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Abstract
Homestead is land use system in which multi-purpose trees and shrubs are found
in close association with perennial or annual agricultural plants and with animals.
Lack of study on adoption and the processes involved impeded the successful
introduction and adoption of various agro-forestry practices and other rural technologies in rural communities. Homestead agro-forestry technologies (HAFT)
have been introduced and their adoption by farmers is not clearly known and their
effects have not yet been investigated and documented in the study area. Despite
that, this study was thus designed to study on introduced HAFT with the aim to
assess the adoption of introduced HAFT in order to assist the development of homestead agro-forestry in the most effective and efficient way. A structured based
questionnaire was used to collect data on farmers’ adoption of the introduced
HAFT. Using random sampling a total of 131 households were selected for interview. For data analysis, the Statistical Package for Social Science (SPSS) was
used. According to the respondents, the reasons for adoption of HAFT were: (1)
provision of income, (2) source of food, (3) biomass need, (4) need for organic
fertilizer, (5) fodder and (6) soil and water conservation, whereas the reasons for
not adopting HAFT were: (1) shortage of resource capacity, (2) lack of awareness
and (3) shortage of water. The study revealed that HAFT adoption was progressive in the first five years. Wealth status, level of education and land size at
(p<0.05) and similarly distance from nursery and credit facilities at (p<0.1) are
statistically significant factors influencing adoption of HAFT, whereas other 9
factors (age, sex, family size, land tenure, extension service, incentives, knowledge about HAFT, labor and distance from market) are not statistically significant. In general, fostering research and education to enhance capacities and skills
in order to reduce uncertainties with regard to HAFT seems necessary.
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1. Introduction
The forest cover in Ethiopia, which at one time might have occupied as much as 35% of the country, according to the
woody biomass inventory strategic planning project (WBISPP), has now been reduced to about 3.6% [1]. The major
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problems are the annual rate of deforestation that is estimated to range from 163,000 ha to 200,000 ha, which is much
higher than that of annual average of planting, i.e., 2000 ha, an acute lack of information about farm-forestry practices,
limited research and an absence of technical extension to support farm tree growing. It is now recognized that growing
trees in the agricultural landscape is probably the only sustainable way in which the production of poles and firewood
can be increased [2].
The cultivation of trees and agricultural crops in intimate combination with one another (commonly called
Agro-forestry) is an ancient practice used by farmers throughout the world. It is clear from history that agro-forestry is a
new name for a set of old practices [3]. Farmers have nurtured trees on their farmland pasturelands and around their
homes. Neither the concept nor the practice of agro-forestry is new. There are traditionally very intensive forms of
agro-forestry. For example, agro-forestry of Gedeo in SNNPR has production capacity comparable to that of most
high-input agricultural systems [4]. It is commonly agreed that, agro-forestry, for a long period of time, has provided
the services of sustained soil fertility, soil conservation, increased yield, reduced risk of crop failure, fuel and construction wood, fruits, medicines, food, fodder and a source of income similar to [5]. In general, agro-forestry serves for the
greater fulfillment of the socioeconomic needs of local people. It is also well known and universal truth that trees outside forest areas provide environmental services. For instance, shelterbelts and trees on farmlands protect the soil
against the drying effect of winds. Moreover, as stated by [6] and [7] “agro-forestry”, not only contributes to food security and soil conservation, but also has a remarkably great role in conserving biodiversity.
Recently, attention has been given to socio-economic studies related to the adoption of agro-forestry technologies.
Agro-forestry research to date has predominantly focused on the biophysical aspects, with attention given mainly to
yield benefits from researcher-managed agro-forestry plots. In most cases, comparisons are made only on the crop yield
benefits from agro-forestry technologies, which disregard the farmer’s overall loss in crop production through planting
part of the farm with trees [8]. This results in reduced agricultural productivity and contributes for low adoption of
agroforestry technologies.
According to information from the [9] in the SNNPR (Southern Nations, Nationalities and Peoples Regional) State of
Ethiopia, agriculture is the mainstay of 90% of the population, where there are about 2.4 million rural households. The
average landholding of farmers in the region is < 1 ha, with a high degree of fragmentation in most areas, which aggravates the decline in soil fertility. The degradation and deterioration of the productivity of the land has greatly impacted
the livelihood of the community in the region. The above evidences and reviews of studies indicate that the importance
of local and specific studies to identify the socio-economic, physical and technical factors. The factors may be barriers
to the adoption of agro-forestry technologies in general and homestead agro-forestry technologies (HAFT) in particular.
In Hadiya zone, particularly in Lemo Woreda various agro-forestry technologies for soil conservation have been carried out for a number of years by government and World Food Program (WFP). According to a report from the zonal
office of Agriculture and Rural Development, many hectares of land were covered by tree seedlings and by soil conservation structures. In addition, since 2004 more HAFT have been introduced and are still being in introduction, but its
adoption by farmers at the early stage is not clearly known and its effects have not yet been investigated and documented in the Woreda. Limited information is available on the adoption of such technologies in the study area. In spite
of that, this study has been designed to focus on introduced HAFT in the first five years and the features of the increasing importance of agro-forestry technologies in general and HAFT in particular. The present investigation was intended
to assess the adoption of introduced HAFT in the study area with the following objectives: (1) To investigate the approaches used by the Woreda to facilitate HAFT adoption; (2) To assess the overall perception of local people towards
introduced HAFT; (3) To identify factors influencing the adoption of introduced HAFT; and (4) To assess the amount
of HAFT adopters and non-adopters in the study area.

