7 were window. From the total apple trader in
the study area, 92.9% sample trader was Christian follower
and the remaining 7.1 were Muslim follower. The average size
of family size was 3 with standard deviation of 1.66. With re-
spect to apple trade experience, traders have less experience
in apple trading which is one year up to 5-year experience with
on average 3-year experience.

Table 4. Socio-demographic characteristics of sample apple trade.

Collector Wholesaler Retailer Total
Variable
N % N % N % N %
Female - 4 57.1 13 72.2 17 60.7
Sex
Male 3 100 3 429 5 27.8 11 39.3
Can’t read and write - - - 3 16.7 3 10.7
Read and write - 1 14.3 3 16.7 4 14.3
Educa- i ary school 1 333 2 28.6 1 5.6 4 143
tional
status Secondary school - - - - 7 38.9 7 25
Preparatory and 2 667 4 57.1 4 222 10 35.7
above
Single 3 100 4 57.1 6 333 13 46.5
Married - - 3 429 7 38.9 10 357
Marital .
status Divorced - - 2 11.1 2 7.1
Window - - 3 16.7 3 10.7
Christian 3 100 7 100 16 88.9 26 92.9
Religion  Muslim - - 2 11.1 2 7.1
Mean Std Mean Std Mean Std Mean Std
Age 30.3 49 37.1 9.1 34.6 8.8 34.8 8.5
Family size 1.7 1.2 4 1.9 2.9 1.5 3 1.7
Apple trade experience 2.7 0.57 3.8 1.1 2.9 1.1 3 1.1

Source: own survey result, 2023

Analysis of Apple Market Structure, Conduct and Perfor-
mance

Structure, conduct and performance approach were used to
evaluate the degree of competition, behavior of the marketing
actors and performance of apple markets in the study area.

Analysis of Market Structure of Apple

Market structure is the organizational characteristics of the
market which influence the competition and pricing, trader be-
haviors and the performance of the market. For this study, ap-
ple market structure was evaluated in terms of concentration
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ratio, market transparency and barrier to entry.

Degree of market concentration

Market concentration measured by the number and size of
firms existing in the market. The extent of concentration rep-
resents the dominance of an individual firm or a group of firms
over the buying and selling of the produce. Overall, the higher
the level of market concentration, and the less competitive the
market is.

The first four traders with the largest volume of apple han-
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dled were used for the calculation of market concentration ra-
tio of apple traders to analyse the types of market structure. It
was computed by taking the total quantity of apple purchased

in the survey year.

As shown on the appendix part Table 8, the concentration
ratio of the four largest sample apple traders was 37.8%. This
indicated that the top four traders handled between 33% and

50% of the apple market. Hence, according to Kohls and Uhl
[29] rule of thumb, the market structure of apple was a weak
oligopoly which implies that in the study area apple market
deviate the competitive nature of market structure. Hence,
there is market imperfection of apple marketing in the study
area since few traders dominate and control the market.

Table 5. Market concentration of apple traders.

No of trader % of trader = Quantity purchased within  Total purchase in quan- % purchase share %cumulative
X) (X728) a year in quantal (Y) tal (Z=X*Y) (Si=Z/5602) > Si share
1 3.6 600.00 600.00 10.7 10.7
1 3.6 540.00 540.00 9.6 20.3
1 3.6 500.00 500.00 8.9 292
1 3.6 480.00 480.00 8.6 37.8
1 3.6 450.00 450.00 8 45.8
1 3.6 420.00 420.00 7.5 53.3
1 3.6 400.00 400.00 7.1 60.4
1 3.6 180.00 180.00 32 63.6
1 3.6 160.00 160.00 2.7 66.3
1 3.6 150.00 150.00 2.7 69

1 3.6 140.00 140.00 2.5 71.5
1 3.6 130.00 130.00 23 73.8
1 3.6 122.00 122.00 22 76

