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Abstract: The study was carried out to analyse the value chains of marketable agroforestry tree 
products in Moshi, District, Tanzania. One village namely Shibwe Juu was selected based on the 
availability of smallholder farmers who practice agroforestry technologies. Data was collected from 
60 households by using semi-structured interview, key informant interview, participatory value chain 
analysis, focus group discussion, field observation and pair wise ranking. Statistical Package for 
Social Science version 21 and Excel 2007 were used for data analysis. Results indicated fruits to 
have the highest score with an average of   5 compared to other agroforestry tree products, hence 
was selected for value chain analysis. Actors in fruit marketing included, producers, local agents, 
external agents, whole sellers, retailers and consumers. Producer-retailer-consumer accounts for 
48.3% and was identified as the most important marketing channel used by farmers to exchange 
avocado fruits. About 96.4% of the respondents agreed that, fruit price was set by demand and 
supply interaction. Despite the existence of market   for avocado fruits, the value chain in the study 
area was still indicated as a simple system since the production itself is still small and uses primitive 
practices from production to consumers.  
Keywords: Agroforestry; Marketable; Tree Products; Value Chain. 
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INTRODUCTION 
 

Agroforestry (AF) is being seen as an alternative 
paradigm for rural development worldwide. It 
addresses many of the global challenges 
highlighted by the UN Millennium Development 
Goals and Environmental Conventions (Garrity, 
2004). The term Agroforestry Tree Products 
(AFTPs) is of very recent origin (Simons and 
Leakey, 2004) and refers to timber and non-
timber forest products that are sourced from 
trees cultivated outside the forests. According to 
(Islam et al., 2014) AF provides both tree 
services and tree products. In addition, the 
AFTPs are contributing to the GDP and their 
consumption represents an important part of 
rural people's expenditure (Dorward et al., 2008; 
Kohls and Uhl, 2002). However, in the 

developing countries, the marketing of AFTPs 
are characterized by high instability and 
complexity. According to (Islam et al., 2014) 
poor agricultural producers often struggle to gain 
market access, because they lack knowledge of 
market requirements or the skills to meet them. 
Furthermore, poor information flow and other 
obstacles in value chains prevent them from 
entering into new markets (Al-Hassan,2006; 
Asogwa and Okwoche, 2012). In addition, the 
production, standardization, pricing and 
distribution of AFTPs are progressively being 
organized into value chains, where the 
movements of products have affected not only 
the farmers, but also the wholesalers, retailers 
and other intermediaries (Kaplinsky and Morris, 
2000). The value chain analysis is the possible 
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route of products flow from the farmer to 
consumers (Islam et al., 2014). As a product 
goes from the producer to the consumer, a 
number of transformations and transactions take 
place along a chain of interconnected activities, 
and value is added continuously at each level of 
the chain (Kirimi et al., 2014). Therefore, value 
chain analysis analyzes the organization and 
behaviour of all the actors in the value chain, and 
also delivers the distribution of value added over 
various actors. It also expresses the 
achievements of all actors participating in the 
chain (Jacinto, 2004). 
 

For years, smallholder farmers in most 
African countries have been introduced to AF 
with little consideration for the markets on tree 
products aside from potential productivity gains 
to food crops. It is now being recognized that 
expanding market opportunities for AFTPs is 
critical to the success of AF innovations (Islam 
et al., 2014). According to (Leakey et al., 2005) 
markets for AFTPs are crucial for the adoption 
of AF systems for meaningful economic, social 
and environmental impacts.  According to (Soini, 
2005), the productivity and widespread adoption 
of AF systems in Moshi district have continued 
to decline over time possibly due to a multitude 
of limiting factors including poor market and lack 
of market information at all levels on the value 
chain. Farmers have started to devote their 
attention to other income generating activities so 
as to improve their livelihoods (Islam et al., 
2014). Over time, AF research has concentrated 
on assessing the value chains of different 
agricultural crop components in the AF systems 
and not on the tree component (Eskola, 2005; 
Eaton et al., 2008; Schreckenberg et al., 2002). 
Such research has yielded encouraging results 
that promise to improve the contribution of the 
agricultural crops to livelihoods improvement. 
Likewise, the AFTPs may play a major role in 

smallholders’ economy and contribute to the 
GDP if their production potential, 
standardization, pricing and distribution would 
be organized into value chains (Kaplinsky and 
Morris, 2000).  
 

