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Abstract  

 

Agroforestry has been implemented by farmers in Indonesia for a very long time. Various studies of 

agroforestry have been conducted either by local or foreign research institutions. One of these 

research projects, Development of Timber and Non-timber Forest Products’ Production and Market 

Strategies for Improvement of Smallholders’ Livelihoods in Indonesia, which was implemented by 

the World Agroforestry Centre (ICRAF) with funding from the Australian Centre for International 

Agricultural Research (ACIAR) (FST 2012-039), examined production and market strategies for 

timber and non-timber forest products, 2012 to 2017. The project produced research results that were 

then disseminated to farmers through training sessions, with the expectation that this would help 

improve the livelihoods of agroforestry farmers in various parts of Indonesia. Farmers will adopt the 

information or knowledge provided through training if they are interested in the topic. They tend to 

circulate such information to other farmers. This study was conducted to explore farmers’ preferences 

for training or extension topics and information dissemination in Sumbawa District, West Nusa 

Tenggara Province; Gunung Kidul District, Special Region of Yogyakarta Province; and South Timor 

Tengah District, East Nusa Tenggara Province. Semi-structured interviews were carried out from 

March to June 2016 to collect information on farmers' preferences for training topics, acceptance of 

new agroforestry technologies, and expected training or extension services on agroforestry subjects. 

Evaluation of training and extension activities by participants was also conducted to acquire feedback 

for improvement of future agroforestry training or extension. Interviews were conducted with 110 

respondents (farmers), 56 of whom were participants of training and extension activities carried out 

by the project team and the remaining 54 were non-participants of such training and extension 

activities; 29% of total respondents were female. Respondents were randomly chosen from among 

participants of agroforestry and forestry training or extension activities conducted in the previous year 

in each district and farmers who were not participants. Qualitative and quantitative data analyses were 

conducted. The results showed that farmers from the three districts preferred agroforestry extension 

focusing on silviculture, agroforestry farm management, and agroforestry product marketing. 

Farmers’ preferences for extension topics varied depending on location and gender. In terms of 

information dissemination, extensionists played an important role as sources of information for 

farmers. Female farmers with less access to extensionists depended on family, farmers’ associations 

and ‘champion’ or leading farmers as their sources of agroforestry information. In areas with limited 

road access and other infrastructure, such as Nusa Tenggara, sources of agroforestry information were 

limited compared to more developed areas, such as Gunung Kidul in the Special Region of 

Yogyakarta. Reliable sources of information, and technology with simple characteristics and 

appropriateness for specific areas, affected farmers’ adoption of technology. For improvement 

purposes, delivery of agroforestry training or extension in the three districts should focus more on 

production and marketing of timber and non-timber forest products, taking into consideration 

participants’ backgrounds, methods, materials, time and duration of the training or extension activity. 
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1 Introduction 

Agroforestry as a form of land management has been practised for many hundreds of years in 

Indonesia (Hairiah et al 2003). Modern agroforestry is a combination of forestry and agricultural 

techniques and systems developed to align agricultural intensification with forest conservation (de 

Foresta et al 2000). Put simply, agroforestry involves integration of trees, annual crops, and/or 

livestock on farms and in landscapes. In practice, agroforestry is classified into two: 1) simple 

agroforestry; and 2) complex agroforestry (Nair 1993). Simple agroforestry is a system involving 

intercropping one or more annual crop species between one species of tree. Complex agroforestry 

involves more than one tree species with annual crops and/or livestock on the same piece of land. The 

type of trees that can be integrated in agroforestry systems include both timber and non-timber 

species, such as fruit and exudates (for example, rubber latex).  

Even though farmers have long been integrating various types of trees, optimum yields are often not 

achieved. This is often due to farmers’ limited knowledge of tree cultivation (silviculture), 

measurement of timber volume, best practices in agroforestry management, marketing of timber and 

non-timber products, and policies on management of privately-owned tree products (Putro et al 2015). 

Weak extension services, owing to a limited number of government agricultural and forestry 

extensionists with a corresponding limited knowledge of agroforestry, has restricted farmers’ ability 

to gain knowledge of agroforestry. Based on a baseline study conducted by KANOPPI, the 

percentages of farmers who were able to access agroforestry, or forestry, extension services were 41% 

in Gunung Kidul District, 30% in Sumbawa District, and 14% in South Timor Tengah District 

(Riyandoko et al 2016a).  

To support the improvement of extension workers’ capacity in Gunung Kidul, Sumbawa and South 

Timor Tengah Districts, the World Agroforestry Centre (ICRAF) and its partner provided training for 

voluntary extensionists and ‘champion’ or leading farmers in 2015. The topics presented during the 

four-day training were 1) introduction to timber and non-timber forest products; 2) policies regarding 

management of privately-owned tree products; 3) marketing of timber and non-timber forest products; 

4) timber trees’ cultivation; 5) timber and non-timber forest products’ integrated into farm 

management (agroforestry); and 6) extension communication (Riyandoko et al 2016b). Training 

participants were expected to disseminate the information acquired to other farmers and voluntary 

extensionists. The participants' willingness to disseminate information was affected by their 

preferences for the training topics. If participants were interested in the topics, they were more likely 

to disseminate the information to others. This study aimed to 1) explore farmers’ preferences for 

training topics; and 2) understand the process of agroforestry information dissemination acquired 

from training.  
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2 Methodology 

2.1 Study sites 

The study took place at research sites that had conducted training in the production and marketing of 

timber and non-timber forest products from agroforesty systems (Figure 1). Each site had different 

types of tree species and products as well as other distinctive characteristics, such as dominant 

ethnicity and daily language used by farmers (Table 1). 