2. Research Methodology
2.1 Design of the Research
The type of the study governs the choice of the study design. In this study, the pragmatic (matter of-factual) world
outlook or rational approach was suitable since it is factual-world practice-oriented and problem-centered [10]. In this
study, a mixed methods design that is, a mix of quantitative and qualitative approach were employed for collection of
data. This study adopted the pragmatism philosophic approach [10].

2.2 Description of the Study Area
This study was conducted in Lemo Woreda, Hadiya zone, Southern Ethiopia. Geographically, the study area is located in 070 41'N Latitude and 0370 31'E Longitude. Topography of the study area is rugged high land and hilly areas
with range of slope from 2-35 percent. Generally, the terrain is mountainous, undulating and broken type that is very
much prone to soil erosion. According to Gilmour [11], land-use planning the soil types or the distribution of soil units
in study area is sand sandy loam, loam and clay. As it has been indicated above, the most widely distributed or that
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covers large area is loam. They are distinguished by high amount of clay and these soils are high fertile and probably
well-drained.
The Woreda is found in “Woina Dega” agro-climatic zone with altitudinal range of 1,950-2,400 meter above sea level. It has a temperature range of 15-180C and an average rainfall is 1,150mm. In the study area, there are a number of
rivers and seasonal streams that drain to the area. They supply water for both drinking and sanitation purposes.
The activities and intervention of human being have influenced the natural vegetation in the study area greatly. Farmers are already adapted to planting of some tree species in the Woreda, to meet the demands for wood need. This is
actually dominated by different types of Eucalyptus species.
The Woreda has a population of 207,469, of which 103,576 are male and 103,893 female. The dominant land-use
types in the Woreda are sedentary mixed farming, whereby the cultivated land accounts for 89% of the total land area.
This in turn indicates that there is great pressure on land. The area practices complete integration of trees, crop and animal production that is similar to Ilany, et al. [12].

Figure 1. Location of Lemo Woreda in Hadiya zone, Ethiopia (Source: Survey result).

2.3 Sample Size Determination
According to [13], the statistical formula used to determine the sample size was
z2 ( p ∗ q)
n=
e2
Where, n = the sample size, z = Standard error associated with the chosen level of confidence p = estimated proportion in the population, q = (100-p) and e = acceptable error (Table 1), but the entire population of professionals working
in line with HAFT was taken (Table 2)
Table 1. Sample size of Hhs of adopters and non-adopters
Adopters

Name of PAs

Non-adopters

Total

Rich

Medium

Poor

Rich

Medium

Poor

Rich

Medium

Poor

Ana-ballesa

2

2

-

1

11

24

3

13

24

Haysie

5

8

5

1

6

6

6

14

11

7

-

24

4

Lissana-senna

4

8

Total

11(8%)

18(14%)

Grand Total

12(9%) 2(2%)

41(31%)

17
34(26%)

54(41%) 13(10%)

90(69%)

25

31

52(40%)

66(50%)

131(100%)

(Source: Survey result)

Table 2. Sample size of professionals’ survey
No. of respondents

Name of employer organization

Male

Female

Total

MOA

•

•

Regional Bureau

3

-

3

•

Zone Department

4

-

4

•

Woreda Experts

6

-

6

DAs (Development Agents)

7

1

8

1

-

1

UN-WFP (Region) (United Nations-World Food Program)
PPRO (Zone) Participatory Poverty Reduction Organization)

1

-

1

Total

22

1

23

(Source: Survey result)
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2.4 Data Collection
Lemo Woreda has thirty three peasant association (PAs), of which three PAs was selected purposively for primary
data collection based on introduced agroforestry technologies in order to avoid peasant associations without introduction of agroforestry technologies. Key informants who include the knowledgeable elderly men and women, religious
and opinion leaders in the community were selected from the PAs by using the purposive method of sampling for an
informal survey. Discussion was also made with Woreda natural resource management professionals in the selection of
the appropriate locations and households in issues of homestead agro-forestry technologies (HAFT) for this study. For
formal survey 131 households (Hhs) were selected using stratified random sampling method based on wealth-rank of
adopters and non-adopters category (Table 1).
The data were collected from both primary and secondary sources. Also field observation was done to reveal the existing situation and cross checked the peoples’ opinion with the real conditions in the field. The primary data collection
was carried out by employing structured questionnaires which were pretested in the field for interviewing sample
households and discussion of key informants. The methods also included collection of secondary data at three levels
(Zone, Woreda and PAs) and by reviewing literatures. Formal survey from the professionals who are engaged or involved in introducing HAFT or working in line with HAFT were provided with structured questionnaires of hand
mailed questionnaires on a certain day or within a limited period (Table 2).

2.5 Data Analysis
Data were analysed by means of the Statistical Package for Social Science (SPSS) software version 24. The results
were presented as descriptive statistics showing the number of households corresponding to their answers usually expressed as percentages and means. Regression (with multi-colinearity test for factors influencing) analysis was carried
out. The data that generated from key informants were analyzed by using prioritizing techniques to identify key constraints and intervention points.

