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Abstract
Background: Growing and planting of Eucalypts tree at a farm level in the form of woodlot has become a common practice among Ethiopian rural households. Currently, Ethiopian smallholder farmers mainly establish Eucalypts
woodlot as a part of livelihood portfolio for meeting both household wood consumption and generating cash
income. However, empirical evidence is lacking on the extent of households motivation in Eucalyptus woodlot production and factors influencing commercial values of its products. Consequently, this study investigated the factors
influencing commercial value of Eucalyptus woodlot products in Wogera district.
Methods: Primary data were collected from 120 randomly selected Eucalyptus producer households through pretested questionnaires. Multiple linear regression analysis was employed to determine the significant variables affecting commercial values of Eucalyptus products in the study area.
Results: The result of the study revealed that different types of local Eucalyptus woodlot products such as pole, worage, mager, split wood and bundle of firewood were produced and used both for households’ consumption and commercial purpose. Moreover, the OLS model result indicated that age (p < 0.1), wealth status (p < 0.1) and woodlot size
of households (p < 0.01) positively and significantly determine the commercial value of Eucalyptus woodlot products.
While, access to credit service and experience are significant but with negative influence on the commercial values of
woodlot products at 5% levels of significance.
Conclusion: Generally, production and marketing of Eucalyptus wood products play a significant poverty alleviation
role as a source of regular income, local medicine, firewood, fence and construction materials in turn improving the
livelihoods of the rural community in Ethiopia. Based on the findings, providing capacity-building training to strength
producer’s credit usage on Eucalyptus Woodlot production system should be advisable. Moreover, the stakeholder
should establish wood industry to enhance the income generation capacity of Eucalyptus for producers and traders.
Finally, to reduce the conflict between crop producers and Eucalyptus producers, cluster planting are advisable.
Keywords: Woodlot, Multiple linear regression, Eucalyptus, Commercial value and Ethiopia
Background
Forest plantation is wide spreading economic activity in
the highlands of Ethiopia mainly attributed to the degradation and limited access to the natural forests, introduction and popularization of fast growing tree species,
as well as the awareness of smallholder farmers on the
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financial returns from plantations. Forest plantations
in the Amhara region exist in different forms such as
(i) private, (ii) community, and (iii) state (Tadesse et al.
2015). Recent emerging approaches also involve plantation development on communal lands under Joint Forest
Development (JFD) scheme (Raphael and Alemu 2016).
Hence, smallholder farmers are the main actors in the
plantation development and commercialization systems
in the region and the country at large. Consequently, private small-scale plantations constitute by far the largest
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proportion of the plantation resources accounting more
than two-third of the overall plantation area of the region
(Tadesse et al. 2015). These plantations are typically
monocrops of exotic tree species and managed with short
rotation of 5–7 years. They are chiefly characterized by
poor establishment and management practices, with low
productivity and negative ecological effects (Yitaferu
et al. 2013; Lemeneh and Kassa 2014; Tadesse et al. 2015).
The current trend of small-scale plantation expansions
in the country also indicates the popular acceptance
of forest plantations as an attractive business for smallholder farmers in the region. The economic potentials of
exotic tree species have led to expansion of plantations
not only on marginal lands but also conversion of crop
lands to woodlots (Yitaferu et al. 2013; Lemeneh and
Kassa 2014; Tadesse et al. 2015). However, coupled with
the lack of proper lad use system and management of
the plantations, negative environmental impacts are evidently resulted from the expansion of exotic monoculture
plantations (Yitaferu et al. 2013, Tadesse et al. 2015).
Eucalyptus woodlots production at smallholders’ farm
level is becoming dominant activity in the highlands’
farming system used both for subsistence and income
generations (Kebebew and Ayele 2010). According to
Mekonnen et al. (2007), Eucalyptus is the most single
dominant plantation species in the country widely used
contributing to the national consumption of construction poles (92%), timber (74%), firewood (85%), charcoal
(40%), posts (83%) and farm implements wood sources
(91%). Similar findings were also reported by Zerga and
Berta (2016). This signifies the significance of smallholder plantation products on the livelihoods of rural
households. Moreover, the market demand and commercial value of Eucalyptus products such as firewood,
pole and charcoal were higher than the products of indigenous tree species like Cordia Africana. As result, most
Ethiopian framers preferred, produce and sell Eucalyptus
woodlot products than many other indigenous species
(Oduol and Nang’ole 2012).
Despite the rapid expansion of smallholder woodlot
productions various variables can influence the performance of forest plantation generally in Ethiopia and particularly in Amhara Region (Raphael and Alemu 2016)
grouped as socio-economic, technical and institutional
factors such as lack of extension service, poor market
access, lack of cooperation, poor appropriate spacing,
thinning, harvesting practice and inadequate institutional
and policy support. Likewise, the main socio-economic
variables that significantly determine absolute income
generated from gum and resin were volume of production, experience, storage, livestock holding, land holding,
household size, off-farm and agricultural income (Alemu
et al. 2014). Moreover, Eucalyptus is a fast growing,
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relatively need low cost, and highly productive species for
bio-energy production. However, the economic profitability and productivity of commercial reforestation with
Eucalyptus for the biomass production is affected by the
volume of wood produced, spatial distribution of trees
and the cost of production (Danilo et al. 2018). Furthermore, producers with limited farm sizes plant Eucalyptus in high density-up to 40,000 stalks per hectare which
decline its production, productivity and profitability performance (Jenbere et al. 2012; Mekonnen et al. 2007).
Given the fast expansion of Eucalyptus plantation in
the highlands of Ethiopia, many of existing research
works on smallholder Eucalyptus plantation especially in
Amhara region are mainly focused on ecological aspects
like environmental effect, hydrological effects and
impacts of Eucalyptus on crop production (e.g. Fikreyesus et al. 2011; Chanie et al. 2013). However, less attention is given on the socioeconomic aspects of smallholder
plantations including investigation of the factors affecting the production and commercialization of smallholder
woodlots and products. Hence this study was intended to
empirically answer the following two key research questions: i) what factor affect commercial value of Eucalyptus woodlot products? And ii) what are the opportunities
and constraints of Eucalyptus woodlot productions in the
study area?

