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Participatory sustainable forest management recognizes the critical role farmers play in the success and failure of forest related 
projects. This study therefore focus on to identify factors, which delimitate farmer’s participation in forest project. A multi-stage sam-
pling technique was conducted to collect data from 305 farmers in Dire Inchine district, west part of Oromiya national region state, 
Ethiopia. The study used binary probit model to identify determinate factors for farmer’s participation in HBSMTP. The result of the 
analysis indicated that sex of household head; marital status, training participation and land holding are factors that significantly 
determine farmer’s participation on forest projects. It appears that farmer’s awareness regarding forest projects be able to rise by 
giving equal chance for both sex on any extension interventions. Moreover, projects should give due attention on group dynamisms 
specially the active participation of marginalized farmers. 

Top down approaches has been recognized as unstainable and 
weak to empower targeted beneficiary for long times ago. Bottom 
–up approaches that view beneficiaries as partner, utilize local ex-
perience and endeavor to empower target beneficiaries have been 
promoted in the past few decades [1]. FAO (2017), sustainable for-
est management addresses forest degradation and deforestation, 
income generation and employment, carbon sequestration and 
water, soil and biodiversity conservation. Participatory sustainable 
forest management recognizes the critical role farmers play in the 
success and failure of forest related projects. According to verchot, 
2007, smallholder play an important part responding to climate 
change and mitigate its impact, especially through forest-related 
activities. In Ethiopia, Ethiopian environment and Forest research 
institute (EEFRI) under Ministries of forest, environment and cli-
mate change has adopted participatory forest management. In fact, 
the bottom –up approach to development has arguably been ad-
opted by almost all forest projects in Ethiopia.

In Ethiopia, forestry is one of the four pillars of the Climate 
Resilience Green Economy (CRGE) strategy where the sector be-
lieved to have an abatement potential of 130 Mt CO2e by 2030 [2]. 
The CRGE forest sector goals will be achieved through protection 
of existing forests and re-establishment of lost or degraded forest 
resources. In this strategy, Ethiopia has recognized the need to es-
tablish different types of productive forests to reduce pressure on 
natural forests/woodlands, to satisfy the rising demands of timber 
and non-timber products as well as to maintain sustainable eco-
logical services. In this regard Bamboo has been given due atten-
tion to reclaim degraded lands and CO2 sequestration. Bamboo’s 
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fast-growing and renewable stands sequester carbon in their bio-
mass – at rates comparable to or superior than many tree species 
[3].

Ethiopia has the largest area of bamboo in Africa; but it has been 
poorly managed and exploited. Only a small number of people are 
involved in cultivating and processing bamboo in Ethiopia. The use 
of bamboo is restricted to the household level. There is only a very 
limited market for bamboo handicrafts that are not presently being 
developed (Herald, 2018). Getaneh (1999) mentioned that farmers 
around Dire Inchine district have less emphasize on protecting and 
undertake management practice of natural forests. So, overcome 
this problem both scientific and systematic approached needed. 
According to GIZ, 2018 report, to alleviate the current forest degra-
dation in Ethiopia, it is vital to participate communities in each in-
terventions. The performance of agriculture related projects highly 
depend on identifying factors which delaminate farmer’s partici-
pation in a project [4]. Moreover, Nxumalo and oladel [5] revealed 
that the role of individual and group participation for self –reliance 
and better stand of living. And they also mentioned that without 
stakeholder’s participation there would not be development. Farm-
ers can participate in a projects can be nominal, consultative, ac-
tion-oriented or collegial.

A number of improved forest technologies has been released 
and demonstrated the last four decades. Highland Bamboo silvicul-
tural management technology (HBSMP) project was implemented 
by Ethiopia environment and forest research institute. It was im-
plemented in west part of Ethiopia, Dire Inchine peasant associa-
tion. The aim of the project was to demonstrate highland bamboo 
silvicultural management to farmers, and creating bamboo market 
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Before conducting the actually survey, questioner were pretest-
ed and administered to bamboo farmers in Dire Inchine district. All 
project participant (116) and non-participant farmers (189) ran-
domly selected and interviewed. A total of 305 sampled farmers 
were enumerated in this study. 

To analyze the collected data, Binary probit model was used by 
this study to estimate factors that influence farmer’s participation 
in forest projects using the case of HBSMP. Farmers participation to 
the project was took as dummy variable. The value of ‘1’ allocated 
for willing to participate in a project and ‘0’ others. 