3. Results and Discussion
3.1 The Approach Used to Facilitate the Adoption of HAFT
The concept of homestead agro-forestry development is simple. According to the information obtained from
LWOAaNR the approach, possible interventions and procedures followed all through introduction of HAFT were investigated. According to this investigation, it is essentially an approach to help farmers to help themselves. The expectation is to improve homestead productivity in terms of farm income, food, biomass, and at the same time achieve much
needed soil and water conservation. It is essentially a participatory approach, whereby the farmer and his family are the
main actors and decision makers which is similar to Suyanto et al. [14]. This is also an integrated multidisciplinary approach, in which experts from various disciplines at the Woreda level work together in organizing required inputs and in
providing technical assistance to the farmer in implementing the programme on the homestead, by following a
step-by-step process. This is based on the objectives, on problems on the homestead and on the requirements of the
farmer and his family. The components of the approach were implemented on the homestead according to farmers’ requirements.
An adopter is a farmer who has used these components while non-adopter is one who did not use. The following major components have been identified. These are: Multipurpose tree-planting, live fencing, soil and water conservation,
construction of water-harvesting structures, horticultural improvement, animal husbandry and poultry and compost
preparation as the main ones together with related activities using the following possible interventions:
1) Demonstration of the effect of row planting to a farmer on his homestead, by following the same procedure as for
contour cultivation and with described planting techniques. In agreement with the farmers, working out a suitable rotation with crops he wishes to grow on homestead land should be encouraged, as this does not need extra inputs. Many
farmers grow more than one crop on the same plot of land at the same time, but separately in small blocks. In relation to
this, inter- and strip cropping was demonstrated by planting these crops.
2) Encourage the farmers to plant suitable multipurpose trees or shrubs on the homestead. Provide them with seeds or
seedlings of suitable plant species. These are tree or shrub species that provide food, fodder, and fuel-wood; assist the
farmer to establish and manage these tree crops efficiently.
3) Assist the farmer to use alternative sources of fuel-wood, by growing fuel-wood on the homestead, thus saving
valuable cow dung and crop residues for soil improvement. The cow dung and urine from the cattle shed must be collected and used as manure for making compost, together with crop residues and other green materials available on the
farm. In addition, tip of branches from trees used for animals feed, which are unsuitable as animal feed, can be used as a
source of organic matter.
4) Demonstrate simple techniques of preparing compost from all sources of organic matter on the homestead. Also,
advise farmers to apply organic manure to the land with or without chemical fertilizer, to obtain high crop yields and
DOI: 10.26855/ijfsa.2020.09.008
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reduce soil erosion at the same time.
5) Practice minimum tillage on homesteads where soil is light and easy to work, and where manual weeding can be
used to reduce weed competition. Demonstrate improved crop and soil improvement and management practice to farmers. Assist farmers in managing and utilizing biomass.
6) Encourage farmers to reduce livestock numbers and to improve per capita production by following improved
management practices. Assist farmers in growing suitable forage grasses, legumes and legume fodder trees on the homestead. Advise and assist farmers to organize stall feeding and fattening of selected animals. Help farmers in growing
and collecting feed from various sources on the homestead. Advise and assist farmers in improving poultry. Help them
to obtain better breeds of bird (hens). Home economists and other experts can help the farmer and his family in many
ways. To start with, they should be taught to improve diet, health and hygiene by using the products and income generated on the homestead.
Various steps that were followed in implementing the possible intervention was: discussing the proposal with staff at
regional, zonal and Woreda levels, Preparing a development plan, organizing material inputs in advance, Implementing
the programme on the homestead, Training of field staff and farmers, Monitoring, evaluation and review of the programme.
During the process of HAFT introduction or adoption, all of these are put into practice with the convinced farmers on
the exiting problems and the successful homesteads playing important part in demonstrating and convincing other farmers of the values of HAFT. In yearly basis, in number and percentage, i.e., 2004—3(0.2%), 2005—24(1.3%),
2006—89(5%), 2007—167(10%) and 2008—284(21%), adopters recorded and the change of growth is 0.2%, 1%, 3.7%,
5%, 11%, respectively. In addition, The results of the survey of professionals regarding the process of introducing
HAFT, showed that the provision of inputs had the greatest impact on the introduction process (100%), awareness creation and technical advice were 91% and 83% effective, respectively. Preparation of field days (74%) and provision of
agricultural tools (65%) also had a considerable effect (Table 4).
The findings indicated (Table 3 and Figure 2); the course of adoption in the study area was tolerant. The introduction
of HAFT began in 2004. In this year, only three farmers, one in each peasant association (PA), used these technologies.
In year 2005, only 24 farmers used HAFT. This did not differ considerably from the number of 2004 adopters. This may
be because of early stage of awareness about HAFT [15]. In 2006 and 2007, good progress was observed, with a record
of 89 and 167 adopters, respectively. In 2008, a very good result was recorded, i.e., a total of 284 farmers accepted the
technologies of homestead agro-forestry. This shows that the process of introduction of HAFT was progressive. The
results indicated that the total number of adopters was 567(31%) from the total number of farmers (1,847) in the study
PAs.
Table 3. Peasant associations versus adopters on a yearly basis
Years
Peasant Associations

Total
2004

2005

2006

2007

2008

Ana-ballesa

1

3

14

31

10

59

Haysie

1

4

6

56

179

246

Lissana-senna

1

17

69

80

95

262

Total

3

24

89

167

284

567

(Source: Survey result)

Table 4. Professionals survey result in the process of introducing HAFT
Process of HAFT introduction

Number (n) and percentage (%) n = 23

Creating awareness

21(91%)

Providing seeds and seedlings of (sowing and planting materials)

23(100%)

Technical advice to use compatible trees with crops

19(83%)

Showing or demonstrating and preparing field days

17(74%)

Providing agricultural tools

15(65%)

Choosing model farmers

13(57%)

Giving prize for best ones

11(48%)

* Owing to multiple responses in some cases percentage do not sum to 100 (Source: Survey result).
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Figure 2. Peasant associations versus adopters’ on yearly basis (Source: Survey result).

