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participatory extension has given momentum to promote afforestation and rehabilitation of
degraded land for transferring sufficient knowledge and addressing growers’ choices to raise tree

species for various purposes. However, the research on forestry-related participatory technology
Keywords:

Forestry Extension, development, adaption, and extension seems overlooked. The purpose of this review was to draw

Technology Development, on the experiences of countries with low economic development on participatory forestry

Participatory Approaches, technologies development and extension. Hence, | reviewed good practices of various selected

Ethiopia.
countries where forestry participatory extension approaches have been effective. The result of the

DOI: review shows that participatory extension approaches like group training, demonstration trial,

https://doi.org/10.32936/pss].v6i3.350 farmer's field school, and community-based extension approaches have been effective in forest

management and livelihood development in the forest sector. Therefore, the review implies that

key forestry stakeholders engaging in research, technology development and extension should

prioritize participatory approaches to address both community needs and ecological aspects.

1. Introduction
Ethiopia is rich in diverse natural resources, particularly in forest
resources (Amogne, 2014). Forest provides various socio-
economic and ecological benefits, which are related to the overall
economy, and combat land degradation and desertification
(Million, 2011). In light of this Ethiopia emphasized sustainable
forest sector development for better socio-economic and
environmental outcomes (Abab, 2018). Environment, Forest and
Climate Change Commission (EFCCC) then the Ministry of
Environment, Forest and Climate Change (MEFCC) initiated
National Forest Sector Development Program (NFSDP) for
strategic policy interventions. The goal was to provide strategic
directions for natural resources management and forestry actions
in particular (MEFCC, 2018). However, Malmer & Sollander
(2019)

implementation of NFSDP as a need to take measures like

viewed stakeholders' uncertainties about the

extension services for increased efficiency of the sector.
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Forestry extension has been mirrored in the agriculture extension
package as one aspect commonly to address land and forest
degradation. According to Turner & de Satge (2012), tree
planting has been emphasized in the last several decades to
address land degradation. In light of this, the promotion of
degraded land restoration has been practiced within forestry in a
non-participatory approach. Thus, natural resource utilization and
conservation were considered forest-related extension packages
(Carlsson et al., 2005). This approach had been criticized for
transferring insufficient knowledge and lack of planting materials
particularly for growers’ choices to raise tree species for various

purposes (Achalu et al., 2003).

It is noted that extension has to envisage building local capacity
and innovation based on an understanding of forest producers'
circumstances. Thus, there should be an understanding of the
local target group's sensitivities to constraints and livelihood
opportunities (Turner & de Satge, 2012). The promotion of
agroforestry through tree planting and participatory forest
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management has given attention to forestry extension (lbid). In
the last decade, the strategy of tree planting to reverse forest
degradation has been conducted each year seems to increase
forest coverage in Ethiopia (Kilawe and Habimana, 2016).
However, the literature indicates that it lacks the active
participation of local people and a sense of ownership. According
to Wassie et al. (2014), non-participatory approaches were
bottlenecks to the dissemination of NRM technologies. They
suggested the need for greater participation and empowerment of
communities for the accelerated dissemination of NRM
technologies. Different participatory rehabilitation strategies in
Ethiopia are constrained mainly due to the absence of uniform

participation and unfair benefit-sharing (Zewdu & Beyene, 2018).

According to Alemayehu et al. (2017), there was a discrepancy
between the institutional participatory forest management (PFM)
principles and local forest management practices. They put
forward, the need to understand and fix PFM according to the
local context. Duguma et al. (2019) found lack of local
communities' participation in forest resource use and its
management was among the major factors, which undermine the
sense of community ownership and in turn lead to the illegal
exploitation of forest resources. Kassahun & Omer (2019)
recommended in their study that PFM needs the active
participation of relevant stakeholders from the local community,
and religious leaders, including government and non-government
agencies to create enabling environment for forest conservation.
They further put forward that the local community still needs

knowledge and skill as well as the confidence to exercise PFM.

Ethiopian Forest Development is mainly mandated nationally to
import and adapt relevant technologies; conduct rigorous
research; disseminate technologies, knowledge, and skills related
to forest protection, its management, and appropriate utilization.
Having different research programs established for different
research themes, it has also a role to advise and provide forestry-
related research output in matters of technology generation,
adaption, and dissemination. Hence, this piece of review literature
focuses on forestry-related participatory extension approaches in
technology development and dissemination. It picks up on good
practices where participatory extension approaches of different
projects contributed to the livelihood of the community as well as

sustainable ecological goals mainly in developing countries.