 

Figure 1. Map of KANOPPI project sites where training for voluntary extensionists and  

champion farmers were held in 2015 

Source: Google maps 2016 

 

Table 1. Characteristics of study sites in Gunung Kidul, Sumbawa and South Timor Tengah districts 

District, province Type of crop in agroforestry farm Main 
ethnicity 

Daily language of 
farmers 

Timber Non-timber product 

Gunung Kidul, 
Special Region of 
Yogyakarta 

Teak, mahogany, 
albizia, white 
albizia 

White ginger, ginger, 
cassumunar ginger, 
turmeric 

Javanese Javanese, Indonesian 

Sumbawa, West 
Nusa Tenggara 

Teak  Candlenut, ginger, 
honey 

Sumbawan Indonesian, 
Sumbawan/ Samawan 

South Timor Tengah Gmelina, 
mahogany 

Candlenut, ginger, 
bamboo 

Molloan, 
Aloran 

Molloan 
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2.2 Data collection 

The study of farmers’ preferences for training topics and information dissemination was conducted 

between March and June 2016, 6–12 months after the voluntary extensionists and champion farmers 

had completed their training. Data were collected in the three districts through semi-structured 

interviews with 110 respondents consisting of farmers and voluntary extensionists, 29% of whom 

were female. Respondents were classified into two groups: 1) training participant; and 2) non-

participant. Respondents in Sumbawa and South Timor Tengah were farmers and champion farmers 

while respondents in Gunung Kidul were voluntary extensionists appointed by the local government 

through a decree of the Extension and Food Security Agency of Gunung Kidul District. The total 

number of respondents in Sumbawa District was 39, from Pelat and Batudulang villages; in South 

Timor Tengah District it was 41, from Netpala, Bosen and Ajobaki villages; in Gunung Kidul District 

it was 30, from Tepus, Girisubo, Semanu, Patuk, Nglipar, Ngawen, Paliyan, Semin, Panggang, 

Saptosari and Karangmojo sub-districts (Table 2). The total number of respondents who were training 

participants differed from the total number of training participants owing to some participants being 

no longer domiciled in at the sites or were unavailable for interview.  

 

Table 2. Numbers of respondents in each district, disaggregated by gender 

District 
Participants Non-participants Total 

Male Female Male Female  

Gunung Kidul 19 - 6 5 30 

Sumbawa 11 8 15 5 39 

South Timor 
Tengah 

13 5 14 9 41 

 

Information collected in this study were 1) sources of information for farmers on forestry and 

agroforestry; 2) farmers’ acceptance of newly acquired knowledge or technology; 3) ranking of the 

most interesting training topics according to training participants; and 4) respondents’ feedback for 

future training or extension to provide more benefit and impact. Some of the questions asked of 

participants were different than those asked of non-participants. For example, non-participants were 

not asked any questions regarding post-training follow up. 

2.2 Data analysis 

Collected data were then analyzed in both quantitative and qualitative manners. The Kruskal-Wallis 

Rank Sum statistical analysis was used to analyze farmers’ preferences for training topics. 

Subsequently, a qualitative analysis of supporting factors affecting farmers’ preferences was 

conducted. Social Network Analysis was used to analyse dissemination of information about 

agroforestry and forestry. The data analyses in this study used SYSTAT 11 software for Kruskal-

Wallis and Node XL for social networks. 
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3 Results and discussion 

3.1 Training for voluntary extensionists and champion farmers 

Training for voluntary extensionists and champion farmers was conducted in 2015 in Sumbawa, 

South Timor Tengah and Gunung Kidul. The training was attended by 73 participants, 26% of whom 

were female farmers (Table 3). Participants attending the training in Sumbawa and South Timor 

Tengah were farmers and champion farmers recommended by farmers’ groups, village administrators, 

and sub-district extension agencies. A champion farmer is one possessing more experience and 

knowledge than that of other farmers and who is prepared to be a voluntary extensionist under the 

local extension agency. In total, 49 farmers participated in the training, 32.7% of whom were female. 

Training participants in Gunung Kidul were 19 voluntary extensionists appointed under a decree of 

the head of the sub-district extension agency. Fifteen (15) government extensionists participated in the 

training, from forestry and agriculture agencies and forest management units at each site. 

 

Table 3. Number of training participants on timber and non-timber forest products in Gunung Kidul, 

Sumbawa, and South Timor Tengah 

District Time (Duration) 

Number of participants 

Champion 
farmer 

Voluntary 
extensionist 

Government 
extensionist 

M F M F M F 

Sumbawa 
11–14 May 2015  
(four days) 

11 10 0 0 3 1 

South Timor 
Tengah 

20–22 October 2015 
(three days) 

12 6 0 0 4 2 

Gunung Kidul 
14–17 Dec 2015  
(four days) 

0 0 19 0 5 0 

Note: M = male; F = female. Source: Training report data, 2015. 

 

Topics studied in the training were 1) introduction to timber and non-timber forest products; 2) 

policies regarding private forest products’ management; 3) timber and non-timber products’ 

marketing; 4) timber trees’ maintenance (silviculture); 5) timber and non-timber products’ integrated 

into farm management (agroforestry); and 6) extension communication and information dissemination 

(the syllabus is provided in Appendix 1). According to the syllabus, all training topics were delivered 

in four days but the execution was based on initial agreements and learning contracts between 

participants and facilitators. In Sumbawa and Gunung Kidul, training was conducted in four days; in 

South Timor Tengah it took three days. The decision to hold three-day training, instead of four, in 

South Timor Tengah was based on mutual agreement between participants and the facilitator because 

one of the planned four days coincided with market day, which is when farmers usually engage in 

trading.  
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Training implementation at each site was successful, with strong support from governmental agencies 

as well as local non-governmental organization. 

1) Training in Sumbawa was held in cooperation between KANOPPI and WWF Indonesia’s 

Nusa Tenggara program, Institute of Non-Timber Forest Products’ Research and Technology 

(Balai Penelitian dan Teknologi Hasil Hutan Bukan Kayu/BPTHHBK) Mataram, Universitas 

Mataram, and the Agriculture, Fishery, and Forestry Extension Implementation Agency 

(Badan Pelaksana Penyuluhan Pertanian, Perikanan dan Kehutanan/ BP4K) of Sumbawa 

District. 

