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Abstract: The study’s major purposes were to assess technical efficiency, determine its causes, and 
measure the marketing performance of turmeric production in the Sheko and Yeki areas. A 
two-stage random sampling approach was used to select 300 households. Cobb-Douglas 
and Tobit model were used to investigate efficiency levels and determinants. As a result, 
the average technical efficiency was 73.72. The average technical efficiency suggests that 
it was possible to raise turmeric production by 26.28 percent without utilizing additional 
inputs. Land, labor, oxen, seeds, herbicide, and urea all had a big impact on how much tur-
meric was produced. The Tobit model revealed that gender, age, household size, the number 
of plots, and market information substantially impacted technical efficiency. The structure 
conduct performance model was used to evaluate the performance of the Turmeric market. 
The findings showed that the markets for Turmeric in the region were non-competitive, with 
concentration ratios at the Sheko and Tepi markets of 78.5 and 64.2%, respectively. Poli-
cies aimed at motivating and strengthening the existing agricultural extension system, and 
providing appropriate marketing information, is required to improve Turmeric’s efficiency 
and Marketing performance.
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Introduction

Agriculture is the mainstay of the Ethiopian economy. More than 66% of the popula-
tion is employed in agriculture directly or indirectly, which accounts for the sector’s 
approximate 33% of the nation’s GDP. The sector also produces 76 % of the nation’s 
foreign	exchange	profits	(Anon	2022).	Although	agriculture	has	a	high	contribution,	it	
is characterized by low production because of technical and socioeconomic reasons. 
Due to ineffective management, limited use of contemporary agricultural technolo-
gies,	outmoded	farming	methods,	inadequate	supplemental	services	like	extension,	
credit,	marketing,	and	infrastructure,	as	well	as	subpar	and	biased	agricultural	poli-
cies, most farmers with the same resources produce different outputs (Abate, Dessie, 
and	Mekie	2019).

Ethiopia’s	agricultural	policy	is	focused	on	increasing	the	production	of	market-
able	farm	goods	for	both	internal	and	international	markets.	In	this	sense,	spices	are	
high-value	crops	grown	in	a	market	with	significant	potential.	This	is	a	chance	for	
the country to more effectively connect its numerous farmers to domestic and inter-
national	markets	(Mohammed,	Baze,	and	Ahmed	2016a).

In Ethiopia’s southern nation nationality people’s region, Oromia, and Amhara 
regions were the main spice producers. They supplied 37, 32, and 25 percent, respec-
tively, of the average annual spice production (Shimelis 2021). In addition to coffee, 
the production of spices has provided a different chance to expand smallholders’ 
involvement	in	commercial	agriculture	in	southwest	Ethiopia.	Smallholders	working	
on tiny parcels of land near homesteads, as well as certain state and private farms, 
grow the majority of these spices (Mohammed et al. 2016a).

One of the spices turmeric (Curcuma Longa) is a common spice that is used as 
curry powder, ground spice, food coloring, a component in textile dyes, and a tradi-
tional treatment for several illnesses (Güneri 2021). Turmeric is the most productive 
spice in the world, second only to ginger, with 65 qt/ha, which product is 45 qt/ha, 
and this spice can be considered a strategic spice for boosting the productivity and 
output	of	 spices	 in	 the	globe.	 Its	 relevance	has	grown	 in	global	markets,	with	 the	
majority of demand coming from households as a coloring agent in food items. Aside 
from food, it has also been employed in the pharmaceutical and dyeing industries. In 
terms of the importance of turmeric production, smallholder farmers have produced 
the plant in various agroecological zones, primarily as a source of revenue as well as 
food (Tesfa et al. 2017). However, as compared to other nations turmeric productivity 
in Ethiopia is very low. For instance, Ethiopia produced 24 q/ha of turmeric on aver-
age, compared to 40 q/ha in India (Addisu 2014).

Policymakers	and	researchers	are	motivated	to	find	a	method	to	increase	produc-
tivity	as	a	result	of	declining	productivity.	The	measurement	of	technical	efficiency	
and its determinants among various types of farmers and countries is a useful source 
of	information	for	this	investigation.	Efficiency	is	relative	in	this	research,	though,	
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and it frequently varies depending on the farmer groups involved in the product and 
the country under investigation. Socioeconomic issues, demographic factors, institu-
tional	factors,	and	management	inefficiencies	all	have	an	impact	on	agricultural	pro-
ductivity	(Alemu,	Angasu,	and	Sime	2022;	Ayele	and	Tarekegn	2021;	Borko,	Ameda,	
and Hutton 2021; Dagar et al. 2021; Economics 2019; Journals 2021; Khatiwada 
2022; Lema et al. 2022; Tesema 2022; Zinabu Tesfaw 2021). 

Measures	 of	 efficiency	 are	 crucial	 because	 they	 provide	 both	 performance	 in-
dicators and success indicators, (Lovell 1993). It is impossible to test theories con-
cerning	the	causes	of	efficiency	differentials	without	first	measuring	efficiency	and	
distinguishing	its	impacts	from	those	of	the	production	environment	efficiency	mea-
surement	 aids	 decision-makers	 in	 monitoring	 the	 performance	 of	 the	 agriculture	
sectors.	When	the	causes	of	inefficiency	and	marketing	are	identified,	a	policy	that	
seeks	 to	 improve	 farmers’	performance	may	be	 implemented	effectively.	To	boost	
the	production	efficiency	and	marketing	performance	of	turmeric,	it	is	necessary	to	
measure	production	efficiency	and	pinpoint	the	causes	of	inefficiency	and	marketing	
performance. The information from this study helped the government and NGOs 
make	decisions	about	changing	existing	regulations	and	coming	up	with	new	ones	to	
improve the performance of the turmeric sub-sector. Therefore, the objectives of this 
study	were	to	assess	the	efficency	level	and	major	causes	of	technical	inefficiencies	
and	marketing	performance	in	the	Sheko	and	Yaki	areas’	turmeric	producers.