Wealth status had an influence on HAFT adoption. The wealth status of a household or the wealth of a rural community is clearly observable or measurable. It is not in money form to be hidden, but it can be seen by every assessor. That
is to say, the land can be measurable, livestock can be counted, and homestead resources can also be counted and measured. It is also possible to observe housing conditions. For the adoption of HAFT, one needs an adequate resource capacity. A relatively large number of farmers in Haysie PA adopted HAFT, as compared with farmers in the other two
PAs (Table 3 and Figure 2). Adoption of HAFT is almost compatible with wealth status in the study PAs. This is in
agreement with the findings of [16], and Rogers (2010), that states early adopters are tend to have higher wealth and
social status than later adopters.

3.2 Adoption of HAFT
The survey of professionals’ indicated that HAFT was introduced in relation to soil degradation and a food deficit in
the study area. HAFT was introduced as an alternative means of combating this problem. At the time, farmers asked
will it require a different way of cultivation? Will it bring me more income? How good it is in general? These were
questions that arose at the beginning. But farmers who adopted these technologies said “We have learned that HAFT is
high yielding and plays a large part in generating income and securing our food supply”. It was also noted that early-maturing varieties, that they can sell and use for food, were favored. HAFT provides the advantages that they seek.
HAFT adopter and non-adopters were investigated and summarized in Table 5.
The reasons why farmers adopted or did not adopt HAFT were investigated. According to this investigation, farmers
adopted HAFT because it helps in maximizing the income of farmers in type and amount. It has been found to help
farmers to obtain the diversified products that they desired from their own landholding and to protect the fertile topsoil
from erosion in a sustainable way. Generally, farmers accept it because it supplies many of the basic needs of the local
people. On the other hand, farmers who did not adopt HAFT did so because of a lack of awareness, personal behavior,
or because of an initial shortage of capital to invest in these technologies. The results from respondents were summarized (professionals’ survey on HAFT Adoption (Table 6 and Table 8), households’ survey on HAFT adoption (Table 7
and Table 9).
But the important part of HAFT is that it requires very small inputs of inorganic fertilizer, owing to the package nature of the technologies itself. This is rather encouraging: women, i.e., in agreement with African women farmers in
general, obtain lower crop yields than men, but this is due to differences in the intensity of input use, such as inorganic
fertilizers [17]. This gap of women may be filled by HAFT. In general, this study indicated that the adoption was very
much related with farmers’ resource capacity (Table 8 and Table 9). This is in agreement with factors; (culturally attractive perceptions, values and ways of thought) need special analysis in order to obtain an understanding of farmers’
behavior, which is often not apparent from situational factors [18].
The result in Table 5 indicated that better adoption is recorded in the medium wealth group. This may be because of
the need for an income source to compete with rich farmers. The rich farmers are also proportionately the best adopters.
The proportion of poor farmers among adopters is low, which may be due to the shortage of resource capacity that limited them in adopting HAFT (Table 8 and Table 9) which is quite similar to [19]. The need for income, food, biomass
use for various purposes, the need for organic fertilizer due to an increase in the cost of inorganic fertilizers and fodder
(feed for animals), are the major reasons why farmers adopt HAFT. Moreover, poles and construction materials to be
obtained from trees, medicinal value, and vegetables on the homestead, have a higher potential income, possibly encouraging the planting of trees, coupled with vegetables and other crops. This is similar with the findings of [20] [21]
[22].
Farmers in the study PAs are involving in introducing HAFT as a complement to the mixed cereal–livestock system
existing in Lemo Woreda of Hadiya zone. The results summarized in Table 6 showed the more important motives for
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introducing HAFT as: (1) Generation of income, similar to [23], (2) As a food source, similar to [24] and [23], (3) As
biomass for different purposes, similar to [25], (4) Need for organic fertilizer due to an increase in the cost of inorganic
fertilizers, similar to [26], (5) for fodder, (6) for soil and water conservation which is similar to [27, and (7) for enhancing land productivity. The most important constraints stated by farmers were: (1) shortage of resource capacity (credit,
plastic sheet, farm tools, seedlings, fertilizer, chemicals, etc.), and (2) shortage of land are the most important in the
study area.
Table 5. HAFT adopters and non-adopters in the study area
Ana-ballesa (n = 40)

Haysie (n = 31)

Lissana-senna (n = 60)

Wealth group
Adopters

Non-adopters

Adopters

Non-adopters

Adopters

Non-adopters

A(Rich)

2(50%)

1(3%)

5(28%)

1(8%)

4(21%)

0(0%)

B(Medium)

2(50%)

11(30%)

8(44%)

6(46%)

8(42%)

17(41%)

C(Poor)

0(0%)

24(67%)

5(28%)

6(46%)

7(37%)

24(59%)

Total sum

4(100%)

36(100%)

18(100%)

13(100%)

19(100%)

41(100%)

Percent

10%

90%

58%

42%

32%

68%

(Source: Survey result)

Table 6. Reasons for adoption of HAFT as perceived by professionals
Reasons

Number (n) and percentage (%) (n = 23)

Income

22(96%)

Food Source

21(91%)

Fodder (feed for animals)

16(70%)

Biomass used for (Construction, fuel)

18(78%)

Soil and water conservation

15(65%)

Enhance land Productivity

12(52%)

* Owing to multiple responses in some cases percentages do not sum to 100 (Source: Survey result).

