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Ethiopia has favorable agro-climate, topography, relatively low-cost labor, and rich 
fungal biodiversity. However, the country has a poor response to mushroom 
production and hence, currently, a huge amount of mushrooms is imported to the 
country. Information on the import-export trends of the mushrooms trade and 
market is lacking for taking appropriate measures. The study aims to evaluate the 
current status and future trends as well as prospects of mushroom import export in 
Ethiopia. The imported-exported data were collected from Ethiopian Custom 
Commission in the years of 1997 – 2020. The analysis was conducted using 
descriptive statistical tools and the ARIMA model in excel and STATA, 
respectively. The result indicates that the average imported and exported quantity is 
88.3 and 5.1 tonnes of mushrooms per year, respectively. Similarly, the country 
spent an average of US$ 154,199 per year on imported mushrooms while it earned 
an average of US$ 11,074 per year from exported mushrooms, which is a trade 
deficit. The result further indicated that on average the quantities of mushrooms 
imported to the country and the expenditure to import increased yearly by 53 % and 
44%, respectively.  The forecasted result shows that Ethiopia will spend 483,528.3 
US$ on mushroom imports in 2040 as indicated in the findings. However, 
mushroom productions pave the way for national revenue if given serious 
consideration and will reduce the food import value. Further, it is recommended that 
the country has to emphasize the expansion of mushrooms to meet the growing 
demand and substitute the imported mushroom. 

 

INTRODUCTION 
Mushrooms iare imacrofungi iwithia iform iof 

fungus ihaving idistinct ifruit ibodies iproduced 
either iabove iground ior ibelow iground. iIt ican be 
easily inoticed iin imoist ihabitats iin iand iaround 
forests, igrassland, ion itree itrunks idue ito itheir 
peculiar iappearance (Semwal iet ial., i2014; 
Gebretsadkan, 2015; Mutema et al., 2019). 
Mushrooms igrow inaturally iin ithe iwild or in 
cultivation iand iare ithe imost ipopularly 
documented iedible iforest iproducts (Gebretsadkan, 
2015; Oguntoye iet ial., i2022).iIt iis iestimated 
16,000 identified mushroom species are edible from 
7000 of them, with roughly i3000 being excellent 
eating mushrooms and 700 being considered 
beneficial therapeutic mushrooms (Chang and 
Wasser 2017; Li et al.; 2021; iNiazi iand iHafoor, 
2021). It grows ion ia vast number of substrates and 
environmental conditions (Semwal, et al., 2014). 

The imushroom icultivation ipractices ican 
raise ithe ieconomy iof ithe icountry iand ican 
enhance ifood isecurity iwith isustainable iuse iof 
natural resourcesi(Semwal iet ial., i2014).iEdible 
mushrooms iare itraditionally icollected ifrom ithe 
forests ibut inow isome iare icultivated i(Zhang iet 
al. 2014). Wild imushrooms iare iseasonal, iso 
cultivation iguarantees ia iconstant isupply ito ithe 
market iall iyear iround.iMushrooms ihave imultiple 
benefits ithat iinclude ihigh inutritional ivalue, iare 
used ias ifood isupplements, iand iare igrown 
throughout the year using cheap materials thereby 
improving food security. Mushrooms have 
important medicinal values which improve health 
(SIRDC, 2017). Mushrooms are ipacked with ifour 
key inutrients inamely iselenium, vitamin iD, 
glutathione, iand iergothioneine iwhich ihelp 
mitigate ioxidative istress iand iprevent idifferent 
diseases.iMoreover, iit ioffers ia istrong inatural 
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umami iflavor, iallowing iconsumers ito ireduce salt 
proportion iin imushroom imeals iby i30-40%, 
thereby ibenefitting ihealth i(Li iet ial., i2021). 