Literature Review

(Tesfa	et	al.	2017)	carried	out	research	on	the	consumption,	marketing,	and	produc-
tion of spices. They found that prices varied widely and that traders, not the well-
known	demand	and	supply	balance,	determine	prices.	The	study	also	showed	 that	
spice crops have a huge potential for output, which might help the farming communi-
ty’s economy grow. They advised that research and extension should be used heavily 
to	boost	spice	production	and	marketing.

The	subsector	is	a	significant	component	of	Ethiopia’s	agricultural	sectors,	ac-
cording to a (Shimelis 2021) study on Spices. However, the country’s vast potential 
and	 chances	 for	 spice	 crop	 production,	marketing,	 and	 revenue	 generation	 have	
been underutilized. He also recommends that governmental entities and all other 
stakeholders	focus	on	improving	and	enhancing	spice	crop	output	and	productivity	
levels	to	meet	the	projected	ever-growing	domestic	market	and	international	trade	
demand.

According to a (Neuberger 2014) study, has enormous potential for growing 
a variety of spice crops. The average annual land covered by spices and annual 
production is approximately 222,700 ha and 244,000 tons, respectively. Ethiopian 
spice production increased from 107,000 to 153,000 tons between 1995 and 2011, 
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with an annual growth rate of 9.5%, in response to global and domestic consump-
tion(Goshme 2019). According to the Ethiopian Ministry of Industry (EMI 2015), 
even though Ethiopia possesses favorable or conducive settings for varied spice cul-
tivation, spice output in Ethiopia is generally considerably below expectations (EMI 
2015; Neuberger 2014).

(Hailemichael,	Kifelew,	and	Mitiku	2016)attempted	to	address	the	production	dif-
ficulty	of	turmeric	production;	according	to	them,	turmeric	has	faced	the	challenge	of	
declining output volume and discontinuity of technology adoption by most farmers 
due	to	weak	marketing	incentives.	

Methodology

Research Topic Description

This study was conducted in the South West Ethiopia Region, namely in the 
Bench-Sheko	 and	 Sheka	 zones.	 Where	 spices,	 particularly	 turmeric,	 are	 widely	
grown.	Both	zones	are	well	known	for	their	abundant	forest	resources	and	significant	
potential for coffee and spice production. The majority of smallholder farmers in 
the	studied	areas	cultivate	coffee,	cereals,	spices,	and	livestock.	Coffee	and	lowland	
spices constitute the majority of monetary earnings, whereas maize, sorghum, and 
imitation banana are primarily grown for domestic use. Furthermore, the research lo-
cation is one of the most appealing in the South West Ethiopia Region for purchasing 
many	large-scale	commercial	farms	and	committing	a	significant	quantity	of	land	to	
commercial agriculture (Mohammed, Baze, and Ahmed 2016b).

Figure 1: Map of the research region
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Data Type and Source 
 
Primary and secondary sources of data were used to examine the technical efficiency of turmeric 
in the Bench-Sheko and Sheka zones, both qualitatively and quantitatively. Personal interviews 
with farmers and a questionnaire with semi-structured were used to obtain primary data. These 
questionnaires were used to gather demographic, institutional, farm features, and socioeconomic 
aspects and turmeric yields and inputs used by each household head to cultivate turmeric. A 
focus group discussion and key informant interview with model farmers, agricultural office 
representatives, and a few chosen household heads (HH) with knowledge of turmeric cultivation 
were conducted.  
 
Data collecting method 
 
The pre-tested questionnaires were distributed across the research zone with the help of well-
trained enumerators once the necessary questionnaire revisions and adjustments had been 
performed. 
 
Sampling technique and sample size determination 
 
To generate an adequate sample, a purposive and two-stage random sampling strategy was 
applied. Bench-Sheko and Sheka zones were chosen. Because of the massive amount of output, 
geographical distribution, and large number of turmeric growers. Depending on the study 
objectives, the Sheko and Yeki districts were chosen purposively. Turmeric is grown in 10 of the 
24 kebeles in the Sheko district, and 20 of the 22 kebeles in the Yeki district.  

Because the focus of this study was on the efficiency and marketing of smallholder 
turmeric growers, the key goals in sample selection were turmeric producer kebeles. In the first 
step, two kebeles from the Sheko and four from the Yeki districts were picked randomly. In the 
second step, using a sampling frame that has a list of turmeric producers a total of 300 sample 
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The	Sheka	and	Bench-Sheko	zones	cover	around	30.9	percent	of	the	region’s	total	
area,	with	a	total	size	of	225,966.23	kilometers.	The	two	zones	receive	evenly	enough	
distributed rainfall with only a brief dry period and moderate to hot temperatures. 
With an average rainfall of 400 to 2200 mm, the zones’ mean temperatures range 
from 10.1 to 29.5°C (SNNPRs website). The two zones’ combined population is ex-
pected to be 1,017,260 people, with 501,630 men and 515,630 women; 15.8% of the 
population resides in cities, while 84.2 percent lives in rural areas (CSA 2013).

Data Type and Source

Primary	and	secondary	sources	of	data	were	used	to	examine	the	technical	efficiency	
of	turmeric	in	the	Bench-Sheko	and	Sheka	zones,	both	qualitatively	and	quantitative-
ly. Personal interviews with farmers and a questionnaire with semi-structured were 
used to obtain primary data. These questionnaires were used to gather demographic, 
institutional, farm features, and socioeconomic aspects and turmeric yields and inputs 
used	by	each	household	head	to	cultivate	turmeric.	A	focus	group	discussion	and	key	
informant	interview	with	model	farmers,	agricultural	office	representatives,	and	a	few	
chosen	household	heads	(HH)	with	knowledge	of	turmeric	cultivation	were	conducted.	

Data collecting method

The pre-tested questionnaires were distributed across the research zone with the help 
of well-trained enumerators once the necessary questionnaire revisions and adjust-
ments had been performed.