Research methods
Description of the study area

The study was conducted in Wogera Districts of Amhara
National Regional State of Ethiopia. The study area was
selected owing to the potential for Eucalyptus woodlot
production and the current fast trend of expansion and
location close to urban centers where there is growing demand for wood products. Wogera is one of the
administrative districts in North Gondar Zone of Ethiopia (Fig. 1) situated about 36 km from Gondar town and
found at between 37.36 ºE and 12.46 ºN longitude. The
altitude of districts ranges from 1100 m to 3040 m.a.s.l.
The annual rainfall for the Districts ranges between 1000
and 1200 mm and the minimum and maximum temperature is 14 °C and 33 °C, respectively. The rainy months
extend from June until the end of September. However,
most of the persistence rainfall is received during the
months of July and August (Derbe et al. 2018). According to the district agricultural office (2016) the district
has total area coverage of 182,126 ha with cultivated land
(46.1%) being the dominant land use followed by, grazing
land (22.7%), forest land (11%), building (4.42%), rivers
and gorges (2.73%) and others (12.85%). The total population of the District is 268,833, of which 137,057 and
131,776 were male and female, respectively.
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Fig. 1 Location map of the study area

The soils types in the District have predominantly
brown and black colors. The area is characterized by
mixed farming system (i.e. crop and livestock production). The main crops produced in the District are wheat,
barley, teff, maze, sorghum, and leguminous crops like
bean, peas and lentils. Likewise, it is known by high
area coverage of Eucalyptus globulus. Furthermore, the
District is known by livestock production such as oxen,
cows, goat, sheep, mule, horse, poultry, donkey, bull,
heifer and calves (WDAO 2016).
Data collection and sampling procedures