2) Training in South Timor Tengah was held in cooperation between KANOPPI and the 

Extension and Forestry agencies (Badan Penyuluhan and Dinas Kehutanan); 

3) Training in Gunung Kidul was held in cooperation between KANOPPI, the Forestry and 

Plantation Agency of Gunung Kidul and the Extension Agency of Gunung Kidul District. 

 

3.2 Farmers’ preferences for agroforestry training topics 

In this study, farmers’ preferences for, or interest in, extension topics was observed by ranking the 

most interesting training material according to training participant. The Kruskal-Wallis analysis 

showed respondents’ preference ranking of training material in all districts, in sequential order: 1) 

timber trees’ maintenance (silviculture); 2) timber and non-timber forest products’ integrated farm 

management; 3) timber and non-timber forest products’ marketing; 4) management policies regarding 

private forest products; 5) extension communication; and 6) introduction to timber and non-timber 

forest products.  

Respondents' preferences for training material were affected by their need for training and extension 

in basic farming practices. From those six topics, timber trees’ maintenance (silviculture) and timber 

and non-timber forest products’ integrated farm management (agroforestry) were practical topics on 

farming, meeting their basic need to cultivate their farms. 

In addition to their need for practical and basic knowledge, advanced analysis showed farmers’ 

preferences for training topics were also affected by regional factors and gender roles. Male farmers in 

the three districts tended to prefer similar training topics, that is, timber trees’ maintenance 

(silviculture) followed by non-timber forest products’ integrated farm management (agroforestry), and 

timber and non-timber forest products’ marketing. Female farmers’ preferences varied between 

locations. 
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Table 4. Farmer’s preferences on topics for agroforestry training  

Ranking* 
Sumbawa Gunung Kidul South Timor Tengah 

Male Female Male Female Male Female 

1 Silviculture Timber and non-
timber forest 
products’ 
integrated farm 
management 

Silviculture - Silviculture Silviculture 

2 Timber and non-
timber forest 
products’ 
integrated farm 
management 

Silviculture Timber and 
non-timber 
forest 
products’ 
integrated 
farm 
management 

- Timber and 
non-timber 
forest 
products’ 
integrated 
farm 
management 

Marketing/polici
es on private 
forest products’ 
administration 

3 Marketing Marketing Marketing - Marketing - 

4 Introduction to 
timber and non-
timber forest 
products 

Policies on 
private forest 
products’ 
administration 

Policies on 
private forest 
products’ 
administration 

- Policies on 
private forest 
products’ 
administration 

Timber and non-
timber forest 
products’ 
integrated farm 
management 

5 Policies on 
private forest 
products’ 
administration 

Introduction to 
timber and non-
timber forest 
products 

Extension 
communication 

- Extension 
communication 

Introduction to 
timber and non-
timber forest 
products 

6 Extension 
communication 

Extension 
communication 

Introduction to 
timber and 
non-timber 
forest products 

- Introduction to 
timber and 
non-timber 
forest products 

Extension 
communication 

Note: * the first rank is the most preferred. Source: Primary data. 

 

Female participants tended to prefer training topics that suited their daily activities. Female farmers in 

South Timor Tengah who were less likely to work on the farm preferred topics on marketing or 

privately-owned forest products’ management policy and timber trees’ cultivation. Female farmers in 

Sumbawa who usually worked on the farm preferred topics on timber and non-timber forest products’ 

integrated farm management (agroforestry), especially, cultivation of annual crops under stocked 

stands, such as ginger under teak. In Gunung Kidul, there were no female participants in the training 

because there were no female forestry extensionists or voluntary extensionists in the district. 

Furthermore, based on field observations and discussions with farmers, there was a perception that 

agroforestry and forestry were not the domain of female farmers.  

3.3 Process of agroforestry information dissemination 

3.3.1 Agroforestry and forestry information sources 

The study showed farmers’ sources of information on agroforestry and forestry were obtained from 1) 

outside the village; 2) inside the village; and 3) electronic and print media. Information sources from 

outside the village included extensionists, government agencies, NGOs and private agencies. 
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Information sources from inside the village included family, friends, neighbours, farmers’ groups, and 

champion farmers. In this study, farmers’ sources of information on agroforestry and forestry are 

shown in a social network diagram (Figure 2). This diagram contains symbols illustrating information 

sources and lines illustrating dissemination flows and connections among the information sources. 

Symbols used in the study are circle, triangle and square. The size of the symbol shows the role and 

influence of the information sources to farmers. The bigger the symbol, the greater the roles and 

influences. 

The most important and influential sources of information on agroforestry and forestry for farmers in 

the three districts were sourced from outside their villages, that is, extensionists, district forestry 

agencies, NGOs and forestry projects. The most important and influential sources of information from 

inside their villages were family, farmers’ groups and champion farmers. 

From a gender perspective, there were differences in sources of information that served as a reference 

for each gender to obtain agroforestry and forestry information. The most influential sources of 

information for female farmers were family, farmers’ groups and NGOs whereas the most influential 

sources of information for male farmers were extension workers, district forestry agencies and NGOs 

(Figure 2). Information sources for female farmers tended to come from inside the village whereas for 

male farmers they were from outside. This tendency was owing to male farmers being more likely to 

have opportunities to engage with outsiders than female farmers. For example, male farmers had a 

higher tendency to be assigned to attend training and extension events outside the village, for instance, 

at district, provincial and national levels. Female farmers had relatively fewer opportunities to attend 

training taking place outside the village. Thus, female farmers tended to depend on family, farmers’ 

groups and champion farmers who attended the training. The tendency for female farmers to access 

information through electronic media was greater than male farmers since they tended to stay at home 

watching television.  