Sampling technique and sample size determination

To generate an adequate sample, a purposive and two-stage random sampling strate-
gy	was	applied.	Bench-Sheko	and	Sheka	zones	were	chosen.	Because	of	the	massive	
amount of output, geographical distribution, and large number of turmeric growers. 
Depending	on	the	study	objectives,	the	Sheko	and	Yeki	districts	were	chosen	purpo-
sively.	Turmeric	is	grown	in	10	of	the	24	kebeles	in	the	Sheko	district,	and	20	of	the	
22	kebeles	in	the	Yeki	district.	

Because	 the	 focus	of	 this	 study	was	on	 the	efficiency	and	marketing	of	 small-
holder	turmeric	growers,	the	key	goals	in	sample	selection	were	turmeric	producer	
kebeles.	In	the	first step,	two	kebeles	from	the	Sheko	and	four	from	the	Yeki	districts	
were	picked	randomly.	In	the	second step, using a sampling frame that has a list of 
turmeric producers a total of 300 sample farmers were selected proportionality by 
considering	the	number	of	farmers	found	in	each	selected	kebeles.
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Data analysis method

The data were examined using econometric models and descriptive statistics. De-
scriptive statistics (mean, standard deviation, frequency, and percentage) were used. 
S-C-P,	concentration	ratio,	marketing	margin,	and	percentage	values	were	employed	
as descriptive statistics.

Structure, behavior, and performance (S-C-P): (Shoa et al. 2021) all used this 
model	to	examine	the	food	grain,	pepper,	teff,	and	wheat	markets,	respectively.	As	a	
result,	the	S-C-P	model	was	used	to	examine	the	turmeric	market	in	this	study.	The	
core	concept	of	the	S-C-P	approach	is	that	there	is	a	link	between	a	market’s	struc-
tural	organization	and	its	members’	competitive	behaviors,	which	can	affect	market	
performance (Neuberger 2014).

Concentration proportion: It	is	the	proportion	of	overall	market	sales	accounted	
for	by	a	particular	number	of	large	farms.	It	is	one	of	the	most	often	used	market	struc-
ture measurements, and it is commonly referred to as the number and size distribution 
of	market	suppliers	and	purchasers.	In	general,	a	concentration	ratio	of	50%	or	above	
among	the	four	largest	firms	indicates	a	strong	oligopolistic	industry,	33-50%	suggests	
a	weak	oligopolistic	industry	and	less	than	that	implies	no	concentrated	sector	(M.	Mk-
pado	Anzaku	T.	A.	K.	2011),	the	standard	metric	of	market	concentration	ratio	is	used	
to	assess	firm	concentration	in	the	market.	It	was	calculated	for	this	inquiry	as	follows:

(1)

where
Cr  - is the concentration ratio
Msi	-	 is	the	ith	firm’s	market	share,	and	n-	is	the	total	number	of	significant	firms	for	

whom the ratio will be calculated.

Marketing Margin:  The amount that separates what the consumer pays for the 
finished	good	from	what	the	producer	receives	is	known	as	the	marketing	margin(M.	
Mkpado	Anzaku	T.	A.	K.	2011).	The	TGMM,	as	calculated	(Ayele	2017)	is	always	
proportional	to	the	final	cost	incurred	by	the	end	user.

(2)

The	amount	of	the	price	paid	by	the	final	consumer	or	final	buyer	that	belongs	to	the	
farmer	as	a	producer	is	known	as	the	producer’s	participation	or	producer’s	gross	margin.
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The	following	formula	is	used	to	calculate	market	intermediaries’	shares	of	con-
sumer price (in this case, retailer selling price):

(4)

Where:	Gross	Marketing	Margin	(GMM)	=	(%),	Buying	price	is	BP,
SP stands for the level’s selling price, End buyer price (EBP)
Another way to determine producer share is as follows:

(5)

Where:	PS	=	Producer’s	share,	Px	=	Price	of	turmeric	at	retail	stores
Pr	=	Turmeric	produced	price	and	MM	=	Marketing	margine
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tic	frontiers	approach	was	employed	in	this	work	because	of	the	unpredictability	of	
agricultural productivity. The stochastic technique accounts for both random error 
and	the	inefficiency	component	(Md,	Anton,	and	Mohammad	2009).	The	functional	
form of the model for this investigation was established following (Aigner, Lovell, 
and Schmidt 1977).

(6)
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To	“estimate	the	level	of	efficiency	in	turmeric	production	of	smallholder	farmers	
in the research region,” a stochastic frontier with a Cobb-Douglas production func-
tion type was transformed into a double log-linear form using the methods of (Aigner 
et al. 1977).

(8)

Where:	ln	=	natural	logarithm;	Y	=	the	output;	X1	=	the	area	in	ha;	X2	=	the	num-
ber of man-days employed by hired and family labor; X3	=		kg	of	seed	used;	X4	=	
the	kilograms	of	fertilizers	(Urea)	used;	X5	=	herbicide	in	a	litter	X6	=	the	amount	of	
oxen,	j	=	is	a	vector	of	parameters	that	need	to	be	estimated.	Vi is an asymmetric error 
term that accounts for the departure from the frontier caused by variables beyond the 
farmer’s control. 
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ity, on the other hand, is a severe issue with the Translog production function(Coelli 
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Result and Discussion 

Smallholder farmers' sex: In terms of gender, about (57) 15.83 percent of smallholder farmers 
were female, while the rest (303) 84.17 percent were male. Female smallholder farmers confront 
more hurdles in agricultural output than their male colleagues. Because females are responsible 
for numerous household domestic duties, and they may not complete farming activities on time 
and efficiently. Additionally, compared to male smallholder farmers, female smallholder farmers 
are more likely to use fewer inputs and have less practical knowledge of farming practices. 