Table 7. Reasons for adoption as perceived by farmers
Reasons

Number (n) and percentage (%) (n = 41)

Income

41(100%)

Food Source

35(85%)

Fodder (feed for Animals)

29(71%)

Need for Biomass for different uses

33(80%)

Need for organic fertilizer due to an increase of cost for inorganic fertilizer

30(73%)

* Owing to multiple responses in some cases percentages do not sum to 100 (Source: Survey result).

Table 8. Reasons for not adopting of HAFT as perceived by professionals
Reasons

Number (n) and percentage (%) (n = 23)

Lack of awareness

16(69%)

Shortage of water

21(91%)

Shortage of resource capacity (Credit, plastic sheet, farm tools, seeds
and seedlings, fertilizer and chemicals

23(100%)

Lack of efficient extension service

10(43%)

* Owing to multiple responses in some cases percentages do not sum to 100 (Source: Survey result).
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Table 9. Reasons for not adopting HAFT as perceived by farmers
Reasons

Number (n) and percentage (%) (n = 90)

Shortage of resource capacity (credit, plastic
sheet, farm tools, seed and seedlings, fertilizer and chemicals)

73(81%)

Land shortage and looking for immediate returns

54(60%)

Labor shortage

9 (10%)

Lack of Knowledge

19(21%)

No Reason

17(19%)

* Owing to multiple responses in some cases percentage do not sum to 100 (Source: Survey result).

3.3 Perception towards HAFT
The adopters were satisfied with HAFT. Survey result of professionals and farmers indicated 100% were fearful that
a market threat (low price) might arise when adoption increased (Table 10), because of market failure that might occur.
This was exemplified by farmers with surplus agricultural products in 2001-2002, when a quintal of wheat and “teff’’
cost 60 and 120 Ethiopian birr, respectively in the study area. Their fears may or may not be real, but do indicate the
importance to sustained adoption of HAFT, of price related in the study area. The survey result showed 15%, 54%, 26%
and 5% said HAFT is “good”, “very good”, “excellent” and “no idea”, respectively (Table 11) which is similar to [16]
and [27]. On the other hand, key informants stated that the demand for water harvesting is increasing. This could actually be observed in the study PAs. Thus, individuals were trying to construct their own ponds; hand-dug shallow and
deep wells. In this respect, they feel or consider that HAFT will involve tedious work (work throughout the year).
Table 10. Farmers perception towards HAFT as perceived by professionals
Perception

Number (n) and percent (%) (n = 23)

Market threat (low prices )

23(100%)

Expectations (Something will be given in relation with HAFT)

23(100%)

Lack of awareness and knowledge to HAFT

21(91%)

Shortage of technology supply

18(78%)

* Owing to multiple responses in some cases percentage do not sum to 100 (Source: Survey result).

Table 11. Farmers perception with respect to HAFT
Peasant Associations
Farmers Response

Ana-ballesa

Haysie

Lissana-senna

Total

n = 40

%

n = 31

%

n = 60

%

n = 131

%

Good

8

20

3

10

9

15

20

15

Very Good

24

60

18

58

29

48

71

54

Excellent

6

15

10

32

18

30

34

26

No Idea

2

5

0

0

4

7

6

5

Total

40

100

31

100

60

100

131

100

* Owing to single responses in all cases percentages do sum to 100 (Source: Survey result).