 

Figure 2. Networks of information sources in all studied districts, by gender 
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The differences in priorities of agroforestry and forestry sources of information were also found 

between districts (Figure 3). In Gunung Kidul, extension workers, district forestry agency and NGOs 

were the primary sources. In Sumbawa, champion farmers, NGOs, KPHP (Production Forest 

Management Unit), and extension workers were most frequently accessed by farmers. In South Timor 

Tengah, extension workers, farmers’ groups and family were the primary sources. In South Timor 

Tengah, farmers’ limited access to information from outside their villages led to dependency on 

information from inside villages, such as from farmers’ groups and family. Both played important 

roles in the dissemination of agroforestry and forestry information. In Gunung Kidul, families were 

not considered as sources of information. 

The number of sources of information in Gunung Kidul was higher than in Sumbawa and South 

Timor Tengah. It was also found that only in Gunung Kidul was the Ministry of Forestry a source. 

South Timor Tengah had the least number of sources of information because of the limited number of 

organizations focusing on agroforestry and forestry compared to Gunung Kidul and Sumbawa. 

 

Figure 3. Variations in priorities of sources of information on agroforestry and forestry in  

Gunung Kidul, Sumbawa and South Timor Tengah Districts 

3.3.1.1 Agroforestry and forestry information sources for farmers by gender in Gunung Kidul 

In Gunung Kidul, agroforestry and forestry extension or training were more prioritized for men; only 

a handful of women with important roles in the community, such as the female leader of a farmers’ 

group and a village head, were invited to participate in training. There was a perspective in the 

community that agroforestry and forestry activities were the domain of men, thus, women were less 
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active in searching for information related to the subjects. This led to less sources of information used 

by women. 

Both for men and women, extension workers and NGOs were the primary sources of agroforestry and 

forestry information (Figure 4.). The differing priorities for sources of information between men and 

women in Gunung Kidul was owing to farmers’ groups and media proving more attractive for women 

whereas programs from the Ministry of Forestry served as sources of agroforestry information for 

men. Male farmers in Gunung Kidul had greater access to sources of information at district and 

national levels compared to female farmers. Easy access to national sources of information was the 

privilege only of several farmers who acted as voluntary extensionists. As a form of capacity 

development, voluntary extensionists were assigned to attend training at national level. 

 
Figure 4. Networks of information sources for male and female farmers and voluntary extension workers  

in Gunung Kidul 

3.3.1.2 Agroforestry and forestry information sources for farmers by gender in Sumbawa 

Farmers in Sumbawa received agroforestry and forestry information from outside and inside their 

villages in balance. NGOs, extension workers, forestry agency officers and production forest 

management unit staff of Batulanteh were important sources of information from outside the villages 

while inside were champion farmers, family, farmers’ groups and friends. Farmers in Sumbawa had 

limited access to information from electronic media and internet owing to poor facilities and 

infrastructure. The balanced nature of information sources was influenced by proximity of the villages 

to the district capital. Extension workers, forestry agency officers and NGOs could gain easy access. 

Interpersonal communication with family, farmers’ groups and neighbours was an effective form of 

information dissemination.  

Information sources of significance to female farmers in Sumbawa were inside the villages, that is, 

family, champion farmers, farmers’ groups, neighbours and friends (Figure 5). Family was the most 

important source, followed by champion farmers and farmers’ groups while the important and more 
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influential information sources from outside the village for female farmers were NGOs rather than 

extension workers or governmental agencies.  

Information sources from outside and inside the village held equal weight for male farmers in 

Sumbawa. The most significant from outside the village were extension workers, NGOs and the 

production forest management unit of Batulanteh. Significant sources from inside the village were 

champion farmers, f’rmers' groups and friends. The study showed that female farmers tended to make 

more use of the internet and electronic media compared to male farmers.  

 
Figure 5. Networks of information sources for male and female farmers and voluntary extension workers  

in Sumbawa 

3.3.1.3 Agroforestry and forestry information sources for farmers by gender in South Timor 

Tengah 

In South Timor Tengah, extension workers played a significant role as sources of information for 

farmers, followed by family and farmers’ groups especially when farmers had minimal interaction 

with extension workers. Bosen and Ajobaki villages shared the same issue owing to their remote 

locations, leading to limited visits by extension workers.  

Sources of information acquired from inside the villages, that is, family and farmers’ groups, had 

more significant influence on female farmers in South Timor Tengah compared to sources acquired 

from outside (Figure 6). Aside from those two sources, female farmers accessed information from 

their village governments and champion farmers while sources from outside the village for female 

farmers were extension workers, forestry agency and NGOs, all sharing equal weight. Opportunities 

for female farmers to take part in training and extension activities were unequal, particularly for those 

living in remote areas. 

Male farmers in South Timor Tengah tended to receive agroforestry and forestry information from 

outside their villages although sources inside the villages — such as family and farmers’ groups — 

also played significant roles. Extension workers were the most influential sources of information for 
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male farmers because male farmers often had more opportunities to take part in extension activity in 

their village or outside.  

 

Figure 6. Networks of information sources on agroforestry and forestry for male and female farmers  

in South Timor Tengah 

3.3.2 Agroforestry and forestry information dissemination as a result of training held 

by KANOPPI 

The dissemination of information was analyzed based on agroforestry and forestry extension topics 

received by farmers, namely, 1) timber and non-timber forest products; 2) timber and non-timber 

forest products’ marketing; 3) policies on administration of forest products on private land; 4) 

silviculture; and 5) agroforestry farm management. Analysis was also conducted of answers acquired 

from non-training-participant respondents, especially, regarding the information sources that they had 

accessed previously on the same topics. 

3.3.2.1 Information dissemination about timber and non-timber forest products 

The forestry agency was the most important disseminator compared to others regarding timber and 

non-timber forest products, especially, the definitions and types of products. Information disseminated 

from KANOPPI activities was mostly received by farmers through the forestry agency (Figure 7), 

thus, in future, extension or training activities disseminating information should formally involve 

district forestry agency staff as participants. This would support information dissemination through 

extension and training to farmers requiring such information. 
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Figure 7. Network of farmers’ information sources on timber and non-timber forest products 

3.3.2.2 Information dissemination about marketing timber and non-timber forest products  

For marketing timber and non-timber forest products, KANOPPI provided information on how to 

market timber, the desirable qualitites demanded by the markets, as well as prices for products of 

varying quality. Information delivered by KANOPPI was received by non-participating farmers, 

especially from timber and non-timber products’ traders involved in the training. Figure 8 shows that 

extension or training aimed at improving farmers’ knowledge of timber and non-timber products’ 

marketing should involve traders because they have high potential as information disseminators. For 

traders, providing extension services to farmers could serve as a strategy to produce favourable 

quality timber and non-timber products. 