Mushroom iproduction ihas iincreased globally 
by 10 times in the past four decades (Zhang et al. 
2014). A gradual iincrease iin iworld imushroom 
production had ibeen iobserved ifrom i2000 ito 
2007 ithose iproduction iwas i26 imillion itons iand 
it rose to 33.4 million tons in 2007 (Gebretsadkan, 
2015). The iincrease iin imushroom ioutput ihas 
been iattributed ito iimprovement iin imushroom 
biotechnology, iexpansion iof imarket idemand, 
beneficial ieffects, ithe ireduced ilife icycle iof 
mushrooms, ihigh itradability iof imushrooms, iand 
low icapital iinvestment i(Bradley i2013; iRaman et 
al., 2018). Evedences ialso ishowed ithat ithe global 
mushroom iindustry ihas iexpanded ivery irapidly in 
the ilast itwo idecades iby ithe iaddition iof inewer 
types iof imushrooms ifor icommercial icultivation 
(Sharma iet ial., i2017).iThe iglobal imushroom 
market isize iwas ivalued iat iUSD i50.3 ibillion iin 
2021 iand iis iexpected ito iexpand iat ia icompound 
annual growth irate (CAGR) iof i9.7% ifrom i2022 
to 2030. The production, imarketing, iand economic 
value iof imushrooms iare iexpected ito iincrease 
globally idue ito iincreasing ivegetarian ipopulation 
demand, irising ihealth iconsciousness, ipenetration 
of ithe iretail inetwork, iexpansion iof ithe ifood 
processing iindustry i(Amin iet ial., i2014; iLu iet 
al., i2020; iNiego iet ial., i2021).iBecause iof ithe 
increasing imushroom idemand, iit iis iexpected that 
the itotal ivalue iof ithe iglobal imushroom imarket 
per iannum iwill iexceed iUSD i50 ibillion iin ithe 
coming ifew iyears(Raman iet ial., i2018).iThe 
global imarket ivalue iof iedible imushrooms iis 
forecasted ito ireach iup ito iUSD i62.19 ibillion iin 
2023 (Grand View Research, 2021). Among 
mushroom iproducts, ithe imedicinal imushroom 
market isize iis iprojected ito iincrease iby iUSD 
13.88 ibillion ifrom i2018 ito i2022 i(Niego iet ial., 
2021).iWith isuch ia imarket igrowth, imushroom 
nutraceuticals ihold ito ibe ivery ipromising iin ithe 
years to come. By revenue, the global mushroom 
market iwas iestimated iat iUSD i46,107.9 imillion 
in i2020 iand iis iexpected ito reach iUSD i95,253.3 
million iby i2028, igrowing at ia iCAGR iof i9.5% 
from i2021 ito i2028. 

In Africa, mushroom consumption habit in 
many parts of African countries is well developed 
(Birhanu and Zerihun, 2012). In Eastern iAfrican 

countries iincluding iEthiopia, productions iof 
edible imushrooms iare iat ia ismall scale iand inot 
satisfying ithe ifast-growing demand locally iand by 
the ibooming itourist iindustry (Sileshi, i2014).iIn 
Ethiopia, the current demand for fresh mushrooms 
by hotels and airlines is estimated at 460 tons and 
being catered mostly through imports because the 
production iis imuch lower (Sileshi,2014).iOn ithe 
other hand, the global imushroom idemand iis more 
than i50 billion iUSD iannually iand iis iincreasing 
every year iby iabout i20%, ihence ithere iis ialso 
room for iexport imarkets.iThe idemand ifor ilarge-
scale production iin iEast iAfrica iis iapparent iwith 
a huge iimpact ipotential i(Kivaisi iet ial., i2010). 

In iEthiopia imushroom ihas ibeen iused ias 
food by the inhabitants in Southwestern Ethiopia 
(Teferi et al., 2013; Semwal et al., 2014). 
Cultivation and iexploration iof imushrooms in 
Ethiopia ihave ibeen ireported iscarcely.iThere are 
still isome igaps iin itraining iand iawareness 
programs iof itechnology itransfer ito ithe ifarmers 
or ilocal ipopulace iregarding imushroom utilization 
and icultivation i(Teferi iet ial., i2013).iA ireview of 
existing iliterature ion imushroom istudies iof ithe 
country iindicated ithat ithe ifungal iresource iof the 
country iis ipoorly istudied, idocumented, iand inot 
properly iutilized i(Ayana, i2021).iEven iif ithe 
mushroom is abundant in the country, the practice 
of cultivation is very poor, and if present, it is 
mostly restricted to urban areas (Abate, 2014; 
Weldekiros et al., i2017). Because of insufficient 
production, large hotels and foreigners are used 
from supermarkets that are imported from abroad, 
so the iproduction iof mushrooms cannot support 
the consumers' demand (AUAB, i2015). However, 
since mushroom is an emerging business sector in 
Ethiopia, iinformation is lacking all about the status 
of mushroom (Getachew iet ial., i2016).i 

To ifulfill ithe idemand ifor imushrooms, ithe 
country iis iimporting iit ifrom idifferent countries. 
The iexisting ipublished iworks ishows the itrend of 
import iand iexport iof imushrooms in ithe icountry 
are ilacking. iTo ireduce imushroom importsiby 
depreciating ihigh iforeign icurrency, the iobjectives 
of ithis iresearch iwork iare ito i1) quantify ithe 
imported iand iexported iquantities iof mushrooms 
in iEthiopia, i2) iassess ithe itrends iof import 
spending iand iincome ifromiexports3) ito identify 
key mushroom suppliers to Ethiopia and mushroom 
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export destinations countries, and 4) provideipolicy 
intervention. 
 