2. Methods
A narrative review was employed to draw the experiences of
selected countries on participatory technology development and
extension approaches related to the forestry sector.. Countries
were selected mainly from Africa and Asia to relate the context
of economic development status to Ethiopia. Hence, different
kinds of literature through google and google scholar search
engines mainly journals including conference papers,
dissertations, reports, and project works were collected and
reviewed. The review analysis picks on approaches and
synthesized themes for this specific topic. Thus, the reviewed
literature was based on the theory and empirical research papers
as well as successful practices of participatory technology

development, adaption, and extension in the projects.

Table 1. Major selected countries on participatory forestry extension approaches

Theme

References

Selected countries Topics Extension Approaches
Vietnam, Laos, and Forest restoration and Forest landscape
Indonesia sustainable management approach
Tanzania Dissemination of Participatory training
agroforestry innovations
Malawi Forest protection Demonstration trials and
farmer-to-farmer
extension
Indonesia Agroforestry technologies  Method and  result
demonstrations
Uganda Forest conservation Group training
Indonesia Development of  Farmers Field School
sustainable landscapes
Ghana, Malawi, and Agriculture yield increase ~ Community-based
Uganda extension approach
Bangladesh Innovation and expansion ~ Community-based

of garden floating

extension approach

76

Addressing the needs of
forest users

Active participation

Women'’s inclusion and

considering local
knowledge
Farmer’s involvement

through the practice
Community
involvement
Agroforestry as the
primary  basis  for
livelihood
Participatory
community approach
Engaging key
stakeholders

Nguyen et al., 2017

Matata et al., 2013

Jafry et al., 2014

Martini et al., 2016

Buyinza et al., 2015

Martini et al., 2017

Wellard, 2011

UNFCC, 2014



Viet Nam Community-related
forestry programs
Philippines Land restoration project

extension

Community-based
extension approach

Community-based

Involvement of ethnic  ADB, 2014b
minorities forest users
Matching the needs and ~ Gregorio et al. 2020
interests of the

community

3. Review Literature Finding

3.1. Concept of Technology
In academic literature, technology generally refers to both
physical tools and information as it advances previous material
functions as well as a system of institutional actions (Thomas and
Muthukumara, 2008). Likewise, United Nations Framework
Convention on Climate Change (UNFCCC, 2014) and
Christiansen et al. (2011) classified the technology into three
major aspects, which refer to physical tools; processes,
knowledge, and skills; and institutional arrangements relating to
technology respectively. They noted that similarities and
differences between various technologies nature need to consider
for their adaptation. Interchangeably used to technology,
innovation could be knowledge or a tool as it advances new
adopter's practices (Everett, 2003). Thus, various socio-economic
and environmental challenges can be addressed, and also
vulnerabilities of climate change can be alleviated by applying

technologies (ADB, 2014b).

Technology transfer includes aspects of the movement of
knowledge and networking which needs communication between
the producer organizations and recipients. It has also an aspect of
deliberate economic and social goals (Maeve et al., n.d). Thus,
technology transfer requires the acquisition of tools as well as
knowledge and skill transfer to run or manage for further
independent innovation by the community to local conditions
(Third World Network, n.d.). Innovation needs to be translated
and validated in perspectives of local socio-economic and
agroecological conditions in target areas (Cramb, 2000).
According to ASARECA (2014), technology or innovation has to
be tested and validated to local aspects before dissemination for

wider adoption.

3.2. Participatory Technology Development
In the review literature, Participatory Technology Development
(PTD) has commonly been interchangeably used with
Participatory Innovation Development (PID). Here, in this
review, PTD is used for the sake of suitability to terminology,
which our institute adapted. PTD basis on the internal capacity of
rural communities linking research with extension to meet the
desires of farmers and communities for innovation in natural
resource management (Bao Huy et al., 2002). They further noted

that the participatory approach empowers the community at the
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local level; which technically and innovatively improves
organizational or management systems. According to Cramb
(2000), the approach has been proven to be appropriate to address
farmers’ needs and local circumstances. He puts forward
participatory technology development process should be

stimulated within the context of participatory extension.