One of the biggest obstacles to smallholder farmers' successful participation in 
agricultural output that is market-oriented is access to market information. Furthermore, market 
access has a significant impact on how integrated they are. One of the key policy targets that 
must be taken into account in efforts to increase the marketing, resource use efficiency, and 
productivity of smallholder farmers is market intelligence. The survey's findings so demonstrate 
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Result and Discussion

Smallholder farmers’ sex: In terms of gender, about (57) 15.83 percent of smallholder 
farmers were female, while the rest (303) 84.17 percent were male. Female smallhold-
er farmers confront more hurdles in agricultural output than their male colleagues. 
Because females are responsible for numerous household domestic duties, and they 
may	not	complete	farming	activities	on	time	and	efficiently.	Additionally,	compared	
to	male	smallholder	farmers,	female	smallholder	farmers	are	more	likely	to	use	fewer	
inputs	and	have	less	practical	knowledge	of	farming	practices.

One of the biggest obstacles to smallholder farmers’ successful participation in 
agricultural	output	that	is	market-oriented	is	access	to	market	information.	Further-
more,	market	access	has	a	significant	impact	on	how	integrated	they	are.	One	of	the	
key	policy	 targets	 that	must	 be	 taken	 into	 account	 in	 efforts	 to	 increase	 the	mar-
keting,	 resource	 use	 efficiency,	 and	productivity	 of	 smallholder	 farmers	 is	market	
intelligence.	The	survey’s	findings	so	demonstrate	that	48	(13.33%)	of	farmers	have	
access	to	precise	market	data	regarding	turmeric	production.	However,	the	reaming	
312(86.67) did not yield any information.

Table 1: Major turmeric production constraints

Major constraint Rank Their share in%
Labor consuming 1st 53

Low price 2nd 20
Inadequate	market	knowledge 3rd 11
Insufficient	transportation 4th 9

Water shortage 5th 5
Insufficient	storage	options 6th 2

As	shown	in	Table	1,	one	of	the	key	issues	impeding	turmeric	production	in	the	re-
search region was the high labor force needed for turmeric production. This outcome 
was also corroborated by the information gathered during the focus group. Because 
turmeric	is	a	bulky	product,	it	needs	additional	effort	for	digging,	collecting,	water-
ing,	boiling,	polishing,	and	drying.	The	second	significant	limitation	was	low	pricing,	
followed	by	a	lack	of	market	knowledge,	a	lack	of	transportation,	a	scarcity	of	water,	
and	a	lack	of	storage	facilities,	resulting	in	low	turmeric	crop	yield.

Market Performance of Turmeric Products in Yeki and Sheko Districts 

Market Structure:	The	major	turmeric	output	market	chain	actors	were	the	follow-
ing. Producers: In	Yeki	and	Sheko	districts,	on	average,	sample	turmeric	producers	
produce 47636qt per year in the 2020/21 production season. Out of their produce, 
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20,102.39qt was sold to big wholesalers, 15,348.32qt to local wholesalers 11,337.37qt 
to local collectors, and the rest to small processors. 

Local Collectors: They bought 23.8 % of producers’ amount of turmeric sold in 
the 2020/21 production season.  Of their total purchase in the districts, 64.72% was 
sold to local wholesalers, and the rest 35.28% were too big for wholesalers. 

Local wholesalers: The total quantity of turmeric purchased by local wholesalers 
from sample producers during the 2020/21 production season was 32.22% on average. 
In turn, local wholesalers supplied 100% of their turmeric produce to Tepi traders

Big wholesalers: They	bought	turmeric	from	Yeki	and	Sheko	towns.	But,	Most	
of	the	big	processors	are	found	in	the	Tepi	market.	They	sold	their	100%	produce	
directly to exporters in Addis Ababa.

Market	concentration

Table	2:	Concentration	of	Yeki	Market

No 
traders

  
 (A)

Cumulative 
frequency 
of traders 

    
(B)

%shares 
of traders

   
    A

(D=----)
     24

Cumulative 
% of 

traders 
   
(E)

Quantity 
purchased 

in Qt
  

 (F)
   

 Total  
Quantity 

purchased
In Qt 

(G=A*F)

%shares 
of  Quantity 
purchased

       G
Si	=(-----------)

     61,728

% Cumulative  
purchased

C=
Σr

i=0Si

1 1 4.2 4.2 13400 13400 21.7 21.7
1 2 4.2 8.4 12008 12008 19.7 41.4
1 3 4.2 12.6 12000 12000 19.4 60.8
1 4 4.2 16.8 2100 2100 3.4 64.2
1 5 4.2 21 2000 2000 3.2 67.4
1 6 4.2 25.2 1970 1970 3.2 70.6
1 7 4.2 29.4 1870 1870 3 73.6
1 8 4.2 33.6 1760 1760 2.9 76.6
1 9 4.2 37.8 1600 1600 2.6 79.1
3 12 12.5 50.3 1200 3600 5.8 84.9
4 16 16.7 67 980 3920 6.3 91.2
3 19 12.5 79.5 780 2340 3.8 95
2 21 8.3 87.8 760 1520 2.5 97.5
1 22 4.2 92 560 560 0.9 98.4
2 24 8.3 100 540 1080 1.7 100

24 100 61,728 100

Source: Own survey (2021)

Tables	2	and	3		showed	that,	in	the	Yeki	and	Shko	marketplaces,	respectively,	the	
four biggest turmeric traders held 64.2% and 78.5% of the total amount of purchases 
annually.	According	to	the	rule	of	thumb	criteria,	both	the	Yeki	and	Sheko	turmeric	
markets	displayed	a	significant	oligopolistic	market	structure.
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Table3:	Concentration	ratio	of	traders	in	the	Sheko	market
No 

traders

  
 (A)

Cumulative 
frequency 
of traders 

    
(B)

%shares 
of traders

   
    A

(D=----)
     12

Cumulative 
% of 

traders 
   
(E)

Quantity 
purchased 

in Qt
  

 (F)
   

 Total  
Quantity 

purchased
In Qt 

(G=A*F)

%shares 
of  Quantity 
purchased

       G
Si	=(-----------)

     21,680

% Cumulative  
purchased

C=
Σr

i=0Si

1 1 8.3 8.3 7000 7,000 32.3 32.3
2 3 16.7 25 4500 9,000 41.5 73.8
1 4 8.3 33.3 1008 1,008 4.7 78.5
1 5 8.3 41.6 699 699 3.2 81.7
1 6 8.3 49.9 680 680 3.1 84.8
2 8 16.7 66.6 600 1,200 5.5 90.3
1 9 8.3 75 560 560 2.6 92.9
1 10 8.3 83.3 540 540 2.5 95.4
2 12 16.7 100 500 1,000 4.6 100
12 100 21,680 100

Source: survey result, 2021

Major Channels for Turmeric Products in the study area

The	majority	of	the	routes	began	with	manufacturers	and	travel	through	significant	
wholesalers	to	reach	terminal	markets	in	a	major	city	(Addis).	So,	in	the	study	area,	
the	following	four	turmeric	market	channels	were	identified.