MATERIALS AND METHODS 
The data for this study were acquired from the 

Ethiopian Customs and Revenues Authority 
(ECRA) of import-export data iwithin ithe periods 
of 1997–2020. The Ethiopian Customs Commission 
provided iraw istatistics ion ithe international itrade 
of mushrooms for the years 1997–2020 (ECC).iThe 
data iused ifor ithis istudy consists iof annual itime 
series idata iof ii) iimport value iand volume, iand 
ii) iexport ivalue iand volume iof mushroom 
Ethiopia iduring ithe iyear 1997 ito 2020.iFor ithe 
imported imushrooms, cost, insurance, iand ifreight 
(CIF) values; iwhile for the exported imushrooms, 
free on board (FOB) values were used in the 
analysis. We used conversion to the import-export 
value of the local currency (Birr) iinto iUS$, ibased 
on the exchange rate idata iobtained ifrom ithe 
National Bank of Ethiopia (NBE) for the different 
months and years. The trend of mushroom import-
export was icomputed iusing iExcel i(Microsoft 
Corp., Redmond, iWA, iUSA).iThe itrade ibalance 

was calculated iby isubtracting ithe iimported 
quantities/expenditures to import from the exported 
quantities/incomes generated in the same years’ 
time period. Overall, for the data analysis, 
descriptive statistical methods and inferential 
statistics, as well as the results, were presented 
through graphs and tables.i 

The iforecast iof imushroom itrade iwas ialso 
estimated using Autoregressive Integrated Moving 
Average (ARIMA) model. The ARIMA is 
expressed as AR: (p=degree of the autoregressive 
part); I: (d=degree of the difference involved), and 
MA: (q=degree of the mean part).iThe iARIMA 
model iwas ideveloped in the 1970s by George Box 
and iGwilym Jenkins ito idescribe ichanges iin the 
time iseries using ia imathematical iapproach also 
known ias ia BOX- iPierce imodel.iBox iand Pierce 
refer to the set of procedures for identifying, fitting, 
and checking ARIMA models with time-series data. 
Forecasts follow from the form of fitted model (Box 
and Pierce, 1970). The ARIMA model is expressed 
as follows: 

 

1. Autoregressive model: AR (p) is the general form: 

"Yt i= iβ0 i+ iβ1Yt-1 i+ iβ2Yt-2 i+---+ iβpYt-p i+ iεt----(1)"  
Where, iYt i= iResponsei(dependent) ivariable iat itime it 
Yt-1,Yt-2,Yt-3---------,Yt-p i= iResponse ivariable iat itime ilags it-1, it-2,------,t-p irespectively 

β0, iβ1, iβ2 i------------- iβp i= iCoefficients ito ibe iestimated iεt i=Error iterm iat itime it 

2. Moving iaverage imodel: iMA i(q) iwhich ihas ithe igeneral iform: i 

Yt i= iμ i+ iεt i- iθ1ε it-1 i- iθ2 iε it-2 i--- iθq iεt-q-----(2) 
Where; iYt i= iResponsei(dependent) ivariable iat itime it 

μ= iConstant imean iof ithe iprocess 

θ1, iθ2, i---------- iθq= iCoefficients ito ibe iestimated 

εt i=Error iterm iat itime it 

εt-1,εt-2,--------εt-q= iErrors iin iprevious iperiods ithat iare iincorporated iin ithe iresponse iYt 

3. Mixed Autoregressive Integrated Moving Average (ARIMA) Model: ARIMA (p, d, q) which has the 
general form: 

Yt i= iβ0 i+ iβ1Yt-1 i+ iβ2Yt-2 i+---+ iβpYt-p i+ iεt i- iθ1 iεt-1- iθ2 iεt-2 i--- iθqεt-q---(3) 
 

