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in Guraferda Woreda, in Southwestern part of Ethiopia. We used informal discussion
and semi-structured questionnaire survey. The result indicated that all the respondents
were farmers, self-employed in farming. They grow cash crops, food crops, rearing
animals and daily labor were their livelihood activities and sources of income. The
concept of conservation and forest development is supported by the majority of the
respondents and about 40% are dependent on the forests for income generation.
Majority of the respondents (68%) expressed their willingness to plant rubber tree on
their farm. However, land availability, market for the products, gestation period of the
investment, lack of technical knowhow and nearness to resource such as seedlings are
discouraging factors for the engagement of rubber plantations by farmers in the study
area. Thus, taking all these as opportunities could help us to devise strategies such
as rubber tree agroforestry, which probably intensify the farming system and results
willingness to plant rubber trees by farmers in the study area.
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Introduction of 25-35 °C. Today, H. brasiliensis has become a development
instrument tree for developing countries and a good way to fight
against deforestation and soil erosion, which are critical problems in
tropical countries like Ethiopia. It also reduces human pressure on
natural forests by supplying an excellent timber.'>!*

Plantation forest of exotic tree species are one form of forests
in Ethiopia.' They deliver a wide range of social, economic and
environmental benefits.* The importance of plantation forests is
increasing as the demand for forest products is rising and the supply
from the natural forests is decreasing. Accordingly, the areas under In Ethiopia, Heavea brasiliensis tree plantation has been conducted
manmade forests have been increasing from an estimated ca/. 190,000 mainly in the south western part of the country, where this region is
hectare (ha) in 1990 to cal. 972,000 ha in 2011 in the country.! Of considered the most suitable for rubber cultivation. The cultivation
these, about 20% of the plantations are classified as commercial ~ practices are raised under rainfed conditions and the practice mainly
plantations.' The remaining 80% are non industrial plantations, mainly is undertaken by the state. Now attempts are being made to extend
woodlots and trees on farms. Plantation forests are important to meet the practice towards farm level by the rural communities at the
wood requirements for local use, such as for construction material potential rubber growing areas over the country. Although the interest
and for wood fuel>¢ and thereby helping the rural people improving ~ ©of enhancing this in the country is well recognized, the development
their livelihood through the contribution to household economy in ©f Heavea brasiliensis plantations has been lower than anticipated,
Ethiopia.”” Furthermore, in Ethiopia, plantations of some tree species particularly at farm levels by the rural communities. This might be
can also provide important recognized Non-timber Forest products due to the fact that no emphasis was placed on understanding the
(NTFPs)," including the natural rubber. perceptions of local people on H. brasiliensis tree species. Thus, the
future plan may largely depend on addressing farmer’s perception as
well as the identification of factors that encourage or discourage rubber
tree planting on their farms. Also, insight about the above issues will
be helpful in designing effective out—growers scheme for rubber tree
plantations by the farmers, thereby contributing to the betterment
of the livelihood and ultimately rural developments in the country.
Thus, the general objective of this study is to identify the factors that
underlie farmer’s decisions to engage in rubber tree plantation and to
understand farmers’ perception towards the forest resources in their
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Natural rubber is a major industrial raw material with beneficial
economic and ecological impact,'" harvested from the rubber tree.
Rubber tree, Heavea brasiliensis, is one of the world’s important
crops, with 8,000, 000 ha under cultivations'> and can be grown in
plantation as a commercial tree worldwide.!" The tree is native to
South America but can grow in any area with an altitudinal range of
600-900 meters above sea level (masl), except in the arid regions. The
species requires 180-250 cm of rainfall per year and a temperature
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vicinity. Specifically this study identifies the possible approaches and
opportunities to promote rubber trees plantations for natural rubber
production by local farmers in the study area.

Methodology

Study area description

The study was conducted in Guraferda Woreda, found in
southwestern part of Ethiopia. It is located between 34°55°59” to
35°26°13” E Latitude and 6°29°5” to 7°13°20” N Longitude (Figure
1). The district town, Biftu, is about 630 km Southwest of Addis
Ababa. Guraferda is bordered on the south by Bero district, on the
west and north by the Gambela Region, on the northeast by Sheko,
on the east by South Bench, and on the southeast by Menit Shasha.
The elevation ranges of the district lays between 559 and 2389 masl.
The Agro—climatic zones of the study area include low land (Moist
Qolla ~78.25%) and medium (Woynadega ~21.75%) of the total
area of the district."” The annual rainfall varies from 1601-2000 mm
whereas the mean annual rainfall is about 1332 mm. The mean annual
minimum and maximum temperature of the area ranges between
20°C and 29°C, respectively. The vegetation is characterized by
Combretum spp., Oxythenanthra abyssinica, Boswellia papyrifera,
Lannea schimperi, Anogeisus leiocarpus, and Stereospermim
kunthianumcham."® An estimated area of Guraferda district is about
cal. 2565.42 km?. According to Belay et al.,'” the population of
Guraferda district was 45,028 in 2015. The criteria used for selecting
the study area included the farming system and the presence of
farmers who have rubber tree farms in the study area. The inhabitants
of the study area practice mixed agriculture, crop production and
livestock rearing. They commonly grow cash crops, like coffee and
rice. The first four major products of the district are coffee, rice,
maize, and sorghum. Besides crop production, farmers of the district
rear livestock.'
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Figurel Map of Ethiopia and the southern nation’s nationalities and peoples
region, showing the location of Guraferda, the study area.