Assuming a normal distribution of errors and following from 
Greene [7], the probability of a farmer participation in the HBCMP 
is given by;

Data and sampling procedures

Whereφ (.) = standard normal distribution, (Y = 1) implies that 
a farmer is participating in the HBSMP and x represent the exoge-
nous variables likely to have an influence on farmers participation. 
In addition to estimating the probabilities, the study also estimates 
the marginal effects which are actually used for the discussion of 
the results. The marginal effects are more informative and easier 
to understand and explain. Following from Nyaupane and Gillespie 
[8], the marginal effects for continuous variables are estimated us-
ing equation 2;

Marginal effects for dummy variables are however estimated 
using equation 3;

Dire Enchin (Tikure Inchine) woreda is one of the west part of 
Oromiya National Regional State covering a total area of 53,806 
square Km. And found around 165 Km away form a capital city of 
Ethiopia. According to CSA [6], the district had 71,417 populations 
and the number of women and men population is almost equal.

Temperature ranges from 6 to 24°C the mean annual rainfall 
ranges from 2200 and 3023mm. This range of climatic and other 
conditions explains the diversity of agro ecological zones in the 
area. The current forest coverage of the area is around 9.4% of 
the total area of the district. According to zonal planning report 
(2007), from the current vegetation cover a quarter of land is cov-
ered by high forest. And one fifth of and more than one tenth of 
lands are bush/shrubs and wood land. Indigenous forest trees are 
mainly found in mountain side and plateaus areas. Bamboo tree, 
locally known as ‘shimelaa’ covered the largest area (40%) than 
other species.

Methodology
Study area

Description of explanatory variable

linkage among stakeholder. Farmers were selected based on their 
willingness to participate in the projects. This paper therefore at-
tempts to estimate the factors that determine farmer’s participa-
tion in forest projects considering specifically the case of HBSMP.

Where ẍ. refers to the mean values of all the model for estimat-
ing the continuous variable. Empirically, determinants of farmer’s 
participation in the HBSMP is specified as;

Where β0 is the constant term or intercept and βi represent the 
parameters to be estimated. The maximum likelihood estimates of 
the parameters are generated using the STATA software.

Being male and female has a positive and negative effect on the 
decision to participate forest related projects.in many cases female 
farmers has better social relation than male farmers, more likely 
to have links with forest projects. On the other hand, male farm-
ers are usually decision maker and access to control resources in 
the household therefore these favored them to participate in forest 
projects. Nxumalo and Oladele [5] observed that male farmers are 
more likely to participate in agricultural projects. Nnadi and Akwi-
wu [9] did not, however, find any significant relationship between 
sex and farmers participation in an agricultural project.

A younger farmers most probably participate in forest project 
because in many cases younger farmers are more risk taker and 
need to try new ideas. Instead, Farmers appear a higher level of 
experience can have a better knowledge and evaluate the benefit 
of participating in a project with better precision. A more experi-
enced farmer may have a lower level of uncertainty about the in-
novation’s performance Tadesse (2008). Oladejo., et al. [10] did 
not however observe any significant relationship between age and 
participation in agricultural projects.

Married farmers able to share ideas with their spouse and may 
therefore be more likely to participate in forest projects compared 
to a farmer who is not married. Nnadi and Akwiwu [9] noted that 
marriage increases a farmer’s concern for household welfare and 
food security which is therefore likely to have a positive effect on 
their decision to participate in an agricultural project. Oladejo., et 
al. [10]. However found a negative relationship between marriage 
and farmers participation in agricultural projects.

It was assumed that a better educated farmer can understand 
the information very easily and internalize the information trans-
ferred from development agents, researchers, NGOs and other de-
velopment stakeholders the less educated farmers. 

It was assumed that farmers who has more family size are likely 
participate in forest related projects. Because in forest activities by 
nature demand more labor. Economically, many farmers couldn’t 
able to afford for labor as they needed, therefore this limited them 
to participate on a project.

Access to credit is significantly affect the participation of farm-
ers in forest related project. This financial institution support the 
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As shown in table 2, farmers who are willing to participate in 
HBSMP were participated in more trainings than non- participated 
farmers. Moreover, majority of project participant farmers have 
large family size and land holding than non-participant farmers. 

About two fifth of participant are married. Married farmers are 
more likely to take a longer time to reach a decision as compared to 
unmarried farmers. Married farmers may have to either consult or 
reach a consensus with their spouses before making decision such 
as participating in an agricultural project.

Approximately 34.1% of participant farmers were participat-
ed in different kinds of capacity building trainings whereas only 
14.1% of non-participants have got trainings. On the other hand, 
participant farmers have slightly large land holding (1.9ha) than 
non-participants (1.4ha). Even if number of family size were sig-
nificant among the two groups, they have on average 7 family mem-
bers per household and it is still higher than the national family 
size (5.1).

Generally, even though participant and non-participant farmers 
significantly differ by access to training, family size, marital status 

Result and Discussion 

A farmer who has access to training is about 2 times more likely 
to participate in forest project. Farmers mainly participate on train-
ings were held by Ministries of Agriculture (MOA). Even if, many 
of trainings are geared towards crop, it raised farmer’s awareness 
and perception on improved technologies (forest).