A combination of quantitative and qualitative data was
collected from both primary and secondary sources
for this study. Secondary data was collected from relevant sources of published and unpublished documents
to gain a general insight on the issue of enquiry. Then
primary data was collected from household heads and
community leaders through household interview, key
informants interviews and focus group discussions. The
interview schedule consists of semi-structured questions was translated to local language and pre-tested
prior to the actual data collection. It includes several
issues such as the socio-economic, demographic and
institutional characteristics of household heads, their
practices of land allocation, Eucalyptus production and
marketing embodied in the household farming system. The interviews were administered with 120 randomly selected sample Eucalyptus woodlot producer

household heads. As to the sampling procedures, a
three stage sampling technique was used to select sample households. In the first stage Wogera District was
selected purposively due to high potentials of Eucalyptus woodlot production. In the second stage, out of 41
kebeles/villages/of the District, three kebeles namely
Kossoye, Ambagiorgis Zuria and Yesaq Deber were
purposively selected in consultation with District Agriculture office experts due to the prevailing expansion of
Eucalyptus woodlot on farm lands. In the third stage,
using the Kebele inhabitants list of the sample of three
kebeles using systematic random sampling techniques
120 Eucalyptus woodlot producer household heads
were selected using a formula developed by Yamane
(1967).

n=

N
1 + N (e2 )

(1)

where, n is sample size to be computed, N is Target population in the study area equals to 2686 and e is the level of
precision. The minimum level of precision is acceptable
at 10%.

Analytical framework
Given the diverse data collected from the field and
household heads through the combination of tools, a
combination of analytical methods were used including
descriptive statistics, SWOT analysis and econometrics
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model such as multiple linear regression model were
used. Following the descriptive statistical analysis multiple linear regression model were run to identify significant variables determining the production and
commercial value of Eucalyptus woodlot products in the
study area. Multiple linear regression analysis is important for testing both economic theories and evaluating policy effects for non-experimental data because it
can accommodate many explanatory variables that may
be correlated (Maddala and Lahiri 1992). Unlike simple
regression analysis, multiple linear regression analysis
is more amenable to ceteris paribus analysis because it
allows us to explicitly control many other factors which
simultaneously affect the dependent variable. Greene
(2003) also stated that MLR model is selected for its simplicity and practical applicability. To find out the impact
of factors on commercial value Eucalyptus woodlot products in the district, the functional relationship is specified
in Eq. 2 below.

(2)
where, y = Income (commercial value) generated from
Eucalyptus woodlot products (measured in Ethiopian
Birr), xn = Explanatory variables and εκ = Stochastic error
term.
The general form of the Multiple Linear Regression
models for this study is expressed in Eqs. 3 and 4 below:
y = f(X1 , X2 , X3 , X4 , X5 , X6 . . . Xn , εk )
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variables are said to be highly collinear. Mathematically it
can be expressed in Eq. 5.

VIF =

1
1 − Rj2

(5)

where, R2j is the multiple correlation coefficients between
explanatory variables, the larger the value of R2j , the
higher the value of VIF (Xj) causing collinearity in the
variable (Xj). Likewise, the multicolinearity between discrete variables can be calculated using contingency coefficient. The value ranges between 0 and 1, 0 indicating
no association between the variables and value close to 1
indicating a high degree of association between variables.
As a rule of thumb, if the value of CC is greater than 0.75,
the variables are said to be collinear. Mathematically it
can be expressed in Eq. 6:

χ2
(6)
CC =
N + χ2
where, CC—contingency coefficient, χ2—Chi square test
and N—total sample size.
Based on existing body of knowledge through literature
review the possible explanatory variables hypothesized to
have an effect on the production and commercial values
of Eucalyptus woodlot products were specified for the
Econometrics model (Table 1).