Determine whether the series is stationary or 
not by considering the graph of the Partial 
Correlation function (ACF).iIf a graph of ACF of 
the time series values either cuts off fairly quickly 
or dies down fairly quickly, then the time series 
should be considered stationary. If a graph of ACF 
dies down extremely slowly then the time series is 
non-stationary.iIf ithe iseries iis inot istationary, iit 

can be transformed idata ito ia istationary iseries by 
differencing. The graph of the autocorrelation 
function (ACF) and the Partial Correlation function 
(PACF) was used to determine the model. 
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RESULTS AND DISCUSSION 
Import-export trend and status of mushrooms in 
Ethiopia 

World imushroom iproduction ihas igradually 
increased ifrom i0.30 imillion itons ito i3.41 million 
tons over the last 50 years from 1965 to 
2015i(Singh iet ial., i2017). Resultantly, the world 
trade trend shows that the mushroom export/import 
has also continuously increased during the period. 
The import quantities and expenditure of 
mushrooms in Ethiopia are presented in Figure 1 
between the years of i1997 – 2020. Accordingly, the 
country imported a total and an average of i2,118.9 
and i88.3 tonnes of mushrooms iper iyear.iOn ithe 
other hand, the estimated result shows that the 
country ihas iexported ia itotal iof i87 itonnes iof 
mushrooms iwith ia iyearly iaverage iof i5.1 itonnes 
(Table). From such quantities of exports, the 
country earned a total income of about i$188,262.7 
and ion iaverage i$11,074 per year. Regarding the 
expenditure, ithe icountry ispent i$3,700,786.05 ifor 
mushroom iimport.iThis iresult isuggests ithat ithe 
quantity iof iimported imushrooms iis igreater ithan 
export iby i89% iin ithe icountry.iThis irevealed 
that ithe country is heavily dependent on imported 
mushrooms which leads to an imbalance between 
import and export of mushroom trade. The finding 
implies on the export front, till, Ethiopian 
contribution to the world mushroom trade was 
almost negligible compared to import. 

The ifindings iindicated ithat iEthiopia ispent 
millions iof i$ ito iimport imushrooms.iThis iresult 

is icomparable iwith iprevious iempirical ipieces iof 
evidence that showed the demand for fresh 
mushrooms exceeds the supply (Sileshi, 2014). As a 
result, the existing few fresh mushroomiproducers 
for example in Addis Ababa could not meet the 
demand of the market. Due to this, many 
supermarkets imported a huge amount of 
chemically preserved mushrooms from different 
countries (Sileshi, 2014). On the export side, 
Ethiopia began exporting mushrooms in 2004 but 
did not export any from 2009 to 2013 for 
unexplained reasons (see Table 1). The only highest 
quantities iof imushrooms iexported ifrom Ethiopia 
and iincomes iwere igenerated iin i2006 (Table 1). 
Studies in the past stated that even if the mushroom 
is produced in Ethiopia, there are challenges that 
affect the commercial mushroom production; such 
as lack of capital investment to start up, diseases, 
lack of physical materials, lack of training and 
experience, lack of support from governments and 
other bodies (Gebretsadkan, 2015; Sileshi, 2014). 
To achieve sustainable production and marketing of 
mushrooms should require considerable 
investments to develop a contemporary mushroom 
farm (Raut, 2019). The expenses of imported 
mushroom results indicated that the total spent of 
import is about US$ 3,700,786 as well as yearly 
expenditure was US$ 154,199 from different 
countries. The expenses to import mushroom in 
Ethiopia was much higher than the income 
generated from the export of mushroom into the 
country. 

Table 1. Trends of imported-export mushrooms (1997-2020) 