Data Collection and analysis

Data for the study were collected from the socio—economic survey
that involved various data collection techniques, such as informal
discussion, semi—structured questionnaire survey and observations
of the study area. Before the survey began, farmers were contacted
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to explain the purpose of the survey and to develop trust. For the
questionnaire survey, 25 farmers were purposively selected,!” using
the criterion of ‘having rubber tree plantation on their farm land’. The
survey was conducted in two groups, 17 farmers who were already
engaged in rubber tree plantation and 8 who were not engaged in
planting rubber trees on their farms. A semi—structured questionnaire
was developed and pre—tested, and interviews were finally undertaken
with the selected farmers. Information regarding the objectives of the
study was collected through the interview.

Data collected was checked, corrected, coded and entered into
micro—soft excel. The data were analyzed using the statistical package
for social studies (SPSS). The result presented as percentages, graphs
and mean values by applying descriptive statistics. Secondary
sources were mainly published and unpublished sources also used to
complement and refine the information that had been collected.

Results and discussion
Socio—-economic characteristics

For the interviewed farmers, average family size was six, with a
range from 3—9 individuals per family. The majority of the respondents
(40%) had a family size of 5-8 (Table 1). Illiteracy is high; 56%
(N=14) of interviewed individuals were uneducated, i.e. unable to
read and write, while 24% (N=6) had attended school up to grade 4
and the rest beyond grade 4. The majority (76%) of the respondents
were between 15-50 years of age, while 24% were above 50 years of
age, which shows that the majority are in the active working age (15—
50 years), so that labor might not be a problem at least at household
level in the study area.

All the respondents were farmers, self-employed in farming.
Observation also showed that some were engaged in other work as a
supplement to their farming engagement. From the survey it was also
known that 32 % (N=7) of the respondents have less than 1 ha, 14%
(N=3) have between 2.0 and 4.0 ha, and the remaining 54% (N=12)
have greater than 4.0 ha of land. The range lies between 0.25 and 7 ha,
and the average land holding was 1.9 ha. Growing cash crops, food
crops, rearing animals and daily labor were their livelihood activities
and sources of income.

Tablel Family size of the interviewed farmers in area.

Family size Count %

1—4 8 32%
5-8 10 40%
>8 7 28%

Forest use and conservation

Ethiopia is ecologically very diverse country owing to the varied
topographic features and altitudinal variations." The country also
experiences a very high variation in macro and micro—climatic
conditions.”” This varied ecological conditions enabled Ethiopia to
inhabit various forest types,” which could deliver a wide range of
social, economic and environmental benefits.*

In this preliminarily study, we found that local people depend on
the forest resources for their livelihoods. The forest products used by
the local people including coffee, timber, charcoal, firewood, wild
fruits, traditional medicinal plants, honey, mushrooms, and bamboo
(Table 2). The result is in line with that indicate the forest products
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are crucial elements of rural communities’ livelihoods. However, in
this study all the respondents are directly dependent on the forests
for their livelihood. Among the respondents, 40% (N=10) are directly
dependent on the forests for income generation and 60% (N=15) of
the respondents did not directly dependent on forests to generate
income, except honey. This is probably due to the relatively good
availability of land for farming and pasture for grazing.'> The most
commonly collected forest products by the local people are Coffee,
timber, charcoal, firewood and honey (Table 2).

The concept of conservation and forest development is supported
by 72% (N=18) of the respondents on the context of the resources use.
In case of the forest use ban, 64% (N=16) of the respondents would
oppose such a decision, the rest are ready to go in for alternatives.
Thus, this result indicated that a new approach in the study area
is needed to bring community—based forest management and
conservation strategies.

Table 2 Main forest products use by the local people and their perception
towards use and conservation.

Farmers response

Questions

Yes (%) No (%)
|. Benefits /products drive from the
forest resources
I.1. Coffee 80 20
1.2. Timber 48 52
1.3. Charcoal 80 20
1.4. Firewood 100 -
1.5. Wild fruits 60 -
1.6. Medicine 36 64
1.7. Honey 84 16
1.8. Mushrooms 12 82
1.9. Bamboo 68 32
1.10. Fodder 100 -
2. Mode of forest products use
2.1. Purchased from market 12 88
2.2. Own collection from the natural 80 20
forest
2.3. From own forest developed 8 92
3. Agreement on the conservation and
100 -
development of forest
4. Mode of forest conservation and
development
4.1. Afforestation by state 80 20
4.2. Social forestry 12 88
4.1. Farmers 48 52
5. Acceptance of alternatives for forest 64 36