y = β0 + β1 X1 + β2 X2 + β3 X3
(3)
+ β4 X4 + β5 X6 + . . . + βk Xn + εk
where, y = dependent variable explained by different
explanatory variable, Xn = independent variable used to
explain dependent variable, β0 is intercept of regression
model, βk = parameters associated with explanatory variable and εκ = Stochastic error term. This can be written
as matrix notation:
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Prior to the regression analysis, multicolinearity test,
heteroscedasticity diagnosis, linearity test, omitted variable and normality test were undertaken to filter the
variables that are highly dependent. Gujarat (Gujarati
2004) stated that Variance Inflation Factor (VIF) is used
to check multicolinearity among continuous variables.
Before fitting important variables in the model it is necessary to test multicolinearity problem among continuous
variables and check associations among discrete variables, because it highly affects the parameter estimates. As
a rule of thumb, if the value of VIF is greater than 10, the

are male headed household headed (91.67%) while few
of them are female headed (8.33%). Despite it doesn’t
give a full picture, the gender distribution can be an
indication that male headed households tend to engage
in Eucalyptus woodlot production than the female
headed households. The mean age of the sampled producers’ household heads were estimated at 52.61 years
signifying the tendency of older households to engage
in the production of Eucalyptus woodlots. This could
probably be due to the less labour demand for Eucalyptus woodlot production as compared with the crop

Results and discussion
Characteristics of Eucalyptus woodlot producer sampled
households

The survey result, presented in Table 2, summarizes the
general characteristics of the sampled Eucalyptus producer household heads’. Most of the woodlot producers



(4)
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Table 1 Summary of explanatory variables used in OLS model
Variables

Measurement

Categories of variable Expected sign References

Age

Years

Continuous

Family size

Man day equivalent

Continuous

Land size

In ha

Continuous

Access to credit market
information

1 if access, 0 = not

Dummy

1 if access, 0 = not

Dummy

∓

–

+

+

+

Khan (2012), Abiyu et al. (2012)
Musemwa and Mushunje (2012), Obiero (2013),
Namwata et al. (2012), Mekonnen (2009)
Jenbere et al.(2012), Jiriko (2015), Tolera et al. (2008)
Minai et al. (2014), Nyagaka et al. (2010)

Woodlot density

1 if densely, 0 otherwise

Continuous

-

Jenbere et al. (2012)

Selling Price

ETB

Continuous

+/-

Muller (1974)

Woodlot size

ha

Continuous

Livestock numbers

TLU

Continuous

–

Rehima (2006)

Wealth status

1 if rich, 0 otherwise

Dummy

+

Jenbere et al.(2012), Jiriko (2015), Vedeld et al.
(2007)

Cooperation
Experience

1 if cooperate, 0 = not

In year

Dummy
Continuous

Table 2 Socioeconomics and institutional characteristics
Variables

Category of variables

Sex

Male
Female

Marital status

Single

Wealth status

110 (91.67)
10 (8.33)
3 (2.5)

Married

106 (88.33)

Divorced

3 (2.5)

Widowed
Education status

Mean/proportion

8 (6.67)

Literate

68 (56.67)

Can’t read and write

52 (43.33)

Rich

29 (24.17)

Medium

61 (50.83)

Poor

30 (25)

Access to market information

Yes

84 (70)

No

36 (30)

Access to credit service

Yes

87 (72.50)

No
Age (years)
Woodlot size (ha)
Experience (years)
Livestock number (TLU)
Total Land holding (Ha)
Selling price of wood (ETB)
Family size (MDE)

33 (27.5)
52.61 (14.56)
0.26 (0.19)
21 (11.48)
5.10 (3.22)
1.26 (0.594)
33.05 (5.09)
3.40 (1.34)

Household survey data (2017); Figures in parenthesis represent % and std. dev

production which is labour intensive and demands
labour for each year of production. Similarly, married
households (88.3%) constitute the highest proportion
of the Eucalyptus woodlot producer households which
could be associated with the resource endowment especially land. Regarding the educational status, majority
(56.67%) of the sampled producers were literate who