1 3.6 114.00 114.00 2 78

1 3.6 112.00 112.00 2 80

1 3.6 110.00 110.00 2 82

1 3.6 106.00 106.00 1.9 83.9
1 3.6 104.00 104.00 1.9 85.8
1 3.6 100.00 100.00 1.8 87.6
1 3.6 97.00 97.00 1.7 89.3
1 3.6 86.00 86.00 1.5 90.8
1 3.6 84.00 84.00 1.5 923
1 3.6 80.00 80.00 1.4 93.7
1 3.6 78.00 78.00 1.4 95.1
1 3.6 75.00 75.00 1.3 96.4
1 3.6 70.00 70.00 1.2 97.6
1 3.6 64.00 64.00 1.1 98.7
1 3.6 50.00 50.00 0.9 99.6
28 100.0 5602 5602 100 100

Source: own survey result 2023
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Market transparency (market information flow): Is the
availability of relevant market information to apple market
participant. According to the focus group discussion and key
informant interview; due to lack of reliable market infor-
mation, lack of linkage among apple market participant, lack
of accessibility of transportation and advertisement, apple
market are non-transparent in the study area. This is agreed
with the finding of Yaregal, [46] who found that access to
timely market information on price of a product and demand
of consumers plays a crucial role to increase their revenue and
to reduce financial loss of both producers and traders.

According to the survey result, out of 120 farmers sample
respondent 59.2% was have no market information to sold ap-
ple while the rest 40.8% have market information. And 46.5%,
22.5% and 31% of sample respondent were obtained market
information from traders, personal observation and other
farmers, respectively. Compared to farmers all traders have
market information before purchasing of apple. This suggests
that there is no well-established system of dissemination of
market information in the study because there are no agents
and other media that circulate market information regularly
for apple market participant. Hence, the market structure was
not transparent in the study area.

Barrier to entry to apple market

Barrier of entry is the other mechanism to identify market
structure. When apple traders were entering or exit easily the
market is competitive, while entry and exit is difficult the mar-
ket structure is imperfect. Table 6 shown that apple trades
were limited by the following factors:

Lack of capital: according to the survey result 53.6% sam-
ple traders had a barrier of capital to run apple trading. From

the total trader collectors, wholesalers and retailers 66%, 57.2%

and 59% of face problem of capital respectively. Hence, to
handle reasonable quantity of apple, traders need sufficient

amount of money that assists their business to operate
smoothly and continuously. Relatively apple required higher
money to run apple trading than other crops in the study area.
As a result, traders are restricted to enter apple trading.

Competition of unlicensed trader: based on the finding of
the survey apple traders hindered by competition of unlicensed
trader. In the study area 100% of wholesalers and 27.7% retail-
ers have license while the remaining 72.3 retailer and all col-
lectors are not licensed. Table 6 shown that 14.3% of whole-
saler and 16.6% of retailers were faced a barrier of the entry
of apple, due to competition of unlicensed apple trader partic-
ularly at the peak of production season. Even if fruit and veg-
etable trade license is easy task, traders were not volunteering
to take the license due to lack of strong restriction and the sea-
sonality nature of apple. As a result, the licensed trader was
not interested to trade apple and the new comer also fear this
case.

Lack of continuous supply: According to the survey result,
continuous supply throughout the year was the key factors that
limit the entry of traders in apple marketing. About 71.4%,
33.3% and 16.6% of wholesalers, retailers and collectors re-
ported that lack of continues supply throughout the year was
hinder the entry of apple trading activity respectively.

Experience: Trade experience refers to the number of years
that traders practiced in trading activity since experience plays
vital role in decision making activity and know how about re-
ducing business risk. However, the traders’ survey result
showed that, traders had an average experience of 3 years in
apple trading with minimum 1 year and maximum 5-years of
experience in apple trading in the study area. This implied that
there was a barrier to entry in apple trading with respect to
years of experience because apple traders had not well expe-
rienced and there was no wider gap of experience among trad-
ers in apple trading.

Table 6. Barriers of entry to apple marketing.