Year 
Volume import 

(tonne) 
Value import 

($US) 
Volume export 

(tonne) 
Value export 

($US) 
1997 6,895.00 11,025.49 0 0 
1998 27,464.00 2,367.45 0 0 
1999 5,735.00 10,686.84 0 0 
2000 10,499.00 14,035.96 0 0 
2001 66,011.00 51,738.09 0 0 
2002 9,644.00 11,713.6 0 0 
2003 24,706.00 25,721.21 0 0 
2004 35,853.00 33,969 2,373.00 66,348.02 
2005 43,563.56 47,778.49 2,005.00 2,005.00 
2006 47,005.76 78,171.74 63,963.00 93,140.84 
2007 55,355.06 181,712.53 300.00 665.93 
2008 121,555.23 222,787.50 17,956.50 25,312.19 
2009 70,170.92 130,481.88 350.00 387.32 
2010 72,793.65 19,4915.01 4.00 138.58 
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2011 75,339.53 163,966.13 48.00 249.46 
2012 99,547.46 284,266.14 5.00 15.39 
2013 10,6002.46 217,595.03 0 0 
2014 188,128.68 455,459.11 0 0 
2015 134,322.41 290,534.32 0 0 
2016 166,159.01 258,751.69 0 0 
2017 172,546.07 262488.90 0 0 
2018 154,273.28 208,356.77 0 0 
2019 271,440.48 329,599.69 0 0 
2020 153,919.06 212,663.47 0 0 
Total 2,118,929.62 3,700,786.05 87,004.50 188,262.72 

Average 88,288.73 154,199.42 3,625.19 7,844.28 
 

The trend analysis result for the relative 
quantities and expenditure of imported mushrooms 
is also presented in Figure 1 from 1997-2020. The 

estimated result indicated that the average yearly 
quantities and expenditure trends of imported 
mushrooms are 53 % and 44%, respectively.  

 

Figure 1. Trend of percentage change on the quantities and relative expenditure of mushroom in Ethiopia 
(1997 - 2020) 
 

The trade balance of both import mushroom 
quantity and expenditure revealed that the import 
and export quantity is not balanced (Table 2). The 
findings iindicated ithat imost iof ithe iyears ithe 
imported quantity iof imushrooms iwas ihigher than 
exported quantities which is a trade deficit.iOverall, 
the itrade ibalance iresult ishowed that ion iaverage 
the iquantities iof imushrooms exported ifrom 
Ethiopia iwere imuch iless ithan imported iby i84.7 
tonnes.iLikewise, ithe iyearly average income from 
the export is much less than the expenditure of 
imports by US$ 146,355.iThe existence of a trade 

gap in mushroom when customers are increasingly 
looking for high-quality products (Raut, 2019). In 
general, the incomes generated from the export of 
mushrooms were much iless ithan ithe expenditure 
of iimport iby 92.8%.iThis isuggests ithat ithe 
country ihas ito give idue iattention ito ireducing the 
iexpenditure from ithe iimport iby iexpanding 
icommercial farms of mushrooms in the country 
through diversification of livelihoods and income 
generating activities (Sileshi, 2014). Evidence 
showed that existing market demand and supply of 
mushrooms in the local market is at a rudimentary 
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stage idue ito inefficient iproduction and ipoor 
quality iof ithe products (Sileshi, i2014; Getachew 
et ial., i2016). 
Table 2. Balance of Mushroom Trade in Ethiopia 
(1997-2020) 

Year Volume (tonne) Value ($US 
1997 -6,895.00 -11,025.49 
1998 -27,464.00 -2,367.45 
1999 -5,735.00 -10,686.84 
2000 -10,499.00 -14,035.96 
2001 -66,011.00 -51,738.09 
2002 -9,644.00 -11,713.6 
2003 -24,706.00 -25,721.21 
2004 -33,480.00 32,379.02 
2005 -41,558.56 -45,773.49 
2006 16,957.24 14,969.1 
2007 -55,055.06 -181,046.6 
2008 -103,598.73 -197,475.3 
2009 -69,820.92 -130,094.6 
2010 -72,789.65 -194,776.4 
2011 -75,291.53 -163,716.7 
2012 -99,542.46 -284,250.8 
2013 -106,002.46 -217,595.00 
2014 -188,128.68 -455,459.1 
2015 -134,322.41 -290,534.3 
2016 -166,159.01 -258,751.7 
2017 -172,546.07 -262,488.9 
2018 -154,273.28 -208,356.8 
2019 -271,440.48 -329,599.7 
2020 -153,919.06 -212,663.5 

Total -84,663.55 -146,355.1 
Average -84.664 -146,355 

 

The extent of mushroom import-export in 
Ethiopia with different countries 

The iimport idata iof imushrooms ishows ithat 
Ethiopia imported from 29 countries in the years of 