+

+

+

Mekonnen et al. (2007) Jagger et al. (2005)

Kittredge (2005)
Gebreegziabher et al. (2010)

have formal and informal education and be able read
and write. The wealth status of the households also
seems to have relation with the production of Eucalyptus woodlots as it is measured by the resource endowment including land ownership. The survey result
indicated that about 75% of the Eucalyptus producers’ sample households are classified in the better-off
(24.17%) and medium (50.83%) wealth classes.
The survey result also revealed that Eucalyptus woodlot has been a stable land use system practiced for
many years. The mean experience of the producers’
households’ engagement in Eucalyptus woodlot production was 21 years implies they had good knowledge
in Eucalyptus woodlot production and it has been one
of the stable and main economic activity of the households. The average Eucalyptus woodlot size of the sampled households was about 0.26 ha/household which
is about 20% of the average total land holding of the
households. Key informants indicated that Eucalyptus
is considered as a major cash crop in the study area
being one of the major sources of cash income for most
households.
Motivation of smallholder farmers’ engagement
in Eucalyptus woodlot production

Figure 2 presents the main factors that motivated the
household heads to engage in Eucalyptus woodlot production in the study area. The income generation potential of woodlot production is by far the main motivating
factor indicated by large proportion (81.66%) of the producer households. They have planted Eucalyptus woodlot due to the increasing demand of Eucalyptus products
and the income generation potential of the activity. It use
as source of wood fuel and construction for subsistence
uses; income generation to buy productive assets and
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household consumable goods and for house construction. On the other hand, about 61.66% of the respondents indicated that they converted their farmlands into
Eucalyptus woodlot due to the declining in agricultural
productivities meaning the land were not appropriate
to produce different crops due to less fertile, swampy
and water logging natures of soil. Similar results were
reported by Jenbere et al. (2012) revealed that about 88%
of the household heads in south central Ethiopia planted
Eucalyptus trees due to its adaptability, fast growth, nonpalatability for livestock and earn high income from sale
of Eucalyptus wood product (Fig. 2).
Major assortments of Eucalyptus woodlot products
in the study area

Percentage

Based on the size (diameter and length) classes, five
common Eucalyptus woodlot products are produced
and marketed in the study area. The result in Table 3
illustrated the five common assortments of Eucalyptus woodlot products identified by their local names as:
poles, bigger diameter construction round wood (worage), smaller diameter construction wood (mager), Split
wood and bundle of fuel wood. The different assortments of woodlot products listed in here are also preferred for different uses both in the production areas and

90
80
70
60
50
40
30
20
10
0

Higher
demanded

Decline in
agricultural
productivities

urban centers. Pole is mostly used for electricity transmission pole and characterized by their larger diameter
(15–17.5 cm), straightness and length (6–8 m). Construction wood is classified locally into Worage and Mager
depending on the diameter of the round woods used for
construction purposes. Worage is mainly used for house
construction, particularly at roof parts of house and its
diameter and length ranges from 10–12 cm to 8–10 m,
respectively. While Mager is also used for house construction in horizontal position and its diameter and
length ranges from 8–10 cm to 6–8 m, respectively.
Split wood is the other most important types of product, which mainly used for house construction at vertical
positions in all rounds and its length ranges 4–6 m.
The selling price of the local assortments of the Eucalyptus woodlot products also varies according to their
diameter and length. Table 3 presents the average selling
prices of the local Eucalyptus woodlot products in the
study area. Larger diameter products such as Poles and
Worage fetches higher prices, 50 ETB/piece and 33 ETB/
piece, respectively. While smaller diameter assortments
such as Mager (30 ETB/piece), bundle of fuel wood (17
ETB/bundle) and Split wood (13 ETB/piece) fetches
lower prices (Table 3).