Entry barrier Collector Wholesaler Retailer Total

N % N % N % N %
Lack of capital 2 66.7 4 57.2 9 50 15 53.6
computation of un li- i i | 143 3 16.6 4 143
censed trader
lack of continuous supply 1 333 5 71.4 3 16.6 9 32.1

Source: own survey result 2023

Conduct of Apple Marketing

Market conduct refers to the exchange practice and pricing
behavior of the marketing firms that make up the industry to
examine the influence of the existing market structure on the
market conduct and the bargaining power of marketing actors
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in the marketing system [13].

Market conduct deals the behavior of market chain actor
with respect to various aspects of trading strategies such as
buying and selling strategy, mode of payment and other char-
acteristics of farmer households and traders in apple market.
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Producer pricing strategy: With regard to selling strategy
of producer, the survey output revealed that 29.2% of sample
farmer household heads reported that selling price was set by
buyers. And 25% respondents reported that selling price was
set through negotiation. The remaining 23.3% and 22.5% of
sample producer reported that the selling price of apple was
set by market and themselves, respectively. All of the sample
farmer household heads confirmed that price was the deter-
mining factor which influences them for whom to sell apple
among the buyer. Thus, the result show that producer have less
bargaining power to decide the price of apple in the market.
According to the sample respondent the selling system was
based on cash payment or hand to hand cash payment as soon
as they sold.

Purchasing and selling strategy sample traders

The survey result revealed that the majority 75% of sample
trader was set the decision of apple price by themselves. The
rest 7.1%, 7.1%, and 10.7% sample trader respondents were
reported that the selling price of apple was made by buyer,
negotiation, and market respectively.

With respect to purchasing price of traders, the result of the
study indicated that 64.3% of the sample traders was set the
buying price by themselves. And 21.4%, 10.7%and 3.6% of

sample traders were set the purchase price by negotiation,
seller and market, respectively. Thus, market conduct in the
study area was deviate the competitive market because pro-
ducers had no bargaining power for price decision while trad-
ers have power to set buying and selling price of apple which
mean producers were price taker where as traders were price
maker in the study area.

Market Performance

Market performance of apple was estimated based on level
of market margins and accompanying marketing costs.

Marketing cost

Table 7 show different types of marketing cost related to
the transaction of apple by collectors, wholesalers and retail-
ers in the study area. The result revealed that the highest cost
was incurred by wholesalers which is 164.5 birr per quintal of
apple followed by retailer who incurred 60.5 birr per quintal
of apple. This because of wholesalers incur cost for storage,
packaging and labor cost for packaging of the product. Ac-
cording to Table 7 packaging was the highest cost for whole-
salers and retailers which account 55 and 23 birr per quintal
respectively. Collectors spent highest cost for transportation
and wastage loss.

Table 7. purchasing and selling strategy of apple traders.

Cost item in birr Collector
Packaging material cost 13

Labor cost for packaging -

Loading and unloading cost 10
Transport cost 17
Storage cost

Telephone cost 1

License and tax -
Wastage loss 15

Total cost 56

Source: Source: own survey result 2023

Market margin analysis of apple

To determine the market performance of apple in the study
area, marketing margin was used. As shown in Table 8, the
total gross market margin was highest in channel two and
three which is 40.6% each followed by channel five which ac-
counts 39.55% of consumer prices. However, the lower total
gross market margin was observed in channel four which ac-
counts 34.5% of consumer price. The producer share (gross
marketing margin of the producer) was highest in channel five
and four which taken 71.5% and 65.5% of consumer price re-
spectively, while lowest in channel three and two which was
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Wholesaler Retailer
55 23

8 -

10 8

28 16

49

1.5 0.6

2.28 0.8
10.72 12

164.5 60.4

59.4% of consumer price. From traders, retailers obtained the
higher gross marketing margin, which is 28% of the consum-
ers’ price in channel five and the lowest margin was in channel
four and five (20%) of consumer price. With respect to whole-
saler, the highest gross market margin was in channel four.
And collectors obtained highest market margin from channel
two.