 

Figure 8. Network of farmers’ information sources on marketing of timber and non-timber forest products 

3.3.2.3 Information dissemination about policies regarding administration of forest products 

produced on private land 

Information about policies related to administration (licensing) of forest products on private land was 

disseminated by KANOPPI through training and received by non-training-participant respondents 
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through the village governments, specifically, the village heads and staff (Figure 9). Village 

governments play a significant role in granting permits to harvest and trade timber from privately 

owned land. Thus, in the promotion of policies on forest product management on private land, village 

governments should be engaged as information disseminators. 

 

Figure 9. Farmers’ information sources network on policy on the administration of forest products on private land 

3.3.2.4 Dissemination of information about silviculture 

Silvicultural topics discussed at the training organized by KANOPPI were thinning and pruning of 

tree crops, particularly, teak. Information dissemination through the KANOPPI training in timber and 

non-timber forest products was received by non-participant respondents mostly from the forestry 

agency and extension workers. Figure 10 shows that it is important to invite forestry agency officers 

and extension workers as training participants on topics related to silviculture because they 

disseminate useful information to farmers about improving timber quality. 

 
Figure 10. Sources of information about silviculture topics 

3.3.2.5 Dissemination of information about agroforestry farm management  

Information about agroforestry farm management delivered by KANOPPI focused on planting of 

annual crops with economic value under timber trees, for example, ginger beneath teak. Information 

such as appropriate spacing, required shade percentage, and annual crop varieties that could be grown 

beneath a teak canopy were delivered in the training. Non-participant respondents received the 

information delivered by KANOPPI from forestry agency officers and extension workers (Figure 11). 
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Therefore, similar to the strategy for disseminating silvicultural information, dissemination of 

information on agroforestry farm management should involve district forestry agency officers and 

extension workers. 

 
Figure 11. Network of sources of information about agroforestry farm management 

3.4 Relation between sources of information, information topic and 

adoption process 

A knowledge adoption process starts with successful dissemination to an audience, in this case, 

farmers. After understanding information about new technologies, farmers usually conduct trials. If 

the new technology is found to be beneficial, it will be applied on the farm. We found that farmers’ 

responses to new technologies varied depending on the source of information and whether the 

information was relevant.  

Stages of the adoption were strongly influenced by the reliability of the source of information (Figure 

12). Both the first, assessing relative advantage, and the second, conducting trials, were influenced by 

the reliability of the source of information and the appropriateness of the technology. In the third, 

adoption, stage, the most influential factor was the simplicity of the technology. Thus, aside from the 

reliability of the source of information, attention should be paid to the type of information provided to 

ensure it meets the needs of the farmers. 
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Figure 12. Farmers’ perceptions of factors affecting the adoption of agroforestry technology 

3.5 Developing agroforestry training or extension services based on 

farmers’ needs 

Information regarding farmers’ preferences for extension topics and information dissemination can be 

used as the basis for developing agroforestry training or extension based on farmers’ needs. In 

addition, evaluation by participants of the training can be used to design further training or extension 

services. In this study, training and extension evaluations were conducted based on the criteria of 

training participant, method of extension used, material presented, resource person, and duration of 

activity. 

3.5.1 Participants in agroforestry training 

Each participant’s experience in training and extension was an important consideration when 

conducting training and extension. Participants were people who met criteria associated with the 

topic. The selection of participants involved people at the target sites providing a range of criteria, 

taking into consideration the local need for training and extension. Participants selected were 

champion or experienced farmers, members of farmers’ groups, farmers with motivation and 

willingness to disseminate knowledge, public figures, women and literate younger farmers (Figure 

13). Participants from farmers’ groups are able to assist in monitoring and evaluation after training 

and wider dissemination of the acquired information to other members of the group was almost 

guaranteed. Participants were also selected from members of farmers’ groups who had never received 

any training. Non-participating farmers were also selected as a control. 
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Figure 13. Criteria for selecting training and extension participants based on respondents’ inputs 

3.5.2 Methods used in agroforestry training 

Methods of extension or training conducted by KANOPPI were a combination of discussions, practice 

and field visits. Based on all respondents’ feedback, the most favourable method was a combination 

of discussion and practice, next was practice only, and third was a combination of discussion, practice 

and field visits (Figure 14). Respondents’ least favoured method was discussion only, next a 

combination of practice and field visits, field visit only, and discussion and field visits. 

 

 

Figure 14. Respondents’ preferred methods for agroforestry training or extension 

Based on previous agroforestry training held by KANOPPI, the combination of discussion and 

practice eases participants into learning new knowledge and technologies. Discussions were held to 

introduce theory and were combined with farmers’ daily experience and practice to improve 

participants’ skills in newly learned techniques. Field visits were held to build participants’ 



17 

motivation and insight into the topics. During field visits, participants were able to see successful 

practices conducted by farmers or others, which provided motivation to implement the practices 

themselves and disseminate the knowledge and technologies learned in the training. 

3.5.3. Material presented in agroforestry training 

Sixty-one per cent (61%) of participants stated that the material provide was sufficient to provide 

insight on timber and non-timber forest products. Five per cent (5%) of participants stated that there 

was too much material covered in a short amount of time. Some participants suggested that the 

material should have been focused on specific subjects, such as marketing, non-timber forest 

products, policies regarding forest product management on private land, silviculture, agroforestry 

management, extension, and forest conservation. Respondents suggested to deepen the marketing 

topic, including 1) providing market information about timber and non-timber forest products; and 2) 

increasing the value of non-timber forest products. Topics regarding non-timber forest products that 

needed to be revisited if there was to be further training were bee farms for honey production, white 

ginger, ‘tarum’ (Indigofera sp) and bamboo. 