Soil
conservation

Fast growing

Non
palatability

Others

Fig. 2 Factors that motivate farmers to start Eucalyptus wood lot production (*Multiple responses)

Table 3 Size classes of local Eucalyptus product assortments
Local Eucalyptus woodlot products

Diameter (cm)

Length (m)

Average selling price
per product in ETB/
piece

Pole for electricity

15–17.5

6–8

50

Poles for roof (Worage)

10–12

8–10

33

Poles for wall (Mager)

8–10

6–8

30

Bundle of fuel wood

–

Split wood

–

2
4–6

17
13
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Factors influencing the commercial value of Eucalyptus
Woodlot Products

The multiple linear regression model result presented in
Table 4 indicates the significant factors influencing the
commercial value of Eucalyptus woodlot production in
the study area. The model was significant (P = 0.0000)
with higher value of R2 (0.6244) indicating larger proportion of the variation in the commercial value of the
woodlot products is explained by the explanatory variables used in the model. Similarly, the regression model
was adequate since in determining model adequacy features such as the R
 2 and the F-value are observed (Gujarati 2007). Of the 14 variables included in the model five
variables namely age of the household heads (P = 0.092),
experience of household heads (P = 0.026), access of
credit service (P = 0.018), wealth status of household
heads (P = 0.084) and woodlot size (P = 0.000) were
found to be significant factors influencing the commercial value of Eucalyptus woodlot products. Regarding
the relationship of variables with commercial value of
woodlot products the variables: household head age,
wealth status and woodlot size of household heads had
positive relationship. While access of credit service and
experience of household heads had negative relationship
(Table 4).
Age of the household head was significant at 10% probability level with positive sign indicating that an increase

in each unit of household age will have an increase in the
commercial value gained from woodlot products. The
possible explanation for this result could be the tendency
of older aged household heads engagement in eucalyptus woodlot production due to the less labour intensive
nature of the business. Other probable reason could be
resource endowment such as land and the associated
woodlot ownership of older household heads. Older
household heads tend to have not enough labors for
labour intensive businesses such as produce agricultural
crops (cereals). Consequently, older household heads
have higher tendency of allocating farm lands for woodlot production due its less labour intensive and less costly
to produce than crop production. The present result is in
line with Cavendish (2000) and Coulibaly-Lingani et al.
(2009) that indicated older households have difficulty to
performing laborious agricultural tasks and may turn to
resource collection activities that demand less physical
labor, such as harvesting and providing of income from
Non Timber Forest Products (NTFPs).
Experience of the household heads in woodlot production was also among the highly significant factor. However, the relation was found to be negative. Meaning
households with longer experience in Eucalyptus woodlot production receive lower commercial incomes from
their woodlots. The possible explanation for this could
be the old age of the coppice stands which may affect

Table 4 OLS model result of determinants of commercial value of woodlot products
Variables

Robust
Coef.

Std. err.

t-ratio

p value

Age of HH in years

576.117

338.374

1.70

0.092*

Livestock number in TLU

2400.051

2436.159

0.99

0.327

Land size of HH in ha

− 5908.873

4517.383

1.14

0.257

8910.597

7825.737

1.14

− 1084.858

481.246

− 2.25

Family size in adult equivalent
Experience of HH in Eucalyptus production (years)
Wealth status of HH (1 = poor, 0 otherwise)

− 3316.951

9055.956

Wealth status of HH (1 = rich, 0 otherwise)

21,597.51

12,392.01

Woodlot size in ha

62,814.91

Selling price of woodlot product in ETB
Contract with traders (1 = have, 0 otherwise

Access of credit service (1 = access,0 otherwise)

0.715

1.74

0.084*

12,208.6

5.15

0.000***

256.949

595.3887

0.43

0.667

− 9557.608

7153.563

− 1.34

0.184

− 22,367.07

9290.448

Woodlot density (1 = dense, 0 otherwise)

8410.302

6905.495

Cooperation participation decision (1 = cooperate, 0 not)