Also, had it not been for insufficient credit facilities, the adoption would have been successful than was recorded.
Market and market opportunities are very important as perceived by farmers and professionals. If there are no market
facilities, adoption may not occur. Farmers stated that this was seen in practice in the zone for the “surplus” production
of wheat and ‘”teff”, using the extension service in 2001-2002. They stressed that “Production should go together with a
marketing facility”. If not, “production without a market is like a coffee plant without fruit”. In the first place, farmers
will only adopt if they perceive that they can feed themselves and sell the production. According to farmers understanding, a market facility had a great positive influence on the adoption of HAFT in the study area. The market now
has an insignificant effect, but there is a great fear for the future, as perceived by farmers as well as professionals.
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3.4 Factors Influencing HAFT Adoption
The results of independent variables like personal, socio-economic and institutional were investigated, and their influences with respect to the adoption of HAFT (dependent variable) were also analyzed. The results were summarized
in the following section.
3.4.1 Land Size and Land Tenure
Land is important resource for implementation of HAFT. People who have a large landholding are expected to be
more likely to introduce HAFT first than those who have a small landholding. However, the size of landholding is one
of the criteria in the study to classify households into poor, medium and rich. The size of landholding reflects wealth in
the study area, in which it is true to say that there is no free, open access to land other than by inheritance. Land purchase and sale are completely forbidden, because land is the property of the state and the public. The size of an individual landholding is the area possessed in the past and at the time of land reallocation. Consequently, landholders are
forced to maintain their HAFT on their plot of land.
The output of a regression analysis (at p < 0.05, Table 16) shows that landholding size significantly affects adoption
of HAFT, thus as land size decreases need for intensive farming (HAFT introduction) increases. In addition, for land
sizes of < 0.5 ha adopters are less than non-adopters, 0.6-1ha adopters are equal to non-adopters and 1-2 ha adopters are
greater than non-adopters. This in turn indicates land size contributing for wealth as well as for better adopting (Figure
3) which is similar to [28] and [29]. On the other hand, as regards the current land-tenure policy, no fear was mentioned
or observed. This may be because of the land-possession certificate given to farmers, which may also be the reason for
the absence of hesitation in investing in their plot of land.
3.4.2 Incentives and Credit Facilities
Farmers explained that incentives and credit facilities can play an important role in HAFT adoption similar to [17].
They considered that incentives and credit facilities can fill the gap in resource capacity. The survey result indicated
50(38%) received incentives and 8(6%) a credit facility. Of the incentives, 16(12%), 36(27%), 26(20%) and 13(10%)
were seed, seedlings, farm tools and plastic sheet, respectively. Owing to the shortage of plastic sheets, only 23(18%) of
respondents had trapezoidal water-harvesting structures and 5(4%) hand-dug wells. Credit is factor significantly influencing adoption of HAFT in the study PAs (at p < 0.1, Table 16). But only 31% of farmers, who had resources on
their hand and access to resources, were able to handle the problem, whereas 69% of farmers were not in a secure condition or were currently unable to introduce these technologies.
As perceived by the farmers, the important aspect of HAFT is that it requires very small inputs of inorganic fertilizer,
owing to the package nature of the technologies itself. Had it not been for its package nature, it may not have been
possible to introduce the technologies even where the farmers are rich.
3.4.3 Extension Services
The result obtained was almost all farmers accepted that the extension service is complete and effective. The three
agro-forestry components (trees, crops and animals) are integrated. The survey results showed that, of 131 households,
121(92%) and 117(89%), respectively, of the respondents said that the current extension service or advice was adequate,
and that farmers keep in contact with extension agents. 90(69%) of the respondents knew the importance of HAFT.
66(50%) of the respondents were trained in applying these technologies, while 122(93%) were observant of HAFT application, 107(82%) had heard of it from other farmers and 24(18%) had heard of it from an NGO such as Participatory
Poverty Reducing Organization (PPRO). These are in agreement with the findings of [30] and [31].
In general, it is the result of this study that the adoption was very much related to farmers’ resource capacity (Table 8
and Table 9). In addition, the extension service is not a factor significantly influencing adoption of HAFT in the study
PAs (Table 16). Also, the survey result indicated that there is still a need to run HAFT in the study area with preconditions. Thus, of the 90 households in the non-adopters’ survey, 55(61%) expected incentives, 35(39%) not expecting
incentives and 71(79%) expected a credit, and 19(21%) needed to run HAFT by their own cost. 90(100%) of respondents are without hesitation for full integration of agroforestry components similar to [17].
3.4.4 Proximity to Nursery
Almost all professionals and farmers perceived from past experience that proximity to a nursery influences the adoption of tree planting. Since 2004 (the beginning of the HAFT introduction), they have perceived that the influence of
proximity to a nursery is negligible for HAFT adoption, because nurseries were established nearby in each PAs. The
household survey indicated that 96(73%) and 35(27%), respectively, of the respondents were within 1-2 and 3-4 km of
the nursery centre. Moreover, the statistical analysis showed that distance from the nursery had significant influence (at
p < 0.1, Table 16). On the other hand, according to the key informants >5 km away from their home can have an influence.
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3.4.5 Labor
The introduction of HAFT requires labor, due to the nature of the work itself. The homestead becomes a labor-intensive workplace. One may need another source of labor in addition to the family. The study has shown that labor was not a problem in the study PAs. As can be seen from the (Table 15), 90% of households covered their labor
needs themselves, whereas only 10% required additional labor. This is rather encouraging for the adoption of HAFT.
The regression analysis also showed that labor was not significant (Table 16). Moreover, according to the discussions of
key informants, labor was not a constraint in the study PAs. Men and women can manage the landholding they have,
except those who have large landholdings, similar to [32], i.e., a few farmers categorized as “rich”. Actually labor is the
most important factor in comparison with the others agro-forestry practices in the study area.
3.4.6 Wealth Status
Wealth status is very much related to resource capacity. In other words, it is directly related to land and land resources, livestock, money and farm equipment. In the context of the study area, it takes different forms (poor, medium
and rich). Regression analysis showed that wealth status had a significant influence (at p < 0.05, Table 17) on the adoption of HAFT. Wealthier farmers adopted HAFT faster than farmers with limited resource capacity, or than poor farmers. As shown in Figure 4 also show that poor and medium non-adopters are greater than poor and medium adopters;
whereas rich non-adopters are less than rich adopters.
3.4.7 Market and Market Distance
Almost all of the respondents, professionals (96%) and households (100%), indicated that market and market demand
have been influencing, and will have a great influence on, the adoption of HAFT in the future. If there are no market
facilities, there will even be dis-adoption of HAFT. “Production should be combined with a marketing facility”. If not,
“production without a market is like a coffee plant without fruit”. This indicated that, according to their understanding,
the existence of a market facility had a great influence on the adoption of HAFT. In this study, distance from the market
did not significant factor affecting adoption (Table 16). This is in agreement with the household survey, which indicated
that 20(15%), 103(79%) and 8(6%), respectively, of the respondents were within 2-5, 6-10 and 11-15 km of the market
centre. This result may, however, be different for those who are far from the market center.
3.4.8 Personal Characteristics
The personal characteristics of farmers may or may not influence the adoption of HAFT as [33]. This was explained
as follows: From the total of adopter respondents, 16(39%) and 25(61%), respectively, were illiterate and literate.
Whereas, as regards non-adopters, 60(67%) and 30(33%), respectively, were illiterate and literate. This clearly indicates
that learning has a positive effect on the adoption of HAFT. This may be because educational level is closely related to
knowledge of HAFT. Educational level can be classified as the factor influencing the adoption of HAFT (at p < 0.05,
Table 16). Also education indicated that illiterate adopters are less than illiterate non-adopters whereas literate adopters
are greater than literate non-adopters (Figure 5). On the other hand, age, sex and/or gender and family size were weakly
correlated with HAFT adoption. This indicates that age, sex and/or gender and family size do not significantly influence
HAFT adoption.
Table 12. Size of land holdings as perceived by farmers
Adoption of HAFT