Large land size holder farmers are more likely participate in for-
est projects than those who have lesser. The probability and inten-
sity of participating in forest related projects was about 16% and 

farmers to have a credit and liaisons efficiently utilize their money. 
Moreover, farmers who have access to credit are more risk taker 
than those who don’t have.

Contact with development agents is expected to have a posi-
tive effect on farmer’s decision to participate in forest projects. 
Many project undertake with a consultation of development agents 
hence the likelihood of a farmer being informed and primed to par-
ticipate in a project increase with contact with an extension agent.

Land is an important resource for forest development. Farmers 
who have large land size could show the possibility of an individual 
farmer to participate in forest projects. This also indicated that 
farmers can easily diversify and change land use patter in his own 
field than farmers owned lesser size of land.

Variable Measurement Hypothesis
Sex Dunmmy, 1 = men,0 = Female +/-
Age Continues +/-
Marital status Dunmmy, 1 = married, 2 = single, 

3 = divorced, 4 = widowed, 5 = 
widowed (men), 6 = 2&5, 7 = 3&4

+/-

Education Dunmmy, 1 = illiterate, 2 = pre-
school, 3 = 1-8 grade, 4 = 9-10 
grade, 5 = 10+1, 6 = 10+2, 7 = 

Diploma

+

Household size continues +
Received credit Dunmmy, 1 = yes, 0 = No +
Received  
extension service

Dunmmy, 1 = yes, 0 = No +

Farm size continues +

Table 1: Exogenouse variables considered for probit model.

Socio demographic characteristics of respondents

and family size, there is no any significant difference regarding ac-
cess to credit, age, and educational status among the groups.

Characteristics
Percent

Willing to 
participate

Unwilling to 
participate Overall

Sex
Female 2.3 3.9 6.2

Male 35.7 58 93.8
Married 37.4* 18* 95.4
credit 17.4 8.5 25.9
Training 34.1*** 14.1*** 48.2
Mean
Age 45 43 44
Education 3 3 3
Total family  
size 7** 6** 7

Total land  
holding 1.9*** 1.4*** 1.6

Table 2: Demographic characteristics of the sample.

*, ** and *** represent statistically significance at 10%, 5% and 
1% respectively

As indicated in table 3, the maximum likelihood estimated logs 
indicate that high significant value that means with predictors is to 
be preferred over the model without predictors. Sex of households, 
age of respondent, marital status, number of years in a school, 
number of family member, access to credit, training participation, 
and total land holding are selected factors that determine framers 
participation on forest related project Dire Inchine district.

The marginal effects of sex on probability and intensity of par-
ticipating in forest related projects was -80% and 42% respectively. 
In the other word, male headed households have better probability 
to participate in forest related projects than female counterparts. 
Hence, mainly men farmers are frequently travel to the city and 
able to get new and updated information from their friends and 
development agents. 

Married farmers able to share ideas with their spouse. There-
fore be more likely to participate in forest projects compared to 
a unmarried farmers. Similar to that, probability of married farm-
ers on participating forest related projects was -51.9% than single. 
That means married households mainly willing invest for long 
term return than shortly gained benefits. 

Determinants of farmers participation in forest projects
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Conclusion
The study used the binary probit model to identify and estimate 

the probability of farmer’s participation in forest related projects 
in the case of HBSMTP. Sex of households, marital status, training 
participation, and total land holding were significantly affecting 
the participation of farmers in forest related projects in Dire Inchin 
district of west part of Ethiopia. Large sized land owned farmers 
has 16% probability of participating in forest related project. A 
farmer who has access to training is about 2 times more likely to 
participate in forest project. Similar to that, probability of married 
farmers on participating forest related projects was -51.9% than 
single. Male headed households have 80% probability to partici-
pate in forest related projects than female counterparts.

In order to raise farmer’s participation in forest related proj-
ects, there is a need to make gender balance. Women are less ex-
posed for new information because of that there participation on 
forest projects not as much of men. In addition to that, in order to 
increase group dynamism, marginal farmers should be targeted in 
any project intervention.
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Participation Coef. Std. Err. P>z
Sex -.8031894** .4201445 0.056
Age -.0019972 .0074761 0.789
Marital -.5199061** .2361622 0.028
Education -.0550942 .0810936 0.497
Family size -.0023098 .0378238 0.951
Credit -.2531391 .2035609 0.214
Training 2.008499*** .1952338 0.000
Land .1578747* .0858882 0.066
Number of observation 305
LR chi2 (9) 154.68
Prob > chi2 0.000
Pseudo R2 0.3818
Log likelihood -125.24749

Table 3: Marginal effect estimation of the probit model.

*, ** and *** represent statistically significance at 10%, 5% and 
1% respectively.
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