2113.034

Access of market information (1 = access, 0 otherwise)
Constant term

Number of obs. = 120; F(14,105) = 6.22;
Prob > F (P = 0.0000)
R-squared= 0.6244

− 0.37

0.257
0.026**

− 2.41

0.018**

1.22

0.226

8754.79

0.24

0.810

209.522

7751.227

0.03

− 260,069.8

66,089.25

− 3.94

0.978
0.000***

Dependent variable is commercial value of Eucalyptus woodlot products measured in ETB ***, ** and * shows the value statistically significant at 1%, 5% and 10%
level, respectively
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the products quality. As the age of the coppice rounds
increased, the coppicing ability and coppics stands product quality declined. Similar results were also reported
by Obiero (2013) who reported a negative relationship
between the farmers’ experience and farm yield.
The relation between the variables woodlot size and
commercial value gained from Eucalyptus woodlot products was significant and positive. The explanation for this
result is straight forward as the woodlot size increases the
amount of production also increase and so also the commercial value gained from woodlots. The implication is
that household heads with large woodlot, produce and
sell large amounts of Eucalyptus woodlot products to generate high level of income. This result is consistent with
Gebreegziabher et al.(2010) revealed that land size has
significant and positive effect on tree planting decision
and production. This implies household heads with large
land size would increase the propensity to plant tree and
the quantity of trees planted. Likewise, Jagger et al. (2005)
also reported that farm woodlots contribute positively to
the income and resilience of rural households. Moreover,
Gizachew (2017) and Derbe et al. (2018) revealed that
total land holding of the household heads had significant
positive effects on the household’s decision to produce
and establish Eucalypts woodlot on the farm lands.
Wealth status and access to credit were among the significant variables but with positive and negative effects on
the commercial value of woodlots, respectively. The positive effect associated with the variable wealth status can
probably be due to the tendency of better-off households
to establish wider areas of woodlots and their less urgency
to harvest their woodlots. As a result with enough waiting
time they tend to produce larger size assortments which
fetches better prices at markets (Table 3). The implication was household heads’ with better economic status
compared to others in the study area planted large size
of land by Eucalyptus for land tenure security purpose;
purchase additional woodlot land; hired more labor force
to plant, hoe, weed, cut and transport woodlot product effectively in turn increase the return or commercial value of woodlot products. Poor households on the
other hand tend to enter in interlocked transactions by
receiving advance payments and early harvesting of their
woodlots producing lower diameter products receiving
lesser prices. Access of credit service was statistically significant but with negative effect. This could result them
to rush to harvest their woodlots at early stage for loan
repayment. It can also be inferred that, though household
heads obtained credit service, they did not use the credit
properly for Eucalyptus woodlot production purpose
rather used for other trading activities and purchasing of
consumable goods and services. Similar study by Jiriko
(2015) also indicate that wealth status of respondents
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were positively and significantly affect agricultural production. Similarly, Kamanga et al. (2009) affirmed that
poor households have the lowest source of total on farm
forest income than wealthier due to little access to agricultural land. Jenbere et al. (2012) also revealed that
wealth status of the households significantly affected land
area allocated to Eucalyptus plantations in south central Ethiopia. Moreover, this study is consistent with the
previous studies, which stated that tree planting in East
Africa increases with wealth, tenure security and pressure on forest resources (Ndayambaje et al. 2012; Kakuru
et al. 2014). Furthermore, Nguyen (2005) confirmed that
household heads’ wealth status was found to influence
timber harvesting positively because rich household could
have accessed technology, capital and labor.
Problems and Opportunities of Eucalyptus woodlot
Production in the study area