Size of landholding
Very small

Small

Enough

Not enough

Total

Adopters

6(14%)

14(34%)

8(20%)

13(3%)

41(100%)

Non-adopters

25(28%)

32(35%)

9(10%)

24(27%)

90(100%)

Total

31(24%)

46(35%)

17(13%)

37(28%)

131(100%)

(Source: Survey result)

Table 13. Land size or holdings in the study PAs
Variable- Land

Size/holding

Peasant Associations
Ana-ballesa n = 40

Haysie n = 31

Lissana-senna n = 60

<0.5-1

24(60%)

11(36%)

31(52%)

>1-2

13(33%)

14(45%)

24(40%)

>2

3(7%)

6(19%)

5(8%)

Median

1

1

1

(Source: Survey result)
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Table 14. Nursery distance as perceived by key informants
Peasant Associations
Variable
Ana-ballesa n =

Haysie n = 7

Lissana-senna n = 7

Proximity to Nursery
Away from the nursery

0

0

0

Nearby nursery

100%

100%

100%

(Source: Survey result)

Table 15. Labor use in the study PAs
Peasant Associations
Labor use
Ana-ballesa(n = 40)

Haysie(n = 31)

Lissana-senna (n = 60)

Family

36(90%)

28(90%)

54(90%)

Hired

0(0%)

0(0%)

0(0%)

Both (hired and family)

4(10%)

3(10%)

6(10%)

(Source: Survey result)

Table 16. Result of regression analysis
Factors

B

S.E.

Wald

Sig

Exp(B)

Age

0.436

0.351

1.547

0.214

1.547

Sex

-0.286

1.272

0.051

0.822

0.751

Family Size

0.129

0.187

0.475

0.491

1.137

**

1.661

0.813

4.174

0.041

5.263

Land Tenure

-0.517

1.614

0.103

0.749

0.596

Extension Service

-0.747

1.349

0.307

0.580

0.474

-2.672

1.587

2.834

0.092

0.069

-0.413

0.885

0.218

0.641

0.662

-1.544

0.915

2.848

0.091

0.214

Land Size Effect **

-1.540

0.727

4.487

0.034

0.214

Knowledge about HAFT

-22.621

5,556.262

0.000

0.997

0.000

Labor

0.281

0.773

0.132

0.717

1.324

1.476

0.635

5.404

0.020

4.377

Distance From Market

1.530

0.948

2.606

0.106

4.617

Constant

23.817

5,556.262

0.000

1

2.211

Education

*

Credit

Incentives
Proximity to Nursery

Wealth Status

*

( Significant at p< 0.1,

**

*

**

Significant at p< 0.05) (Degree of freedom (df) = 1) (Source: Survey result).

Regression analysis indicated that family size and age had no significant effect on HAFT adoption. This is in agreement to that of [34], that states there is no significant difference between tree planters and non-planters (mean family
size). Age insignificance is in agreement with [32], that states early adopters are usually not different from later adopters in age. Also as perceived by farmers distance from the nearest nursery center is an important variable that affects
the introduction of HAFT in the study PAs. The same is true for landholding size effect. The size of landholdings has an
important influence on the choice of tree species [35], and [34], suggested that for the pillar component of agro-forestry
(trees), planting or retention would also have been affected by the land holding size (Table 13 and Table 14). The regression output (Table 16) showed that sex and/or gender did not significantly affect the adoption of HAFT is also in
agreement with [17].
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(Source: Survey result)

Figure 3. Land holding versus adopting of HAFT.

(Source: Survey result)

Figure 4. Wealth status versus adoption.

Figure 5. Education versus adoption.