1997 – 2020ias well as exported to 12 countries 
from 2004-2020. This implies that Ethiopia is 
involved within a few countries for the export and 
many for import mushrooms. The major mushroom 
importer countries to Ethiopia are presented in 
Figure 2 between the years 1997-2020. Among 
importer countries, United Arab Emirates iare ithe 
dominant which accounts 53%, followed by the 
Netherlands (24%), Italy (10%), China (6%), 
Belgium (3%), Djibouti (2%), Malaysia (1.0%) and 
Turkey (1.0%). The result indicates that European 
countries iare ithe imajor isuppliers iof imushrooms 
while imushroom iimport iwith iAfrican icountries 
was ilimited. iThe iresult iindicated ithat imost iof 
the iexpenses imushroom iwas ispent ito iimport 
from ithe iUnited iArab iEmirates ifollowed iby 
China. iThis icould ifurther ishow ithat ithe iUnited 
Arab iEmirates iwas ithe imain isupplier ifor imost 
of ithe imushrooms ito iEthiopia. iSimilarly, imost 
of ithe iexpense ifor imushroom iimportation iwas 
spent iin iAsian iand iEuropean icountries iwhich 
could ibe irelated ito ithe idifferences iin ithe iprice 
tag iof ithe iimported imushroom ior ithe iquality of 
the iproduct ithey isupplied. iEthiopia iimported 
mushrooms iin ithe iyears iof i1997–2020 only in a 
few African countries such as limited only Djibouti. 
This icould ifurther ishow ithat ithe itrade linkage in 
mushroom ibetween iEthiopia iand other African 
countries iis ipoor iand ilimited ionly ito very few 
countries. 
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Figure 2. The share of major countries importing mushrooms to Ethiopia (1997 - 2020) 
 

On the other hand, the major mushroom export 
destination countries and relative income from the 
export are presented in Table1. Ethiopia started to 
export mushrooms in 2004.The finding indicates 
that the export quantity accounts for 85.7 %, 2.5%, 
2%, 2%, 2%, 1.8%, 1.6%, 1.6% to Yemen, Italy, 
Sudan, Djibouti, United Arab Emirates, 

Netherlands, and United Kingdom, respectively.  
Likewise, about 64.4 %, 1%, 0.9%, 0.4%, and 28.8 
% of mushroom income was gained from Yemen, 
Saudi Arabia, Italy, Sudan, and the United 
Kingdom, correspondingly. This result indicates 
that Yemen was the major destination country for 
the exported mushrooms of Ethiopia.  

 

Table 3. Major export destination countries of mushroom from Ethiopia (2004– 2020) 
Countries Relative net weight export Relative income from export 
Yemen 86% 66% 
Saudi Arabia 2% 1% 
Italy 2% 1% 
Sudan 2% 1% 
Djibouti 2% 1% 
United Arab Emirates 2% 1% 
Netherlands 2% 1% 
United Kingdom 2%  

 

Forecasted Mushroom Trade  
The forecast of mushroom trade is analyzed 

from 2021 to 2040, for 20 years (Figure 6). The 
import and export value, the time series, ACF, and 
PACF plots of the first-difference time series are 
also presented in the result. The first difference in 
time series is stationary, as can be seen from the 
time series plot (constant mean and approximately 
constant variance. The ACF and PACF plots in the 
spending and income case illustrate that the model 
would be appropriate for the first-differenced data. 

The best models are chosen from among the 
competing models based on the minimum value of 
the root mean square error (RMSE), mean absolute 
error (MAE), mean absolute percentage error 
(MAPE), maximum coefficient of determination 
(R2), and, of course, the significance of the models' 
coefficients. The autocorrelation function (ACF) 
and partial autocorrelation function (PACF) of the 
residuals are used to perform diagnostic checks on 
the best-fit models (Figure 4). 
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Figure 3. First difference plots of ACF and PACF for the import and export value of mushroom 

 

 
Figure 4. Residuals plots of ACF and PACF for the expense and income value of mushroom 
 

The forecasted result based on the model of 
1997–2020 iindicated ithat iin ithe iyears i2021–
2040, the country’s average yearly itotal iexpenses 
to import imushrooms iwill iincrease ifrom ithe year 
1997–2040 by 50%.iAn increase in future expenses 
to import mushrooms can be related to an increase 
in ithe ivolume iof idemand iof imushrooms iin ithe 
country iin ithe icoming ifuture iwhich icould ibe 
related ito ia ipopulation iincrease. 