Respondents who never participated in training said that they needed information on silvicultural 

techniques (tree pruning and thinning), non-timber forest products, alternate crop and fruit-crop 

cultivation, agroforestry products’ marketing, agroforestry farm management and forest conservation.  

Generally, silviculture and non-timber forest products’ marketing topics were the most demanded 

topics in all three districts. 

3.5.4. Timing and duration of agroforestry training 

Training and extension must consider timing and duration in order to not interrupt important events, 

such as cultivation, harvesting, and religious/cultural activities. Timing and duration affected the 

effectiveness of the training and the number of participants. The four-day duration of training held by 

KANOPPI was considered sufficient by 50.9% participants, however, 35% participants suggested to 

add another day, and 7% suggested to reduce the number of days.  

The four-day duration was considered sufficient by both men and women. However, male farmers 

preferred to add a day whereas female farmers preferred to reduce the number of days (Figure 15). 

Female farmers tended to have little flexible time because of domestic and farming commitments, 

compared to male farmers. Female farmers had limited time for attending training outside their village 

if it was conducted over four days or more. Some respondents also suggested to hold regular 

meetings, for example, once a week, to provide agroforestry training to farmers. 
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Figure 15. Recommended duration of training or extension for both male and female participants 

4. Conclusion and recommendations 

Conclusion 

Farmers in Gunung Kidul, Sumbawa and South Timor Tengah preferred practical and basic extension 

topics, such as silviculture, agroforestry farm management, timber and non-timber products’ 

marketing. Interest in a training topic usually depended on farmers’ habits in specific locations and on 

gender. 

Information dissemination by farmers who attended training to other farmers took different forms 

depending on location, gender and available sources of information. Generally, extensionists played 

important roles in agroforestry and forestry information dissemination to farmers. In addition, forestry 

agency and NGOs were also important actors in dissemination. The role of farmers’ groups, family, 

champion farmers and NGOs were crucial in information dissemination, especially, for female 

farmers. 

Recommendations 

The form of agroforestry and forestry training or extension should be adjusted to farmers’ 

requirements and local conditions. The form of training or extension should be conducted with regard 

to topic, participants, method, timing and duration. Silviculture, agroforestry farm management and 

marketing were the most proposed topics from farmers. The selection of participants for training 

should consider each farmer’s background, such as: 1) member of a farmers’ group, recommended by 

their peers; 2) farmers with motivation and willingness to disseminate information; and 3) 
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experienced farmers. Several groups might be involved in the training or extension, such as, 1) traders 

in the timber and non-timber products’ marketing topic; 2) extensionists and officers of forestry 

agencies in the forestry and agroforestry topic; and 3) village government officials for permits related 

to timber trading management and utilization. Methods can take the form of a combination of 

discussion, practice and field visits to increase knowledge, skills and motivation. 

In each location, farmers had particular preferences for topics as well as the information dissemination 

process. To support the dissemination of information about agroforestry and forestry to farmers most 

in need, it would be necessary to analyze the actors who play important roles in dissemination and 

their level of education, before undertaking any training or extension activities. 
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Appendix 1. Syllabus training for voluntary extension and champion farmers on timber and non-timber forest product production and marketing strategies 

No. Topic Subjects Goals Methods Instrument Time 

1 Group dynamics  Introduction, ice breaking 

Identification of participants’ 
expectations 

Building agreement 

Learning contract 

Getting to know each other 

Recognition of participants’ expectations of the 
training activity 

Agreement on the agenda and training rules 

Games 

Discussion 

Brainstorming 

Flipchart, marker, 
metaplan paper 

60 
minutes 

2 Pretest for 
participants 

Rapid self-assessment Identification of the participants’ knowledge and 
background of the training topic  

Completing the rapid 
self-assessment form 

A rapid self-assessment 
form copied on a plano 
paper. 

30 
minutes 

3 Introduction to 
timber and non-
timber forest 
products for 
farmers’ 
livelihoods and the 
environment 

Definition of forest products: 
timber, non-timber 

Categorization of non-timber 
products (refer to 
Regulations of the Minister 
of Forestry No. 35/2007) 

Local timber and non-timber 
products 

Participants understand products: timber and 
non-timber  

Participants can identify and categorize local 
timber and non-timber products 

Presentation 

Discussion 

Simulation/games 

LCD projector, computer, 
marker, metaplan paper, 
whiteboard 

60 
minutes 

4 Policies on timber 
and non-timber 
products 

Policies related to timber 

Policies related to non-
timber 

Participants understand policies related to timber 
and non-timber products 

Presentation 

Role play 

LCD projector, computer, 
marker, metaplan paper, 
plano paper, whiteboard 

120 
minutes 

5 Introduction to 
timber and non-
timber products’ 
marketing  

Exploration of local timber 
and non-timber products’ 
markets  

Visit to processor and/or 
buyer of timber and non-
timber products 

Participants can assess the featured local timber 
and non-timber products 

Participants can determine timber and non-
timber products’ markets 

Participants understand the timber marketing 
chain 

Group discussion  

Visits to sawmill and 
non-timber products’ 
processing facilities 

Stationery, plano paper, 
marker 

180 
minutes 

6 Tree measurement Introduction to tree 
measurement using various 
methods 

Participants understand tree measurement using 
various methods 

Participants understand the tools used in tree 
measurement 

Presentation 

Brainstorming 

LCD projector, computer, 
marker, metaplan paper, 
whiteboard 

120 
minutes 
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No. Topic Subjects Goals Methods Instrument Time 

7 Tree measurement 
practice and 
simple timber 
volume calculation 

Tree measurement using 
various methods, such as 
Master Tree Grower 

 