Landholding size is the basic criterion for classifying wealth status. This is not in agreement with the result obtained,
that landholding size is not a reflection of wealth [34]. This study showed that those farmers who have large landholdings also have better wealth status and more adoption of HAFT. In addition, those who had the resource capacity to
access inputs of HAFT (seeds, seedlings, and other required inputs) were also adopters.
It is clearly seen that educational level has a positive effect on the adoption of HAFT. This may be because of
knowledge and of the behavioural change that education has brought about. Educational level can be classified as factor
that significantly influences the adoption of HAFT similar to [36]. This agrees with [32], that states early adopters have
more years of formal education than later adopters, and tend to be more literate than are later adopters. Labor, as explained in the results section, does not appear as a major constraint on the adoption of HAFT. Factors such as extension
may be very important when introducing HAFT to farmers who are not previously aware of it. HAFT introduction by
farmers is also strongly need-dependent, i.e., mostly on the income and food available to household. Extension service
contributed more or less to the adoption of HAFT. But for the effective extension services, it would have not have succeeded. Owing to population pressure, farm size in the study area has become so small, that agricultural activities are
limited to the homestead. This is in agreement with the fact that homesteads produce an increasingly important supply
of food in many countries, as population pressure reduces the amount of land available to each household for food crops
[7]. Similarly, according to [37], there will be strong incentives for tree-growing when biomass resources are scarce and
population density is very high. In such circumstances, access to off-farm resources is declining and ultimately, there
can be an increase in the number of tree species and planting locations in the farming system. In fact, a point may be
reached at which farm size becomes so small that tree-planting is again limited to homesteads.
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4. Conclusion and Recommendations
4.1 Conclusion
Homestead is located in dwelling places, and the survey results lead us to conclude that homestead agro-forestry
technologies (HAFT) introduced in homestead function as production system. In the study peasant associations (PAs)
remarkably it is found that, farmers in the last two decades have been persuaded to introduce HAFT for multiple purposes. Not just only for one purpose, but the majority of farmers prioritized the livelihoods benefit of HAFT. The major
finding of this study from the survey is that food generating is the primary importance in the decision of whether to introduce HAFT or not. It appears, therefore that making HAFT farming more important is a necessary condition for increasing the amount of HAFT introduction in the homesteads, i.e., to effectively compete with other agricultural activities.
Adoption of intensified HAFT in the study PAs would increase households’ income and the potential benefits of
multipurpose tree planting on the homestead. Given the increased awareness of farmers regarding the potential financial
benefit of introducing HAFT, it should be possible to tie together those positive attitudes to a strategy to alleviate the
poverty of the rural people.
It has been made clear that farmers’ awareness of HAFT introducing programme is slight, and the contribution of extension workers to encourage farmers to introduce HAFT has been encouraging. To maximize the introduction and
scaling up of HAFT, professionals and DAs are broadening the activities and work more closely with local farmers.
They are disseminating technical information to HAFT users, supply sufficient seed and seedlings of this technologies
that fit for the locality. In addition, provide strong and effective institutional support. Moreover, arrange for efficient
marketing facilities of the HAFT products so that poor farmers can come forward to enhance these technologies and get
proper returns from production. Results also support these concepts, since land available for HAFT introduction is very
limited in the study PAs due to an increasing population. Extension workers or development agents are identifying and
or assisting in finding land fit for HAFT and takes effective measures. Results of this study suggest showed the same
confirmation. Adoption of more systematic HAFT design and careful species selection reduce the difficulties of using
homestead land for these technologies and others.
In addition, other factors that influence adoption of HAFT are:
(1)
Farmers training centers (FTC) and schools are very good learning centers for changing the communities and
training farmers of these days and the future respectively.
(2)
Activities that generate income and diversification are more attractive to farmers in the study PAs likely to be
adopted faster.
(3)
The delay until the income from a new planting begins to pay back these initial costs is a key consideration
for most landowners
(4)
Integrating trees and shrubs with the other activities on a homestead create additional sources of income and
spread farm labor throughout the year.
(5)
Involvement of farmers in planning and implementation (genuine participation) at grass root level is vital for
success of the HAFT introduction and adoption.
To sum up, it is observed that there are decision making action, changes in knowledge, utilization of knowledge, application of skills, awareness, motivation, feedback, understanding the whole process, and the like is important in the
process of HAFT introduction and adoption.

4.2 Recommendations
Those who are working in line with HAFT introduction, i.e., regional, zonal and Woreda experts, development agents
and farmers should have to share their ideas and experience on enhancing HAFT. Stakeholders’ active participation and
cooperation, needs to be ensured in the HAFT transfer process. In general, it is suggested that natural resources conservation and development extension workers work more closely with the local people in order to implement HAFT.
Bureau of Agriculture and Natural Resource Development should have to facilitate credit to farmers so as to enhance
the adoption of HAFT. Since, credit is an important way of increasing adoption as well as production. Constraints to
scaling up adoption of HAFT should be minimized as much as possible. The gradual adoption of HAFT since 2003
does not simply mark technology acceptance, in this aspect farmers are producing more and more for marketing. The
most important constraints expressed by farmers: (1) shortage of resource capacity (credit, plastic sheet, farm tools,
seedlings, fertilizer, chemicals, etc.), and (2) shortage of land in the study area should have to be improved. Thus enable
to encourage or play a great role for the expansion of HAFT. Moreover, HAFT needs may change through time, hence
need assessment for it may needs to be carried out regularly.
To address the top questions of farmers (income generating and food security of household) properly and in sustainable way, generally fostering research and education to enhance capacities and knowledge in order to reduce uncertainties with regard to HAFT seems necessary.
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