The ARIMA model was used to forecast 
Ethiopia's annual import-export mushroom value 
figures 9 from 2021 to 2040. As a result, the 
ARIMA (1, 1,i0) and ARIMA (4, 1, 1) models for 

revenue and expense value are adequate for yearly 
forecasting in Tables 2 and 3.iAccording to the 
study, ithe imushroom iimport ihas ideveloped iat ia 
rapid ipace, iwith iyearly iaverage igrowth irates ias 
high ias 3% during the forecast years. The 
predicated iimport iof imushroom iexpense ivalue 
will reach $7,567,946 from 2021-2040 and 
$483,528 as well as ($-8368.70) for income value 
by 2040, representing a 50% increase from i2021 to 
2040. As presented in the graph, the predicting 
value of import is increasing; whereas export value 
will almost be negative. 
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Table 4. Model statistics of forecasting 
Mushroom Model R-square RMSE MAPE MAE 

Expense value 
ARIMA (1,1,1) 0.683 73267.98 84.66 50109.06 
ARIMA (0,1,1) 0.673 72652.51 94.11 51961.24 
ARIMA (1,1,0) 0.683 71507.24 84.36 49922.00 

Income Value 

ARIMA (1, 1, 1) 0.232 21622.55 479.20 9453.85 
ARIMA (1, 1, 0) 0.230 21138.17 501.24 9394.25 
ARIMA (0, 1, 1) -0.101 25276.31 3021.15 11939.90 
ARIMA (4, 1, 1) 0.426 20277.06 2039.14 8772.22 

 
Table 5. Coefficient estimates of ARIMA Model 

Mushroom Model  Coefficient SD t sig 

Expense value 

ARIMA (1, 1, 1) 
Constant 11180.47 9594.38 1.165.26 0.258 

AR -0.573 0.340 -1.683 0.108 
MA 0.030 0.400 0.074 0.941 

ARIMA (0, 1, 1) 
Constant 12489.15 5850.55 2.135 0.045 

MA 0.657 0.193 3.402 0.003 

ARIMA (1, 1, 0) 
Constant 11159.92 9520.31 1.172 0.254 

AR -0.593 0.186 -3.183 0.004 

Income Value 

ARIMA (1, 1, 1) 
Constant -2.6147 4052.21 -0.000 0.99 

AR -0.7570353 0.1884278 -4.02 0.000 
MA -0.0525057 0.4962161 -0.11 0.916 

ARIMA (1, 1, 0) 
Constant -19.71716 3699.44 -0.01 0.996 

AR -0.7756616 -0.0990671 -7.83 0.000 

ARIMA (0, 1, 1) 
Constant -476.00 4063.11 -0.12 0.907 

MA -1.000549 67.2167 -0.01 0.988 

ARIMA (4, 1, 1) 

Constant -541.41 3631.48 -0.15 0.881 
AR1 -0.0192551 0.6342473 -0.03 0.976 
AR2 0.7901978 0.1720887 4.59 0.000 
AR3 -0.073441 1.061907 -0.07 0.945 
AR4 -0.4344119 0.2399861 -1.81 0.070 
MA -1.00007 -388106 -2.58 0.010 

 

The global market was worth also 
approximately USD 241 billion in the year 2019 
and is expected to bloom up to USD 373 billion by 
2025 with a growth rate of 7.5% for medicinal 
mushrooms (Niego et al., 2021). The driving force 
of its market value increment is due to the health-
promoting benefits of consuming mushrooms. On 
the other hand, the global edible mushrooms market 
is forecasted to grow at a high rate of 7.9% during 
2020–2027 (Niego et al., 2021). Similarly, edible 
mushrooms had a global market value of USD 
42.42 billion in the year 2018, USD 45.3 billion in 
2020, and are forecasted to increase up to USD 
62.19 billion in 2023, and USD 72.5 billion by 2027 
(Niego et al., 2021). 

 

CONCLUSION 
Even though Ethiopia has favorable climatic 

conditions with varied topography for the 
production of mushrooms the findings indicated that 
the country is heavily dependent on imported and 
preserved mushrooms. Ethiopia spent US$ 
3,700,786 to import mushrooms in the years of 
1997–2020 and gained $188,262.7 income from 
2004-2020. The trade balance of the country shows 
a trade deficit. The forecasted result revealed that 
the country will spend $7,567,946 from 2021–2040. 
Thus, emphasis has to be given and works strongly 
on the expansion of mushroom-producing 
companies in the country. Government initiatives 
such as financial aid for new producers, the 
introduction of new technology, and efficient 
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packaging will help for developing the product 
faster by incorporating mushroom production in the 
agricultural and forest development strategy of the 
country. 
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