Participants can carry out tree measurement to 
determine timber volume using various methods 

Presentation 

Measurement 
practice/training on farm  

Result of presentation 
and discussion 

Whiteboard/flipcard, 
marker, paper 

Measurement tape and 
timber measuring tools 

180 
minutes 

8 Maintenance of 
plants or 
silviculture 

Planting, thinning, pruning 
and harvesting procedures  

 

Participants understand crop cultivation 
management (silviculture) 

Lecture 

Brainstorming 

Games/simulations 

LCD projector, computer, 
marker, metaplan paper, 
plano paper 

60 
minutes 

9 Observation of 
silviculture on farm 

Practice/simulation of 
pruning and thinning 

Observation of growth and 
crop cultivation 
management 

Participants understand pruning and thinning 
teak 

Participants compare silvicultural treatments on 
farm  

Practice/simulation 

Observation 

Presentation 

Discussion 

Flipchart, marker, 
metaplan paper, plano 
paper, paper tape, hvs 
paper 

180 
minutes 

10 Integrated 
management of 
various timber and 
non-timber 
products 

Alternative timber and non-
timber integrated farm 
management 

Agroforestry 

Silvopasture 

Agrosilvofishery 

Participants understand different types of timber 
and non-timber integrated agroforestry 
management 

Presentation 

Discussion 

Brainstorming 

LCD projector, computer, 
marker, metaplan paper, 
plano paper, paper tape, 
hvs paper, whiteboard  

60 
minutes 

11 Case study of 
demonstration plot 
for integration of 
teak, white ginger 
and galangal 

Presentation of integrated 
timber and non-timber 
mixed garden concept 

Integrated teak and white 
ginger concept 

Participants understand different types of timber 
and non-timber integrated agroforestry 
management  

Presentation 

Discussion 

Brainstorming 

LCD projector, computer, 
marker, metaplan paper, 
plano paper, paper tape, 
HVS paper, whiteboard  

 

60 
minutes 

12 Observation of 
white ginger and 
galangal growth 
under teak stocked 
stands with branch 
pruning and 
thinning 
treatments 

Observation of white ginger 
and galangal growth under 
teak stocked stands 

Benefits of mixed farm 
management at 
demonstration site 

Participants understand timber and non-timber 
integrated agroforestry management 

Participants understand the differences in white 
ginger and galangal growth for each pruning and 
thinning treatment of teak crop  

Observatio 

Discussion 

Presentation 

Writing tools, plano paper 180 
minutes 
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No. Topic Subjects Goals Methods Instrument Time 

13 Follow-up plan and 
activity evaluation  

Post-test  

Follow-up plan and activity 
evaluation 

Post-test for participants 

Participants establish a post-training action plan  

Participants’ post-training conditions identified 

Discussion  

Rapid self-assessment 

Plano paper 

Rapid self-assessment 
form  

60 
minutes 

 

 

 



WORKING PAPERS WITH DOIs 

 

2005 

1.  Agroforestry in the drylands of eastern Africa: a call to action 

2.  Biodiversity conservation through agroforestry: managing tree species diversity within a 
network of community-based, nongovernmental, governmental and research organizations in 
western Kenya. 

3. Invasion of prosopis juliflora and local livelihoods: Case study from the Lake Baringo area of 
Kenya 

4.  Leadership for change in farmers organizations: Training report: Ridar Hotel, Kampala, 29th 
March to 2nd April 2005. 

5.  Domestication des espèces agroforestières au Sahel : situation actuelle et perspectives 

6.  Relevé des données de biodiversité ligneuse: Manuel du projet biodiversité des parcs 
agroforestiers au Sahel 

7.  Improved land management in the Lake Victoria Basin: TransVic Project’s draft report. 

8.  Livelihood capital, strategies and outcomes in the Taita hills of Kenya 

9.  Les espèces ligneuses et leurs usages: Les préférences des paysans dans le Cercle de Ségou, au 
Mali 

10.  La biodiversité des espèces ligneuses: Diversité arborée et unités de gestion du terroir dans le 
Cercle de Ségou, au Mali 

 

 

2006 

11.  Bird diversity and land use on the slopes of Mt. Kilimanjaro and the adjacent plains, Tanzania 

12.  Water, women and local social organization in the Western Kenya Highlands 

13.  Highlights of ongoing research of the World Agroforestry Centre in Indonesia 

14.  Prospects of adoption of tree-based systems in a rural landscape and its likely impacts on 
carbon stocks and farmers’ welfare: The FALLOW Model Application in Muara Sungkai, 
Lampung, Sumatra, in a ‘Clean Development Mechanism’ context 

15.  Equipping integrated natural resource managers for healthy Agroforestry landscapes. 

17.  Agro-biodiversity and CGIAR tree and forest science: approaches and examples from Sumatra. 

18.  Improving land management in eastern and southern Africa: A review of policies. 

19.  Farm and household economic study of Kecamatan Nanggung, Kabupaten Bogor, Indonesia: A 
socio-economic base line study of Agroforestry innovations and livelihood enhancement. 

20.  Lessons from eastern Africa’s unsustainable charcoal business. 

21.  Evolution of RELMA’s approaches to land management: Lessons from two decades of research 
and development in eastern and southern Africa 

22.  Participatory watershed management: Lessons from RELMA’s work with farmers in eastern 
Africa. 

23.  Strengthening farmers’ organizations: The experience of RELMA and ULAMP. 

24.  Promoting rainwater harvesting in eastern and southern Africa. 

25.  The role of livestock in integrated land management. 

26.  Status of carbon sequestration projects in Africa: Potential benefits and challenges to scaling 
up. 



27.  Social and Environmental Trade-Offs in Tree Species Selection: A Methodology for Identifying 
Niche Incompatibilities in Agroforestry [Appears as AHI Working Paper no. 9] 

28.  Managing tradeoffs in agroforestry: From conflict to collaboration in natural resource 
management. [Appears as AHI Working Paper no. 10] 

29.  Essai d'analyse de la prise en compte des systemes agroforestiers pa les legislations forestieres 
au Sahel: Cas du Burkina Faso, du Mali, du Niger et du Senegal. 