Gross profit was done for traders alone not for producer due
to difficulty of obtaining data on producer’s production and
marketing costs to assess producers’ profitability and the na-
ture of apple time taken to give output. Therefore, as shown in
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Table 8 retailer was get higher gross profit which accounts
ETB 800 per quintal in channel five who purchased directly

from producer and sell to consumers. Collectors have got the
least gross profit in channel three.

Table 8. apple marketing margin for different actors.

Marketing actors Birr/qt I

Producer Selling price 2681

GMMP (%) 100
Collector Purchasing price -
Marketing costs -
Selling price -
Gross profit -
GMMC

Wholesaler Purchasing price -
Marketing cost

Selling price

Gross profit

GMMW

Retailer Purchasing price
Marketing cost
Selling price
Gross profit
GMMR

TGMM 100

Source: own survey result 2023

Determinants of Quantity of Apple Supplied to the Market

Since all sample respondents in the study area were sup-
plied with apple for the market during the survey year, a mul-
tiple linear regression model was employed to determine the
factors influencing quantity supplied of apple to the market.
In order to meet the fundamental assumption of classical lin-
ear regression (CLR) all the proposed explanatory variable for
the existence multicollinearity, heteroscedasticity and omitted
variable test were verified using the VIF, Breusch pagan and

II I v v
1867 1867 2059 2247
59.4 59.4 65.5 71.5
1867 1867 - -
56 78
2297 2155
374 210
13.7 9.2
- 2155 2059

164.5 164.5

2686 2686

366.5 462.5

16.9 20
2297 2525 2525 2247
82 60.4 60.4 96
3143 3143 3143 3143
764 5576 557.6 800
27 20 20 28.5
40.6 40.6 345 39.5

ovtest, respectively, prior to the multiple linear regression
model being run.

In order to determine the factors influencing the quantity
supplied to the market, eleven explanatory variables were
used. Six of the eleven variables had a substantial positive and
negative impact on the quantity supplied of apple. These fac-
tors include accessibility to market information, family size,
distance to market, land size, and frequency of extension con-
tact and experience of apple production.

Table 9. OLS estimation results of determinants of quantity of apple supplied to the market.

Variables Coef.
Constant -4.283
SEXHH 286
AGHH -.017

Robust Std. Err. T-value P>t
2.377 -1.80 0.074*
1.018 0.28 0.779
.029 -0.57 0.572
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Variables Coef.
ACCMKT 1.53
EDU

read and write 21
primary school -1.267
secondary school .857
FAMSZ .695
DSTMKT -.579
TLU -.068
OFFIN 441
LAND 60.671
FREXC 763
EXPR .538
DSFTC .001

Number of observations
F (14, 105)
Prob >F

R-squared

Robust Std. Err. T-value P>t
733 2.08 0.040**
.834 0.25 0.801
1.25 -1.01 0.313
1.379 0.62 0.536
.299 2.32 0.022**
236 -2.45 0.016**
215 -0.32 0.751
.886 0.50 0.620
11.729 5.17 0.000%**
293 2.61 0.010**
276 1.95 0.053*
.015 0.09 0.929
120
22.94
0.0000
0.723

Note: the dependent variable was quantity supplied of apple to the market

*x% %% and * were the significant at 1%, 5% and 10% level respectively.

Source: own survey 2023

Access to market information: at the 5% significant level
this variable has a positive and significant impact on the
amount of apples provided to the market. Because market in-
formation aids in farmers decision making, it lower risk and
uncertainty associated with the market and help them choose
the appropriate selling price and timing. Based on the study's
findings, apple farmers who receive market information typi-
cally have an increase in apple supply to the market of 1.53
quintals more than those who do not. This result is consistent
with the research conducted by Nega and Samuel, [34] who
revealed a positive and significant relationship between mar-
ket information and the supply of mango fruit on the market.