According to Nguyen et al. (2016), the main emphasis of PTD is
considering both local and scientific knowledge in research by
involving relevant stakeholders. The approach empowers local
people to discover either new things or ways that work or both,
which contribute to improving the livings of the rural community.
In PTD, key stakeholders in collaboration test technologies that
are suitable to local situations. Thus, farmers and researchers have
an experimentation role in technical aspects, while extensionist
facilitates the process of interactions (Helvetas Vietnam, 2007).
Farmer participatory research is appropriate for developing need-
based technology and advantageous for incorporating indigenous
knowledge in the process of technology development (Jafry et al.,
2014). According to Bao Huy et al. (2002), there are two
conditions under which PTD could be applied. The first is When
farmers or communities can face difficulties but are unable to find
answers to overcome themselves. It serves as an occasion for key
stakeholders for working together in a proper mechanism in
various trials. In other cases, farmers or communities could have
a better idea on different matters but it needs to be tested. This is
also an opportunity in which key stakeholders in research propose

and facilitate new investigations on different issues.

3.3. Forestry Extension
Forestry extension having organizational character enables
people with knowledge, skills, and technologies to solve their
problems in forest production to advance their living and welfare
(Kumeh, n.d.). According to (Anderson & Farrington, 2012) in an
organized process: forestry extension focuses on concepts,
information, and procedures sharing, which leads to changes in
attitude and behavior aiming at the improvement of forest
management and its usage. Thus, forestry extension is intended
to address the needs of forestry managers and users with scientific
information and technologies regarding biodiversity and forest
conservation as well as agroforestry and wood processing
(Agbogidi & Ofuoku, 2009). Further, they indicated that forestry
perspectives research and extension bridge rural and urban

mutual relationships on socio-economic and ecological aspects.



Tesfaye (2011); Kandzior & Rivas (2015) complimented forestry
extension should consider the socio-cultural, organizational, and
geopolitical circumstances of the region including the context of
the local market related to forest products as well as
environmental services. They emphasized the need to practice
real and effective participatory extension over nominal
participatory forestry extension. Davis (2004) advised extension
approaches should enable farmers’ groups to access information

on new practices by assisting them with resource mobilization

other than their villages.

3.4. Participatory Extension Approach

The development of technology and its transmission should
consider socio-economic, political, and institutional aspects
(Olhoff, 2015). Thrupp (1996) cited in Anandajayasekeram et al.
(2008) maintains one of the major factors for the achievement of
the knowledge and technology transfer process is involvement
and building capacity at the local level. Kalim (2011) noted that
the motive behind the participatory extension approach is that the
concerns of the local people are addressed better in the process of
the extension planning exercise. Thus, locally-based community
participation before implementation would give impetus to the
approach with the facilitation of extensionists. The participation
of the community in all stages of forest management is a
prerequisite for sustainable forest management and its
conservation (Secretariat of the Convention on Biological
Diversity, 2009).

There has been growing agreement in the literature that
participatory research and technology development is one of the
keys to the adaption of technology. According to Cramb (2000),
Participatory research and extension activities brings better result
in technology development and enhance the problem-solving
capacity of farmers as its basis on community needs at the local
level. Sustainable land management research and promotion of
its technologies could be effective where there is an opportunity
for mutual skills and knowledge sharing as well as the active
involvement of the local community (Eneku et al., 2013).
UNFCC (2014) maintains that community-based participatory
approaches enhance the duplications of local innovations, and
ensure sustainability and fitness to the local context. They further
stress  participatory  approaches  increase  stakeholder
understanding and build a sense of ownership of technologies as
well as improve and sustain adaptation of technologies.
Participatory extension methods go beyond farmers' knowledge
and concerns. It has more advantages in facilitating the process
of action research needed to improve proper technologies and
build the capacity of farmers in problem-solving skills (Anderson
& Farrington, 2012). According to Egziabher et al. (2013), the

participatory extension approach focuses on community
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empowerment in producer groups better than purely transferring
information and improving management practices on new

technologies.

3.5. Group Extension Approaches
Extension methods are generally grouped into Individual, group,
and media methods. But in terms of cost and effort saving, media
and group methods are favored respectively. Media methods lack
two-way communication though it has the advantage of more
coverage (Anandajayasekeram et al., 2008). According to Darr
(2008),

technologies is best popularized through the group extension

communicating the basic technical message of
approaches with similar socio-economic and cultures of the low-
income community. It also saves time for development persons to
address an easily larger portion of the population (Jafry et al.,
2014). The other advantage of group extension approaches is
generally need-based and employed as the need arises from locals
(Buyinza et al., 2015). Hence, several participatory group
extension approaches could be used according to the context of
technology for adaptation in the forestry aspect. Some are group
training, community-based approach (village level), group visits,
Demonstration training, Agroforestry field school, Field day,
Farmer tour, etc. (Kabwe, 2010; Jafry et al., 2014; Buyinza et al.,
2015).