Figure	2:	Marketing	channels	of	turmeric

2 8 16.7 66.6 600 1,200 5.5 90.3 
1 9 8.3 75 560 560 2.6 92.9 
1 10 8.3 83.3 540 540 2.5 95.4 
2 12 16.7 100 500 1,000 4.6 100 
12 100 21,680 100 
Source: survey result, 2021 

Major Channels for Turmeric Products in the study area 

Among the four channels observed in the study areas, channel one (channel I) is very important 
in terms of volume. 

Structure, Conduct, and Performance of Turmeric Markets 

Structure of Turmeric Markets: Degree of transparency, in the research area, there was no 
formal structure in place to give trustworthy market information to all market players. 
Approximately 89 and 11% of sample traders, respectively, acquired pricing information over 
the phone and in the market.  

B. Barriers to Entry and Exit in the Turmeric Market: Approximately 89.8% of the
sample trader respondents were not licensed in spice dealing, whereas 10.2% of the traders had 
licenses. The majority of the traders in the research areas are exporters, large whole salters, and 
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Among the four channels observed in the study areas, channel one (channel I) is 
very important in terms of volume.

Structure,	Conduct,	and	Performance	of	Turmeric	Markets

Structure of Turmeric Markets: Degree of transparency, in the research area, 
there	was	no	formal	structure	in	place	to	give	trustworthy	market	information	to	all	
market	players.	Approximately	89	and	11%	of	sample	traders,	respectively,	acquired	
pricing	information	over	the	phone	and	in	the	market.	

B. Barriers to Entry and Exit in the Turmeric Market: Approximately 89.8% 
of the sample trader respondents were not licensed in spice dealing, whereas 10.2% of 
the traders had licenses. The majority of the traders in the research areas are export-
ers, large whole salters, and minor processors. As a result, the license is not a barrier 
to entry into the turmeric trade.

Capital: Capital is the foundation for considering any type of company initiative. 
In the research areas, 77.9, 16.6, and 5.5% of sample merchant respondents used their 
money, loans, and friends, respectively. The collateral demanded by money lend-
ers	such	as	banks	and	micro-financial	institutions	(MFI)	complicates	and	bores	the	
system. As a result, one of the major barriers to entry into the turmeric trade in the 
research	regions	was	a	lack	of	cash

Access to the channel: Through long-standing agreements, a few large wholesal-
ers, no more than four, dominate access to distribution channels in Ethiopia’s major 
cities.	This	suggests	that	to	gain	entry	into	a	new	market,	it	is	critical	to	identify	a	
reliable partner with whom to collaborate.

Lack of trading experience: The sample traders have between 2 and 30 years 
of trading experience, with an average of 9.8 years. The fact those dealers’ years of 
experience span a wider range suggests that expertise is not a barrier to entry into the 
spice	market.

Conduct of Turmeric Traders: This	study’s	analysis	of	market	behavior	revealed	
elements	like	price-setting	methods,	transaction	transparency,	and	payment	terms.

Mechanisms for Setting Prices: In line with (Olwande and Mathenge 2011)  re-
sult, 75% of producers said they negotiated a price that was set by large wholesalers; 
the	remaining	10%	and	15%	said	the	market	price	was	determined	by	the	market	and	
negotiation, respectively.

Trading approach for purchases and sales: Buyers	and	 the	market	 (demand	
and supply), according to approximately 75, 17, and 8% of sample trader respon-
dents, negotiate the purchase price, respectively. This conclusion is consistent with 
the	price-setting	practices	of	the	producers,	demonstrating	that	the	turmeric	market	
was opaque in the research locations.

Sources and Transparency of Information: Out of all responders, 83.34% 
identified	information	access	as	one	of	the	marketing	challenges	for	turmeric.	This	
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suggests	that	one	of	the	reasons	for	a	flawed	market	was	imperfect	information.	Re-
garding	price	and	the	state	of	the	market	as	a	whole,	producers	had	no	official	source	
of information. This result is consistent with that of (Kassa and Alemayehu 2017).

Turmeric	Market	Performance	Analysis	in	the	study	areas

Marketing margin: The top channels II and III (51.32%) in terms of total gross mar-
keting	margin.	The	lowest	TGMM,	46.05%,	was	recorded	by	Channel	I.	The	greater	
marketing	margins	in	all	three	channels,	according	to(Sicelo	Ignatius	Dlamini	and	
Wen-Chi	Huang	2020),	were	reliable	signs	that	the	research	area’s	marketplaces	for	
turmeric were unsatisfactory.

Regarding	 the	producers’	percentage	of	 the	final	price	 for	 the	 turmeric	market	
chain, producers made up 53.95% of it in channel I, which connected them to ex-
porters via large wholesalers, and 52.63% in channel IV, which connected them to 
exporters via small and large wholesalers.