Family size: the man equivalent was used to measure this
variable. At 5% significant level, the variable had a positive
and significant effect on the number of apple supplied to the
market. By nature, apple is a labor-intensive crop which re-
quired labors to produce and marketing of apple starting from
seedling preparation up to post harvesting stage. In fact, labor
has a factor of production, farmers who have more man equiv-
alent, they produced large amount of apple and supplied high
amount of apple to the market. The model output therefore
showed that, while holding the other significant variable con-
stant, an increase in man equivalent by one unit would result
in an increase in the quantity provided by 0.695 quintals. This
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result is consistent with that of Gizachew and Ebrahim, [23]
who found that family size favorable and significant impact
on the supply of red pepper and tomato, respectively. How-
ever, larger family size requires larger amounts for consump-
tion. [14] Found that family size influenced negatively and
significantly the quantity supplied of onion to the market. But
apple is a cash crop and the price are high they may not con-
sume, there for it was expected to affect positively the quantity
of apple to the market and wholesaler market.

Distance to market: the amount of apple supplied was neg-
atively and significantly impacted by the distance to market at
a significant level of 5%. According to the findings, while an-
other important variable remained unchanged, the amount of
apple supplied decreased by 0.579 quintals for one walking
hours that farmers spent walking distance from the nearest
market. Thus, farmers living farther away from the market
may experience more spoiling, and the increased transaction
costs associated with apple marketing lead to a reduction in
the amount of apples delivered to the markets. This result was
in line with the finding of Ayelech [8], Addisu [1] and
Ebrahim [16], who reported that market distance had a nega-
tive and significant influence on the quantity supply of avo-
cado, potato, and tomato, respectively.

Land allotted for apple production: the findings indicates
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that, at 1% significant level, the amount of land allotted for
apple production has a positive and significant influence on
the volume of apples provided to the market. The coefficients
positive sign suggests that an increase in the amount of apple
produced and supplied to the market corresponds with the size
of the area allotted for apple production. The result implied
that on average, farmer household heads allocate additional
one hector of land to apple production, the quantity supplied
of apple increase by 60.671 quintal when another significant
variable were constant. The finding was consistent with Yare-
gal [46]. and Addisu [1]. who found that land size had an im-
portant and a positive impact on the amount of potato and on-
ion supplied to the market, respectively.

Frequency of extension contact: at a 5% significant level,
the frequency of extension contact had a positive and signif-

icant influence on the amount of apple supplied to the market.

Farmer house hold heads had frequent extension contact with
DA, the quantity supplied of apple will increased. Further-
more, farmers that communicate with extension agents on a
regular basis have greater access to information and can
adopt more advanced technologies, which can boost apple
output and market availability. The findings indicated that if
all other significant variable remain unchanged, an annual
increase of one day in the frequency of extension contact
would result by 0.763 quintal increase in the supply of apple
to the market. This suggested that when farmers have contact
with DAs the apple production will increased and the market
supply of apple will be increased. Farmers need training re-
lated to production of apple to irrigate, pruning, thinning,
picking and packaging of apple fruit to deliver to market. As
a result, frequent extension contact is crucial factors for ap-
ple production and marketing. This finding is consistent with
the research done by Ayelech [8]. who revealed that exten-
sion service has a positive and significant factor for mango
supply to the market.

Apple production experience: As it was hypothesized, ex-
perience significantly and favorably affected the amount of
apples supplied at 10% significant level. Since farmers have
experienced, they produced large amount of apple and supply
high volume of apple to the market. And also, farmers have
more experience in apple production they accept new technol-
ogy easily and find market information. The study's findings
shows that if all other variable constant and farmers gain one
years of expertise in producing apples, the amount of apple
provided to the market will rise by 0.0.538 quintals. This out-
come was consistent with the finding of Ayelech [8] and Ram,
[35] who illustrated that experience positively influences the
amount of avocado and papaya provided to the market, respec-
tively.