use in case it is ban

Factors influencing farmers’ rubber tree planting
activity

Among the respondents, about 68% expressed their willingness
to plant rubber tree on their farm for natural rubber production. This
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might be associated with the socio—economic characteristics of the
respondents and their view rubber tree would increase income, provide
wood for lumber, and control of erosion. Those respondents (45%)
planted rubber trees on their farm listed the following as encouraging
factors for their engagement of rubber plantations:

a) The availability of larger area of land

b) Awareness on the economic importance of rubber tree
¢) Training on the cultivation and production systems

d) Nearness to the resource such as seedlings

On the other hand, the negative aspects also mentioned by these
farmers in that the rubber tree can cause hindrance in performing
agricultural operations and ultimately damage crops. However, this
might not be the case that rubber trees in agroforestry systems, which
are not intensively managed, provide plentiful benefits.”! Studies
indicated that rubber agroforestry system is more productive and more
economical.?? In Thailand, for example, which is the largest rubber
producer in the world; farmers use the agroforestry system to combine
rubber with livestock, fruit, fisheries, rice and other crops.?! Thus, the
drawback provided by the respondent regarding the less performing
of agricultural crops is due to lack of awareness of the practice in
the study area, indicating rubber agroforestry practice is one of the
intervention area in the study sites.

Although, the farmers have a positive attitude towards the rubber
tree, about 32% of respondents indicated they have not planted rubber
trees on their farmland. They provided less availability of land, lack
of awareness on the rubber tree, unavailability of market for the
products, long gestation period of the investment and lack of technical
knowhow. Among these factors, the most frequently encountered
response by the farmers’ was less availability of land and long
investment gestation period. This may an indication that tree planting
is more likely among farmers who have large area of land for farming?
as the availability of land is a major encouraging factor contributing
towards rubber plantations in the study area. This indicated that the
competition between trees and agricultural crops assumes importance
if both compete for the same land: if the good agricultural land were
put under forestry, then obviously crop production would be adversely
affected.?® On the other hand, the long gestation period of the rubber
tree investment mentioned might be associated with the farmers’ risk
perception. Appropriate risk perception can be seen as a prerequisite
for choosing an effective risk—coping strategy, because a farmer that
is not aware of the risks faced on the investment is clearly unable
to manage them effectively. Such kinds of problem were discussed,
among others.” This indicated that risk aversion among the farmers in
our study area could increases the chances of implementing farm level
rubber planting. Thus, strategies to have sufficient knowledge by the
farmers concerning the outcomes of certain actions on risk reduction
have to be done, which probably results in willingness to plant rubber
trees by farmers in the study area.

Lesson learnt and conclusion

Rubber tree planting will be largely dependent on the factors which
encourage or discourage planting on farmers’ farmland. The results
of this preliminarily study suggest that farmers in the study area
are aware of the benefits associated with rubber trees. Furthermore,
the attitudes towards rubber tree were mostly positive, meaning
that farmers associated more positive than negative outcomes of
rubber tree. However, land availability, market for the products,
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gestation period of the investment, lack of technical knowhow and
nearness to the resource such as seedlings are discouraging factors
for the engagement of rubber plantations by farmers in the study

area. Our result also indicated that the economic characteristics of

the respondents have an impact towards rubber planting. Farmers
who had more lands are involved in rubber plantation. Thus, taking
all these as opportunities could help us to devise strategies, which
probably intensify the farming system and results in willingness to
plant rubber trees by farmers in the study area. The following lessons
are made to assist rubber plantation in the study area:

a. In this study, the availability of land is reported as a major
encouraging factor contributing towards the expansion of rubber
trees in the study area. This suggested a need to adopt intensive
rubber based agroforestry systems when farming is more directed
towards subsistence level. According to Kenney—Lazarand® &
Viswanathan?! there are four main types of rubber agroforestry or
mixed cropping systems. These include;

1. Rubber—food intercropping systems: short-lived plants such
as pineapples, chillies, bananas, sweet potatoes, long beans and
maize, can be grown in between the rubber tree rows for up to
three years before the trees shade out the crops.

1. Rubber—fruit crop system: fruit tree species can be grown in
between the rubber tree rows throughout the whole productive
period, as the fruit trees grow up with the rubber trees and thus
continue to gain sunlight.

1I1. Rubber—timber species systems: timber species like Azadirachta
indica can be grown in between the rubber tree rows throughout
the life of the rubber trees.

IV. Rubber—livestock farming systems: cows, poultry and sheep can
be raised in the plantations once the trees are older than 18 months.
An average of 6-8 livestock can be raised per hectare.

b. Awareness creation on the market, with the alternatives; market
information and market link, for the rubber product is an important
factor to consider and also the economic benefits of rubber products
in the country need to consider.

c. There is a need to organize rubber tree planters in groups such
as co—operatives to participate in the wider plantation and good
marketing infrastructure and reliable information system should be
developed mainly to address the issue of lack of awareness on the
part of consumers of price and competitiveness of rubber products

d. Further researches on the economic benefits of intercropping
annual and perennial crops with rubber tree to diversify the income
from rubber tree plantations to maximize acceptance the required
acceptance by the farmers.
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