Therefore, the main focus of this study was 
to analyse the value chains of the marketable 
AFTPs in Moshi Rural District, Tanzania. Since, 
the market for AFTPs is growing rapidly; there is 
a need to create economic opportunities for poor 
rural communities in the project site by linking 
them to market for the AFTPs. Furthermore, 
there is an urgent need for identifying prioritized 
AFTPs and their value chains so as to connect 
producers with market, supporting and linking up 
market players along the chain. To fill these 
gaps the objectives of this paper were to: identify 
priority marketable AFTPs found in Moshi 
District; conduct market and value chain 
analyses of one of the selected   AFTPs. The 
findings from this study will enable smallholder 
farmers to engage in commercial AFTPs 
production, improve their livelihoods and 
become more empowered. 
 

EXPERIMENTAL 
 

Description of the Study Area 
 

This study was conducted in Moshi District, 
which is situated in the North Eastern part of 
Tanzania (Figure 1). It lies between 3○03′ - 3○20′ 
S and 37○15′- 37°21′ E.  It has a population of 
504,287; giving a population density of 294 
people per square kilometer (URT, 2003).  The 
District covers a total area of 171,300 ha.  
Whereby, arable land covers 124,254 ha, 
natural forests covers 38,676 ha and the 
remaining 8370 ha is non-arable land covered 
by rocks, hills and gullies. Temperature and 
altitude are classified according to agro-
ecological zones (Table 1). 
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Figure 1. Map of Moshi District 
 

Table 1. Temperature and Altitude Data Based on Agro-ecological Zones in Moshi 
District, Tanzania. 

 

Ecological Zone Altitude (m) Temp (oC) Main Crop Rainfall (mm) 

Highlands 1500-1800 15-20 Coffee/Banana 1200-2000 

Midlands 1100-1500 20-30 Maize/Beans 1000-1200 

Lowlands 900-1100 >30 Maize and Livestock 400-900 

Source: (Zongolo et al., 2000) 
 

Data Collection 
 

The study was   conducted in highland zone 
where majority of smallholder farmers integrate 
trees with agricultural crops in their fields. In the 
selected agro-ecological zone, one village was 
selected namely Shimbwe Juu. From the 
selected sample village, 60 representative 
households were selected as recommended by 
(Bailey,1998). Both primary and secondary data 
were collected. Primary data were gathered 
using the participatory value chain analysis 
(PVCA) approach. Participatory analysis is one 
of the main rapid appraisal methods used in 
value chain analysis, where information 
assembly and analysis are carried out largely by 
chain stakeholders with the team support acting 
as facilitators.  Other essential tools used to 
collect information were pairwise ranking, Focus 
group discussion, key informants, and semi-
structured questionnaire with both open and 
close-ended questions and field surveys. 
 

Focus groups discussion (FGD) and pairwise 
ranking were used   to identify prioritized AFTPs 

for market and value chain analysis. FGD was 
also used to conduct market survey of the 
selected AFTPs. A group of 20 farmers were 
organized irrespective of means of livelihoods 
and market access. This was done with the help 
of project officers and village leaders. The 
groups were made up of both male and female 
participants of different age and ethnic groups. 
Prior to discussion a checklist with a set of 
discussion topics was prepared to guide the 
FGD and the key informants. The checklist 
aimed at generating relevant information on the 
prioritized AFTPs, market of AFTPs, Price of 
AFTPs, its importance, challenges and 
opportunities for production and marketing, 
barriers to entry into AFTPs trade, etc.; the 
potential for income generation, existing market 
situation and facilities, marketing problems and 
possible solutions. A total of 2 focus group 
discussions (FGDs) were held through active 
participation of the selected respondents. These 
stakeholders included a team of researchers, 
selected farmers, village whole sellers, trailers, 
Village leaders, local agents and Divisional 
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Forest Officers. Semi-structured questionnaire 
with both open and close-ended questions was 
used to conduct individual households’ survey 
whereby a total of 60 respondents were 
interviewed in the study area. However, prior to 
the main survey, questionnaires were pre-tested 
on 6 households in Kyaseni village. The pre- 
testing facilitated improvement of the 
questionnaire by removing redundant questions 
and adding new questions which contributed to 
the collection of useful information. Field survey 
was also conducted for cross checking 
information obtained from the questionnaire 
survey. Key informants were interviewed to get 
their perspectives related to the production and 
marketing of the identified AFTPs. These 
included the Village leaders, Forest extension 
Officers, whole sellers and intermediates, 
transporters and some farmers. The secondary 
data were obtained from various documents, 
related to study. The relevant information was 
also collected to supplement primary data. Such 
information came from different sources 
including internet, research papers, journals and 
publications. 
 

Data Analysis 
 

Descriptive statistics like percentages and 
frequencies were used to examine and 
understand the structure, conduct and 
performance of fruit market. The data was 
analyzed by using Statistical Package for 
Social Science (SPSS) version 21 and Excel 
2007. While the information from the Focus 
group discussion and key informants were 
analyzed by using content analysis technique. 
 