3.6. Participatory Group Extension Approach

3.6.1. Group training and demonstration

trials
Literature review shows in participatory group extension
approaches; participants could mobilize resources, labor, and
share experiences. Among group extension approaches, farmer
field days and farmer groups were preferred hence including
farmers’ own experience and practices (Adolwa et al., 2012).
According to Jafry et al. (2014), the farmer group is a common
extension approach with the benefits like group labor and support
for each other mutually around common interests. For instance,
they put forward that farmers could share experiences and
practices through group training and demonstration on selected
lead farmers' farms. Group training could also be provided in the
form of demonstrations and field days directly on farmer's fields
(Nguyen et al., 2016). Thus, farmers in groups met during
demonstrations and field days together to test better practices, but
also benefit from mutual learning among themselves. In a typical
demonstration, different techniques are compared side by side to
show the advantages of the new technology at specific extension
events (lbid). Consequently, farmers in the village are invited for
training purposes while visiting demonstration sites (Buyinza et
al., 2015). It is argued that the group training approach proved to

be effective due to peer influence and competition among



members in the group. According to a study conducted by ADB
(2014a), group extension approaches have a good output in
relation to efficiency and cost-effectiveness in pilot projects in
Asia.

3.6.2. Farmer’s field school (FFS)

Studies show that Farmer Field School is an effective group
participatory extension approach though it required a relatively
higher cost. Farmer field schools’ concepts using participatory
training procedures address farmers’ felt need for advanced
extension approaches (Martini et al., 2016; Egziabher et al.,
2013). It enhances farmers’ information and investigative skills
through participatory learning in managing their agroforestry
farms (Martini et al., 2017). It recognizes that farmers’ local
knowledge and experience need to be shared. It also
acknowledges farmers learn from each other better than from the
extensionist ( Helvetas Vietnam, 2007). Moreover, FFS with the
common objective of groups of farmers is an appropriate way
where stakeholders exchange learned lessons, understandings,
practices, and any innovative ideas. It also encourages farmers to
practice their ideas in their fields (Buyinza et al., 2015). However,
Jafry et al. (2014) put farmer field schools incur huge costs to
train and support several farmers in the basic principles of testing

as per the local context.

3.6.3. Community-based extension approach
Studies show community-based extension approach also uses a
participatory learning process, which addresses community needs
and acknowledges local knowledge as an alternative to other
group extension approaches. According to Anandajayasekeram et
al. (2008), joint learning is the key to community-based
extension, in which extension staff plays a facilitation role. It
considers the integration of indigenous knowledge taking into
account opportunities and challenges in the technological
adaption process to the acceptable local context (UNFCC, 2014).
Agbogidi & Ofuoku (2009) suggest using the village-level
extension approach for it considers optimal forest system and
forest users' constraints as well as ways of reducing the
constraints for better results in forest community's behavior. They
implicate the use of numerous communication methods for
introducing new techniques into the forest community. According
to Cramb (2000), in each step of the community-based extension
approach, farmers engage in some degree of the investigation if it
applies to adult education. The approach applies in a new context,
where extension service was previously not employed by
following four steps. The first step is where farmers identify their
problems and needs which extensions support with technical
options based on the farmer's expressed needs. In the second step,
selected farmers trained and implement new technology with the

technical information they provided. The third step is following
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up step for mistakes that arise and provide with additional
technical advice. It is also where comparison began with previous
practices. In the final step, model farmers appraise their trial
output and give feedback about the lessons learned to their

respective villages (Ibid).

3.7. Good Practices

There are several pieces of evidence in the literature, which show
best practices related to the restoration of degraded lands,
agroforestry practices, forest conservation, and utilization as a
result of the application of participatory extension approaches.
According to Abdo (2014), several projects in the 20th century in
the Sahel region succeeded primarily as a result of participatory
extension approaches. Also, studies have shown that the

collaborative innovation model, information sharing, and
innovation development based on community acceptability
helped successful forestry extension programs in Catalonia,
Slovenia, and Italy respectively (Ewnetu & Bliss, 2010). The
Forest landscape approach in Vietnam, Laos, and Indonesia had
a better outcome in developing appropriate, long-term restoration
and sustainable forest management plans as the result of
communications and decision-making platforms that better

represent the needs of all forest users (Nguyen et al., 2017).