Table	4:	Gross	marketing	margins	of	turmeric	market	chain	actors

Actors Birr  per quintal  I II III IV
Producers Selling price 410 370 370 400

GMMp (%) 53.95 48.68 48.68 52.63
local collectors Purchase price 370 370

Selling price 400 400
GMMr (%) 7.5 7.5   

Wholesalers Purchase price 400 400
Selling price 510 510
GMMw (%)  27.5 27.5

Big processor Purchase price 410 400 510 510
Selling price 760 760 760 760
GMMr (%) 46.05 47.37 32.90 32.90

TGMM    % 46.05 51.32 51.32 47.37

TGMM, GMMp, GMMlc, GMMlw, and GMMbw represent	the	gross	market-
ing margin of the total, producers, local collectors, local wholesalers, and big whole-
salers, respectively.

Econometric Results and Test of Hypothesis

Before	determining	 the	model	parameters	 from	which	 individual-level	efficiencies	
were	derived,	numerous	model	definition	assumptions	must	be	considered.	As	a	re-
sult, two possibilities were investigated as indicated in Table 5.
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Table 5: GLR hypothesis testing for SPF parameters

Null hypothesis LHO LH1
Calculated X2 

(LR) value
Critical value 

(χ2, 0.95) Decision

H0:	=	βij	=	0 -214.89 -230.54 31.3 40.11 Accept
H0:	=			=	...	=	0 -230.54 -198.05 64.98 16.92 Reject Ho

Source: model output (2021)

Estimate of the production function

Table 6: Production function estimation for the Cobb-Douglas frontier

Ln Output Coeffi. Std. Err.
Cons 1.35*** 0.401

LN Seed 0.131** 0.054
LN Land 0.143*** 0.036

LN Oxen power 0.281*** 0.055
LN Labor 0.243*** 0.059
LN Urea 0.015*** 0.005

LN Herbicide 0.032*** 0.008
Sigma v 0.3706 0.0327
Sigma u 0.4222 0.0801
sigma2 0.32*** 0.100
Lambda 1.14 0.110

Log-likelihood	function -230.89
Return to scale 0.845

Source:	Model	output;	***,	**	denotes	significance	at	1	and	5	percent	(2021)

The calculated model’s dependent variable was turmeric output (Qt) produced 
during the 2020/21 production year. The area under turmeric (ha), labor (man-days), 
two	oxen-days,	urea	(kg),	seed	(kg),	and	herbicide	(L/kg)	were	the	input	factors.

The output level of turmeric was absolutely and meaningfully predisposed by all 
of the input variables in the production function, including land under turmeric, oxen 
power, labor, seed, herbicide, and urea, according to the results of the frontier model 
study.	The	production	function’s	coefficients	serve	as	a	representation	of	elastic	prop-
erties. Because of this, the output of oxen was highly elastic, which demonstrated 
how sensitive the production of turmeric was to oxen power (0.281). When all other 
variables were constant, a 1% increase in oxen power over two oxen days led to a 
0.3% increase in turmeric yield. 
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Scores	of	sample	households’	efficiency

Table	7:	Efficiency	score	in	summary

Efficiency scores Technical efficiency Mean Std. Deviation Minimum Maximum
1-10 0 73.72 0.0937 31.89 91.22

10-20 0
21-30 0
31-40 7
41-50 0
51-60 18
61-70 94
71-80 168
81-90 72
91-100 1

Source: model output (2021)

According	to	the	efficiency	ratings,	there	were	significant	disparities	in	TE	across	
turmeric producer families, and TE was found to have a mean of 73.72 percent. The 
typical TE demonstrates that farmers may lower inputs (land, urea nitrogen, labor, 
herbicide, and seed) by 26.28 percent and yet generate the same yield. According to 
the model output (table 7), sample farmers in the study region were reasonably pro-
ficient	in	TE.

Figure	3:	Frequency	distribution	of	technical	efficiency		

Most	sample	farmers	have	a	technical	efficiency	score	between	71	and	80	percent,	
according to the frequency distribution of those values in Figure 2. However, several 
study households only had TE levels between 31 and 70, or 33.06 percent. Sample 

Most sample homes have a technical efficiency score between 71 and 80 percent, 
according to the frequency distribution of those values in Figure 2. However, several study 
households only had TE levels between 31 and 70, or 33.06 percent. Sample homes in this group 
have the potential to increase their output of turmeric by an average of at least 30%. 0.28 percent 
of the households in the entire sample have TEs that are higher than 90%. It suggests that 
approximately 99.27 percent of the sample homes can boost their output by 10%. 

Technical Efficiency Factors in Turmeric Production 

Table 8: Estimates from the Tobit model  
Technical efficiency 

Variables 
Coef. 

Std. Err. 
ME 

[∂(φ(Z,) − φ(ZM	) 
SEX 0.032** 

 
0.0134 0.0256 

AGE 0.002*** 
 

0.0004  0.0012 

Education 0.002 
 

0.002  0.0012 

NOFIC 0.010 
 

0.030 
 

0.0001 
Household Size 0.003*** 

 
0.001 0.0016 

No. plots -0.011***
 

0.003 -0.0068
Extension -0.003

 
0.011 - 0.0017

Livestock 0.005 
 

0.010 
 

0.0034 
Ln credit 0.001 

 
0.001 
 

0.0005 
MKT info 0.060*** 

 
0.014 
 

0.0237 
1%, 5%, and 10% are represented by ***, **, and *, respectively. Results of the model (2021). 
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producers in this group have the potential to increase their output of turmeric by an 
average of at least 30%. 0.28 percent of the households in the entire sample have TEs 
that are higher than 90%. It suggests that approximately 99.27 percent of the sample 
farmes can boost their output by 10%.

Technical	Efficiency	Factors	in	Turmeric	Production

Table 8: Estimates from the Tobit model    

                  Technical efficiency

Variables Coef. Std. Err. ME
[∂(ϕ(ZU) – ϕ(ZL)]

SEX 0.032** 0.0134 0.0256
AGE 0.002*** 0.0004  0.0012

Education 0.002 0.002  0.0012
NOFIC 0.010 0.030 0.0001

Household Size 0.003*** 0.001 0.0016
No. plots -0.011*** 0.003 -0.0068
Extension -0.003 0.011 - 0.0017
Livestock 0.005 0.010 0.0034
Ln credit 0.001 0.001 0.0005
MKT info 0.060*** 0.014 0.0237

1%, 5%, and 10% are represented by ***, **, and *, respectively. Results of the model (2021).