30.  Etat de la recherche agroforestière au Rwanda etude bibliographique, période 1987-2003 

 

 

2007 

31.  Science and technological innovations for improving soil fertility and management in Africa: A 
report for NEPAD’s Science and Technology Forum. 

32.  Compensation and rewards for environmental services. 

33.  Latin American regional workshop report compensation. 

34.  Asia regional workshop on compensation ecosystem services. 

35.  Report of African regional workshop on compensation ecosystem services. 

36.  Exploring the inter-linkages among and between compensation and rewards for ecosystem 
services CRES and human well-being 

37. Criteria and indicators for environmental service compensation and reward mechanisms: 
realistic, voluntary, conditional and pro-poor 

38.  The conditions for effective mechanisms of compensation and rewards for environmental 
services. 

39. Organization and governance for fostering Pro-Poor Compensation for Environmental Services. 

40. How important are different types of compensation and reward mechanisms shaping poverty 
and ecosystem services across Africa, Asia & Latin America over the Next two decades? 

41.  Risk mitigation in contract farming: The case of poultry, cotton, woodfuel and cereals in East 
Africa. 

42.  The RELMA savings and credit experiences: Sowing the seed of sustainability 

43.  Yatich J., Policy and institutional context for NRM in Kenya: Challenges and opportunities for 
Landcare. 

44. Nina-Nina Adoung Nasional di So! Field test of rapid land tenure assessment (RATA) in the 
Batang Toru Watershed, North Sumatera. 

45.  Is Hutan Tanaman Rakyat a new paradigm in community based tree planting in Indonesia? 

46. Socio-Economic aspects of brackish water aquaculture (Tambak) production in Nanggroe Aceh 
Darrusalam. 

47.  Farmer livelihoods in the humid forest and moist savannah zones of Cameroon. 

48.  Domestication, genre et vulnérabilité : Participation des femmes, des Jeunes et des catégories 
les plus pauvres à la domestication des arbres agroforestiers au Cameroun. 

49. Land tenure and management in the districts around Mt Elgon: An assessment presented to 
the Mt Elgon ecosystem conservation programme. 

50.  The production and marketing of leaf meal from fodder shrubs in Tanga, Tanzania: A pro-poor 
enterprise for improving livestock productivity. 

51.  Buyers Perspective on Environmental Services (ES) and Commoditization as an approach to 
liberate ES markets in the Philippines. 



52.  Towards Towards community-driven conservation in southwest China: Reconciling state and 
local perceptions. 

53.  Biofuels in China: An Analysis of the Opportunities and Challenges of Jatropha curcas in 
Southwest China. 

54.  Jatropha curcas biodiesel production in Kenya: Economics and potential value chain 
development for smallholder farmers 

55.  Livelihoods and Forest Resources in Aceh and Nias for a Sustainable Forest Resource 
Management and Economic Progress 

56.  Agroforestry on the interface of Orangutan Conservation and Sustainable Livelihoods in Batang 
Toru, North Sumatra. 

 

 

2008 

57.  Assessing Hydrological Situation of Kapuas Hulu Basin, Kapuas Hulu Regency, West Kalimantan. 

58.  Assessing the Hydrological Situation of Talau Watershed, Belu Regency, East Nusa Tenggara. 

59.  Kajian Kondisi Hidrologis DAS Talau, Kabupaten Belu, Nusa Tenggara Timur. 

60.  Kajian Kondisi Hidrologis DAS Kapuas Hulu, Kabupaten Kapuas Hulu, Kalimantan Barat. 

61.  Lessons learned from community capacity building activities to support agroforest as 
sustainable economic alternatives in Batang Toru orang utan habitat conservation program 
(Martini, Endri et al.) 

62.  Mainstreaming Climate Change in the Philippines. 

63.  A Conjoint Analysis of Farmer Preferences for Community Forestry Contracts in the Sumber 
Jaya Watershed, Indonesia. 

64.  The highlands: a shared water tower in a changing climate and changing Asia 

65.  Eco-Certification: Can It Deliver Conservation and Development in the Tropics. 

66. Designing ecological and biodiversity sampling strategies. Towards mainstreaming climate 
change in grassland management.  

67. Towards mainstreaming climate change in grassland management policies and practices on the 
Tibetan Plateau  

68. An Assessment of the Potential for Carbon Finance in Rangelands 

69 ECA Trade-offs Among Ecosystem Services in the Lake Victoria Basin. 

69. The last remnants of mega biodiversity in West Java and Banten: an in-depth exploration of 
RaTA (Rapid Land Tenure Assessment) in Mount Halimun-Salak National Park Indonesia 

70.  Le business plan d’une petite entreprise rurale de production et de commercialisation des 
plants des arbres locaux. Cas de quatre pépinières rurales au Cameroun.  

71. Les unités de transformation des produits forestiers non ligneux alimentaires au Cameroun. 
Diagnostic technique et stratégie de développement Honoré Tabuna et Ingratia Kayitavu.  

72.  Les exportateurs camerounais de safou (Dacryodes edulis) sur le marché sous régional et 
international. Profil, fonctionnement et stratégies de développement.  

73. Impact of the Southeast Asian Network for Agroforestry Education (SEANAFE) on agroforestry 
education capacity.  

74. Setting landscape conservation targets and promoting them through compatible land use in the 
Philippines.  

75. Review of methods for researching multistrata systems. 



76.  Study on economical viability of Jatropha curcas L. plantations in Northern Tanzania assessing 
farmers’ prospects via cost-benefit analysis  

77. Cooperation in Agroforestry between Ministry of Forestry of Indonesia and International Center 
for Research in Agroforestry 

78. "China's bioenergy future. an analysis through the Lens if Yunnan Province 

79.  Land tenure and agricultural productivity in Africa:  A comparative analysis of the economics 
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