3.7.1. Participatory training and

Demonstration trials

In terms of participatory training and demonstration trials, there
are indications in the literature to look at them to draw some
lessons. For instance, in western Tanzania, farmer trainers were
effective in the dissemination of agroforestry innovations (Matata
etal., 2013). In Malawi, demonstration trials and farmer to farmer
extension were effective as it allows women farmers to raise their
concerns and respect for indigenous knowledge (Jafry et al.,
2014). The establishment of a demonstration plot for agroforestry
projects enhanced farmers’ knowledge in Sulawesi, Indonesia
(Martini et al., 2016). Group training was effective in Eastern
Uganda during the implementation of forest conservation through
a territorial approach under the different programs (Buyinza et al.,
2015). Agroforestry farmers field school(AFFS) implementation
has also contributed to the development of sustainable landscapes
in Sulawesi where agroforestry is the primary basis of livelihood
of farmers as the result of better practices was supposed to be the
most important feature of motivating farmers (Martini et al.,
2017).

3.7.2. Community-based extension Approach
Literature evidence shows that the community-based extension
approach could be successful if appropriately apply participatory

methods in different projects. The approach has proven in



agriculture yield increase at the same time food secured in rural
areas of Ghana, Malawi, and Uganda (Wellard, 2011). The other
example was a successful technological innovation replicated
through a community-based extension approach that came from
the innovation and expansion of garden floating in Bangladesh. It
is pointed out that the experience implicated the importance of
engaging local government in the promotion of the technique,
which ensures access to the resources (UNFCC, 2014).
According to (ADB, 2014b), the approach has also shown
sustainability, especially among ethnic minorities of forest users
and local people in Viet Nam, also in different Asian countries
and the Pacific region. Key lessons in locally based projects for
restoration in the Philippines and other developing countries have
shown that the need to match the community’s demands through
the participatory process during project design, proved the
success of the project. Moreover, they found financial earnings
and ensuring food security are major determinants of smallholder
farmers’ involvement in the management of forests (Gregorio et
al., 2020).

3.8. Forestry extension in Ethiopia
Government advocates forestry extension activities for the
community to take responsibility for forest restoration and its
management. For community support: one of the three DASs in
farmer's training centers(FTC) is responsible to address the
conservation of natural resources; which include forests,
irrigation at the village level, and bunds for conservation of soil
and water purpose (Turner & de Satge, 2012). However, the
challenges in forestry extension like the operation of forestry
activities in the longer time frame; publicly owned and common
property forest resource nature; mostly as its secondary activity;
and forestry ecological consideration seems to have been
affecting its extension (Anderson & Farrington, 2012). After the
first Growth and Transformation Plan (GTP), agroforestry and
participatory forest management have gained emphasis (ATA,
2014). lts basis is on FTC with a full extension package by
organizing farmers into development groups and social networks.
But among the key challenges for the inadequate performance of
FTCs were the lack of farmers’ involvement in FTC management

and limited farmers’ training as the focus is on model farmers

(ATA, 2017).

Studies show there was a notable achievement in natural resource
conservation through community mobilization. But lack of
genuine participation and a sense of ownership resulted in low
adoption of natural resource practices (ATA, 2017). It further put
low farmers’ participation in technology development attributed
to low adoption of new technologies and practices. For instance,
according to Birhane (2014), one of the reasons for the low

adoption of agroforestry technologies was weak farmers’
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participation and research-extension linkage. He suggested
participatory approaches of farmers in the management of
agroforestry practices and technologies for better land
management practices and productivity. Moreover, the need for
coordination among stakeholders involved in natural resource
management. According to Genanew et al. (2018), public
agricultural extension advisory and its system are criticized for
being nominal participatory, which is top-down. Dufera (2018)
further explained participatory extension system in Ethiopia was
constrained due to the extension staff's lack of knowledge and
facilitation skills gaps as well as isolated resource-poor farmers
in the planning and implementation process among other factors,
which limit stakeholder technology adaption and extension. He
put forward the need for farmers” active participation to develop
farmers’ sense of ownership through realistic decentralization at

the local level.

5. Conclusions and Recommendations
Ethiopia's attention to forest conservation and management as
well as utilization should give due consideration to participatory
technology development and extension. Research on
participatory extension approaches has to be given attention to
promote afforestation and rehabilitation of degraded land for
transferring sufficient knowledge and addressing forest
managers’ and users’concerns. Experiences in different countries
in Africa and Asia show the application of various participatory
forestry extension approaches has been effective in forest-related

technology development and extension.

For Forestry extension to be effective, there should be
consideration of different participatory extension approaches.
Different stakeholders engaged in forestry-related research,
technology development and adaption and dissemination need to
address social aspects and livelihood through participatory
approaches. Moreover, the review indicates the need for research
on whether institutional factors affect forestry extension from

Ethiopian perspective.
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