Discussion 

The	findings	of	the	Tobit	model	are	reported	in	(table	8),	and	only	the	important	ex-
planatory	factors	expected	to	influence	the	technical	efficacy	of	smallholder	turmeric	
producers were investigated.

The	hypothesis	stated	that	the	head	of	the	household’s	sex	would	significantly	and	
favorably affect TE at a rate of 5%. Male HH fared better than female HH, accord-
ing	to	the	findings.	The	most	likely	explanation	is	that	male	households	handled	the	
majority	of	farm	work,	particularly	land	preparation,	and	had	more	regular	follow-up	
and farm supervision, allowing them to complete agricultural activities faster and 
more successfully than female farmers. 

The	 likelihood	 that	male	 farmers	will	be	wealthy	and	able	 to	use	new,	expen-
sive agricultural technology may also have a favorable effect. The marginal effect 
also	shows	that	the	risk	of	becoming	efficient	is	increased	by	increasing	the	dummy	
variables	that	reflect	the	male	and	female	HH	order	with	1	and	0,	respectively.	This	
result	contrasts	with	that	of	Muluken	and	Twodros,	who	showed	that	the	sex	of	the	
respondent	 statistically	 significantly	negative	 impact	on	 technical	 inefficiency	at	 a	
10%	level	of	significance.	It	provides	a	great	opportunity	for	female-led	farmers	to	
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regularly monitor and oversee their crops (Philipos 2021) and also (Asfaw and Ali 
2022)	showed	that	when	families	were	headed	by	a	man,	their	level	of	efficiency	was	
generally higher than when they were headed by a woman. Thus, the average tech-
nical	efficiency	for	male-	and	female-headed	people	was	83%	and	67%,	respectively.

Household age: In Table 8, it was determined that the computed age-technical 
efficiency	connection	was	favorable	and	significant	at	1%.	This	result	indicates	that	
HH’s	 technical	efficiency	increases	with	age	and	is	related	to	 the	 level	of	 its	agri-
cultural	proficiency.	Furthermore,	the	marginal	effect	of	age	on	technical	efficiency	
(TE) demonstrates that, for the sample period, each additional year of age is associat-
ed	with	a	0.12%	increase	in	the	likelihood	of	being	technically	effective.	This	result	is	
in	agreement	with	those	of	(Baloyi	2011;	Begum	et	al.	2019)	findings,	who	described	
that	the	coefficients	of	age	were	positively	significant	at	1	and	5	%,	respectively.	And	
as	opposed	to	the	result	of	(Zewdie	et	al.	2021)	finding,	who	investigated	age	has	a	
statistically	significant	and	negative	association	with	teff	production	technical	effi-
ciency	at	a	5%	level	of	significance	(Baloyi	2011;	Begum	et	al.	2019;	Zinabu	Tesfaw	
2021).

Family size:	At	the	1%	level	of	significance,	the	number	of	family	members	re-
siding	in	the	farmers	has	a	positive	and	substantial	effect	on	technological	efficiency.	
The results show that involvement in the labor force has a greater impact on turmeric 
output than on consumption. This result may be explained by the fact that having a 
bigger household size ensures there will be enough family labor to complete farm 
work	on	time.	Because	turmeric	is	a	large	commodity,	production	during	busy	times	
requires a lot of labor. Due to the labor scarcity, homes with big family sizes would 
need	more	labor	than	their	counterparts	to	complete	necessary	farming	tasks	like	a	
plow,	cutting	finger	rhizomes,	gathering	by	digging,	boiling,	drying,	and	up	to	load-
ing	activities	on	schedule.	Tenaya,	2020	discovered	that	the	technical	efficiency	coef-
ficient	of	family	size	was	5%,	both	positive	and	significant,	which	is	consistent	with	
the	findings.	

They reasoned that farmers with large family sizes are more productive than those 
with small families because they can manage their crop plots more effectively and 
apply the correct input combination (Tenaye 2020). This result also contradicted the 
findings	of	(Zewdie	et	al.	2021),	who	discovered	that	TE	was	positive	and	significant	
at	a	1%	significance	level.	According	to	him,	smallholder	farmers	in	the	research	area	
grow	crops	on	plots	of	land	that	are	typically	less	than	half	a	hectare	in	size,	making	it	
difficult	to	employ	many	workers	in	the	crop	production	process.	The	number	of	work-
ers (household members who are actively employed) increases with family size and 
decreases with the dependence ratio. As a result, a small farm plot size results in poor 
TE	when	the	workforce	for	agricultural	production	is	increased	(Zewdie	et	al.	2021).

Land Fragmentation (LFRG):	It	has	a	significant	and	negative	impact	on	the	
technical	efficency	of	turmeric	production,	contrary	to	the	predicted	outcome.	The	
marginal	 effect	 finding	 also	 indicated	 that	 increasing	 the	 number	 of	 plots	 by	 one	
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results	in	a	0.68	drop	in	the	chance	of	being	technically	efficient	It	might	be	because	
fragmented	land	makes	families	less	productive,	wastes	time,	and	diverts	resources	
that ought to be available simultaneously. This outcome was consistent with Bati’s 
2017 conclusion. According to him land fragmentation had a detrimental effect on 
TE.	Technical	efficiency	fell	by	0.31%	for	every	unit	increase	in	the	number	of	plots.	
Additionally, if the farmer operates more plots, it can become more challenging to 
manage. Farmers that have a lot of plots, in his opinion, can squander time traveling 
between them(Bati, Mulugeta Tilahun, and Parabathina 2017). This outcome did not 
coincide with Tolesa’s 2022 and Alemu, Angasu, and Sime’s 2022 analysis results 
showing	a	positive	association	between	farm	size	and	production	efficiency.	He	dis-
covered	that	this	variable	was	significant	at	a	1%	level	of	significance.	A	1%	increase	
in the quantity of land used for producing different crops results in a 0.97% improve-
ment	in	the	farmer’s	productivity,	according	to	the	coefficient	of	the	size	of	the	farm	
used for crop production (Tesema 2022; Alemu, Angasu, and Sime 2022).