5. Limitation of the Study and Areas for
Further Research

Due to time, financial and other resource constraints, the
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data and information for this study were collected only in the
selected (four) kebeles of the district. As it is a new crop in
Ethiopia, it is difficult to show the progress of apple produc-
tivity from year to year at the national and zonal level due to
lack of recorded data on the potential of apple at the national
and regional level. During data collection, lack of accurate and
timely information on socio-economic aspects of apple pro-
ducers due to unwillingness of the respondents is another chal-
lenge of the study.

Areas for further research: Our research focuses on the sup-
ply side specifically the supply in the farmers market and not
on the demand side or the consumer side, so other researchers
the collaboration and cooperation’s of all stakeholders. Thus,
more research should be done to examine the apple value
chain both nationally and in the study area.

6. Conclusion and Recommendation

Conclusion

The result of descriptive statistics shown the average total
land size of apple producer household heads in the study area
was 1.02 hectares with the minimum of 0.25 hectare and max-
imum of 3 hectare. While the average land allocated to apple
by sample producer household heads was 0.06 with maximum
0.28 and minimum 0.002 hectors respectively. This indicates
that farmers allocated very small land for apple production.

The concentration ratio, transparency (market information)
and barrier to entry indicated the the market structure of apple
in the study area was deviate from competitative market
structur, hence the market structure in the study area was
inefficient. And also, market conduct in the study area was
deviate the competitive market because producers had no bar-
gaining power for price decision while traders have power to
set buying and selling price of apple.

Based on the result of multiple linear regression model, the
amount of apple supplied to the market was favorably and sig-
nificantly impacted by family size, land, and the availability
of market information. On the amount of apple supplied to the
market in the research area, distance to market has a negative
and significant impact. The amount of land allotted to apple
farming is the most significant factors determining apple sup-
ply, which is followed in order by the number of extension
contact, market distance, family size, availability of market
information and apple farming expertise.

Recommendation

The study's conclusions have led to the following policy im-
plications and recommendations, which aim to boost the
amount of apples are provided to the market.

Apple market structure in the study area is characterized
by weak oligopoly, barriers of entry and non-transparent
market information were deviates from the competitive mar-
ket structure and the conduct of the market also indicated
that producers are price taker while traders are price maker.
Therefore, to enhance bargaining power of farmers and other
interested traders who want to enter in apple trading trade
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and industry office, the government and another concerned
bodies should attentively follow up apple traders and adjust
the market structure by delivering updated market infor-
mation, creating linkages and facilitating the establishment
of farmer organization for collective marketing and support
through training program to enable producers to negotiate
more effectively with traders.

According to the econometric model, the most significant
factors positively influencing the supply of apples to the mar-
ket is land size. Therefore, the extension-research-farmers
(FREG) should work close on intensification of apple tree
given the limited land size.

The study's finding suggested that market supply of apples
was positively and considerably impacted by experience in ap-
ple growing. As a result, public extension system should
strengthen the existing extension system through making FTC
practical.

Frequency of extension contact affects quantity of apple
positively: Since apple production is new for the district it
needs apple specialized experts and frequent extension contact
to produced apple. Therefore, the government should hire hor-
ticulture experts, encourage and motivate the extension agents
to contact farmers frequently to provide market driven advice.

The amount of apple supply is positively impacted by avail-
ability of market information. The provision of accurate and
timely information improve producers bargaining power to
negotiate with buyers of their produce regarding to price deci-
sion. However, there is no well-organized market information
system, which distributes information to all apple farmers
equally. Therefore, the modern source of information through
ICT infrastructure plus electric access augmented by the in-
digenous information system should be strengthened.

Family size (man equivalent) affects apple supply to the
market positively. Apple production requires labor force for
continuous flow up starting from seedling preparation up to
picking of the fruit since apple is a labor-intensive crop.
Therefore, government should encourage and strengthened
the sector to absorb unemployed rural labors.

Distance to market affect quantity supplied of apple nega-
tively. Therefore, the government and the concerned body
should improve roads and road networks to production areas
to enhance apple supply, provide transport vehicle access that
reduce the time spent to reach the market and to reduce prod-
uct damage and transportation costs.
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