Even though empirical results pointed out that variables which were included in the models above affected
the commercial value of Eucalyptus woodlot products,
households perceived a number of other constraints and
opportunities that affected woodlot production in their
area. As a result, they have given their perspectives on
most important constraints and opportunities affecting Eucalyptus woodlot production and their responses
are summarized below (Table 5). Like researchers, there
is also still argument among household heads regarding
to the plantation and production of Eucalyptus woodlot
in the study area. Some of them support and the other
totally opposed. Those household heads who were support an expansion of Eucalyptus stated that it is an
essential plant which help to improve our livelihood by
earning high income; serve as collateral; unlike other
crops it needs less inputs to produce meaning with least
cost input possible to maximize levels of profit; it used
for building construction and security; helps to work
together in turn improves social capital or interaction
among household heads; easy to adapt difficult environmental conditions; and helps to balance the environments. On the other hand, those who were not support
Eucalyptus plantation stated that household heads and
concerned stakeholders should have control the expansion of Eucalyptus woodlot production due to its negative
(acidity) effect on soil and water, shading and allelolphatic effect on other crops, its cross boundary effect on
neighbors’ crops.

Conclusion and recommendations
In the study area, there is a prevailing expansion of
Eucalyptus woodlot production on crop land of farmers
perhaps due to the attractive financial income gained
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Table 5 SWOT analysis matrix of woodlot production
Strength on Eucalyptus woodlot
production

Weakness on Eucalyptus woodlot
production

Provides high cash income

Allelolphatic effect on soil and
crops

Adapt on infertile land

Cause for water shortage

Fast growing and high coppices

Create conflicts between crop and
eucalyptus producers

Non-palatability natures

Easily attack by thieves

Less labor intensive to crop
Opportunities on production

Threats on production

Multipurpose

Prevalence of theft

Good infrastructure

Loss of crop land and domestic
animals

Too little attack by wild animals

They will become net buyers

Unproductive land expansion

Absence of cluster planting

from woodlot production than agricultural crop production. However, like economist and environmentalist there is still wide divergent opinion among farmers
regarding on the benefits and side effects of Eucalyptus woodlot plantation and production in the study
area. The result of multiple linear regression model also
indicated that policy relevant variables have greatest
influence on commercial value of Eucalyptus woodlot
production system. It revealed that age of household
heads had significant and positive effect on commercial value of woodlot products since older household
heads had not active labour to produce agricultural
crops (cereals) than to woodlot production. Similarly, woodlot size had a positive and significant effect
on commercial value of woodlot products since large
woodlot helps for household heads to produce and sell
large amounts of Eucalyptus woodlot product. Moreover, wealth status of household heads founded to have
significant and positive effect on commercial value of
Eucalyptus woodlot production since household heads’
with better economic status compared to others in the
study area planted large size of Eucalyptus either for
consumption and commercialization purpose or land
tenure security purpose. While, access of credit service
and experience had a significant and negative effect on
commercial value of woodlot products which infers
though household heads who obtained credit service,
did not use the credit properly for woodlot production purpose rather used for purchasing of consumable goods and services. At the same time, experienced
household heads’ knows the side effect of Eucalyptus
woodlot production on soil, water, neighbors and crops
very well than less experienced. Hence they were probably focused on crop and animal production than Eucalyptus woodlot production in the study area.
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Given the potential of the District on Eucalyptus
woodlot production and its significant role to improve
the livelihood of most smallholder farmers, traders and
consumers, the following implication has given for the
development of Eucalyptus woodlot production in the
study area. Credit service is one of the most important
resources in agricultural production. The study recommends that for holistic woodlot production among
household heads, proper use of credit service is necessary. Hence, concerned stakeholders should create
awareness to household heads regarding to the utilization of credit service for Eucalyptus woodlot production through avenue like mass media, extension agents
and other means of capacity building. Likewise, to promote woodlots with sustainable management and high
value like planting and producing more, credit institutions could provide special loans for smallholder farmers who would like to convert their woodlots. Moreover,
the respective stakeholders should provide better farm
land and woodlot/coppices/management practice to
increase production and commercial value of Eucalyptus woodlot products. Furthermore, to reduce the tension between Eucalyptus woodlot producers and crop
producers’ cluster planting is advisable.
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