Market information (MKT): It was the last but certainly not least explanatory 
factor	 that	 contributed	 to	 the	 technical	 efficency.	 The	 result	 demonstrates	 that,	 at	
the	5%	 level	of	 significance,	market	 information	availability	has	 a	 significant	 and	
positive	impact	on	TE.	The	ME	results	also	reveal	that	the	likelihood	of	farmers	be-
ing	technically	efficient	rises	by	2.37	for	every	unit	increase	in	the	dummy	variable	
indicating	access	and	 lack	of	availability	of	market	data,	classified	from	1	 to	0.	 It	
was	comparable	to	the	findings	of	(Mulatu	2019)	which	showed	that	having	access	to	
market	knowledge	had	a	good	and	significant	impact	on	how	efficient	a	company	was	
(Mulatu 2019; Weldegiorgis 2019).

Conclusion 

This study shows that turmeric growers have a great deal of space for technical ef-
ficiency	 improvement.	The	Cobb-Douglas	production	function	had	a	positive	sign,	
which means that the primary limitations were related to land, labor, and oxen power. 
Positive	coefficients	for	these	variables	imply	that	output	was	elevated	to	a	higher	lev-
el	by	using	more	of	these	inputs.	The	typical	technical	efficiency	of	the	study	house-
holds	was	73.	Technically	efficency	farmers	might	increase	turmeric	production	by	
an average of 26.28 percent without increasing input costs.

Producers,	local	collectors,	local	wholesalers,	and	big	wholesalers	were	identified	
as	market	chain	participants	 in	 the	research	areas,	according	 to	 the	S-C-P	results.	
Tepi	and	Sheko	markets	have	market	concentration	percentages	of	64.2%	and	78.5%,	
respectively.	This	indicates	that	both	marketplaces	had	an	oligopolistic	market	struc-
ture.	The	Total	growth	market	margin	suggested	that	the	turmeric	marketplaces	were	
imperfect.	Seasonal	price	fluctuations,	the	presence	of	a	few	large	dealers,	restricted	
access	to	information,	and	the	lack	of	an	organized	market	center	all	had	a	significant	



195Technical Efficiency and Marketing Performance of Turmeric Production

impact	on	the	functioning	of	the	turmeric	market	in	the	research	area.	As	a	result,	
turmeric	marketing	in	the	research	locations	was	shown	to	be	ineffective.

The	important	elements	influencing	the	degree	of	efficiency	improvements	were	
found	to	assist	various	stakeholders	in	increasing	the	current	efficiency	level	in	tur-
meric production. As predicted, gender, age, household size, number of plots, and 
market	 knowledge	 all	 positively	 and	 substantially	 influenced	 technical	 efficiency.	
This means that older male farmers with larger family sizes (man-equivalent), had 
access	 to	more	market	 knowledge	 and	were	more	 technically	 efficient	 than	 their	
peers.	The	number	of	plots,	on	the	other	hand,	hurt	technical	efficiency.	As	a	result,	
farm	households	with	more	plots	were	technically	less	efficient	than	others.

Government attention is required to engage and assemble the pastoral people, 
especially the young, in agronomic activities through incentives due to the positive 
influence	of	family	size	on	farm	producers’	technical	efficiency.

Market	 information	 was	 discovered	 to	 impact	 smallholder	 turmeric	 growers’	
technical	efficiency	positively.	As	a	 result,	policymakers	must	provide	appropriate	
marketing	information	to	smallholder	turmeric	growers	to	support	market	participa-
tion and integration.

Finally, by adopting technology that lowers labor costs as well as the price of 
wood	and	water,	there	is	tremendous	potential	to	increase	the	technical	efficiency	of	
turmeric production. For academics and politicians trying to boost the productivity 
of	turmeric	producer	farmers,	this	study	served	as	a	benchmark.

Recommendations

Policy	changes	are	made	in	the	research	region	to	improve	efficiency	and	marketing	
performance	based	on	the	study’s	findings.

The	 efficiency	 of	 older	 farmers	was	 lower	 than	 that	 of	 younger	 farmers.	As	 a	
result, older farmers need ongoing training and support while running their farms, 
which	the	Woreda	agricultural	office,	development	agents,	and	NGOs	may	be	able	to	
supply.	However,	the	younger	one	should	also	be	taken	into	account.

Technically	speaking,	female	smallholder	farmers	were	less	effective	than	male	
smallholder farmers. Therefore, encouraging new technologies that lessen the do-
mestic	responsibilities	of	female	smallholder	farmers	would	raise	their	technical	effi-
ciency level in the production of turmeric. For male smallholder farmers to increase 
their	technical	efficiency	level,	it	is	also	crucial	to	strengthen	their	ability	for	resource	
allocation in a way that minimizes costs and for crop management through training 
and experience sharing from these farmers.

Policy attention is needed to inspire and organize the rural population, especially 
the youth, in agricultural activities by offering incentives, as family size positively 
impacts	farm	farmers’	technical	efficiency.
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Market	information	was	discovered	to	have	a	favorable	impact	on	smallholder	tur-
meric	growers’	technical	efficiency.	As	a	result,	policymakers	must	focus	on	provid-
ing	appropriate	marketing	information	to	smallholder	turmeric	growers	to	support	
market	participation	and	integration.

The	 functioning	 of	 the	 turmeric	market	 in	 the	 research	 area	was	 significantly	
impacted by seasonal price variations, the existence of a few large dealers, the re-
striction	of	information	access,	and	the	absence	of	a	well-organized	market	center.	
To	improve	the	performance	of	the	turmeric	market,	efforts	must	be	taken	to	address	
the problems.
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