RESULTS AND DISCUSSION 
 

Identification of Marketable AFTPs for Value 
Chain Analysis 
 

The identification of AFTPs for value chain 
analysis was based on the list of criteria’s 
indicated in table 2. Scores range from 1 (the 
lowest) to 5 (the highest) to each of the above 
criteria. The highest average score was used to 
select AFTPs for value chain analysis. The 
ranking result indicated fruits to have the highest 
score   with an average of   5 (Table 2) and 
hence was selected for value chain analysis. 
The other follow up products were poles and 
timber which could be considered for 
interventions related to income generation 
activities in the study area.   
 

The percentage distribution of the identified 
marketable AFTPs was indicated in Figure 2. 
Thus it was clear from the results that local 
communities use and appreciate the values of a 
variety of AFTPs especially avocado fruits. 
Evidence from (Awono et al., 2002; 
Schreckenberg et al., 2002) indicated the 
significance of AFTPs to household income and 
welfare. Moreover, according to (Clarke et al., 
2011), marketing of fresh fruit generates income 
which can act as an economic buffer and 
seasonal safety net for poor farm households. 
Also diversification into fruit production was 
indicated to generate employment and enable 
smallholder farmers to embark on a range of 
production, processing and marketing activities 
to complement existing income-generating 
activities. 

 

Table 2. Criteria for Selection of Aftps for Value Chain Analysis in The Study Sites 
 

Criteria for Selection of AFTPs 

AFTPs Marketability Ecological 
Suitability 

Social 
Suitability 

Value 
Addition 

Total Score Average 
Score 

Fruits 5 5 5 5 20 5 

Fodder 1 3 3 1 8 2 

Withies 2 2 3 1 8 2 

Firewood 3 4 4 1 12 3 

Timber 1 5 5 5 16 4 

Medicinal Plants 2 4 3 3 12 3 

Poles 3 5 5 2 16 4 
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Figure 2.  Marketable Agroforestry Tree Products in Moshi District 
 

Value Chain of Avocado Fruits in the Study 
Area 

 

I. Planting Materials and Selection Criteria 
 

Table 3 indicates that, the majority of farmers 
(59.8%) use seedlings as a planting material for 
avocado fruit. However, (85.7%) farmers also 
use seeds collected from the tree as a planting 
material for avocado fruit. It was also indicated 
that, the size (73.8) is the major factor taken into 
consideration by farmers in selecting the seed to 
be used as a planting material for avocado fruit.  
According to (Faris, 2016) it was important to 
determine the planting materials since the 
nature of planting material largely influence the 
production and productivity of a given crop.  
Additionally, according to (Zapata, 2015) 
production factors determine levels of fruits 
output.  
 

II. Harvesting/Collection of Avocado Fruits 
 

Harvesting or collection of avocado fruits is 
largely executed by farmer themselves or any 
other family members. In order to get the fruits 
down on the ground, farmers in the study area 
apply shaking of trees and knocking down fruits 
with wooden sticks. The later practices cause 
fruit droppings that may cause physical injury 
(Ayelech, 2011). Moreover, according to 
(Berhanu, 2013) fruit harvesting usually 
commences at fruit drop which is the principal 
maturity index used by most farmers. However, 
in order to decide when to harvest the avocado 
fruit, it is important to find the minimum maturity, 
in other words; how early the harvest can be 
conducted and still be sure that the fruit will ripen 

to an acceptable eating stage (Hofman et al., 
2013). 
 

III. Yield and Pricing of Avocado Fruits 
 

According to the results in table 4 the maximum 
amount that individual   farmers produce for 
market at the time of high season (increase in 
fruits quantity) is 7 bags and the average price 
per bag is 40,000 TAS. However, this figure is 
completely different when there is poor harvest 
of avocado fruits by farmers. At the time of poor 
harvest (low season) the maximum amount that 
individual farmer produce for sale is 3 bags and 
the average price per bag is 90,000TAS. Similar 
findings by (Schreinemachers et al., 2016) 
showed that the cultivation of crops outside the 
regular cropping calendar when supply is low 
and prices are high can give farmers’ better 
profits and consumers more choices. However, 
this is good for consumers, but a problem for 
farmers, who would prefer producing and selling 
fruits   with the same benefits throughout if they 
could.  
 

IV. Production Cost of Avocado Fruits 
 

Production cost in both high and low seasons is 
about TAS 30,000 which includes pruning, 
cleaning the farms and paying the casual 
workers for sorting, packing and grading. The 
Average income from avocado production is 
about TAS 160,000 during high season and TAS 
210,000 during low season.  According to the 
interviewed, income range was from TAS 
100,000 to TAS 350,000 and TAS 150,000 to 
TAS 360,000 during high and low season 
respectively. 
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Table 3. Planting Materials and Criteria’s Used for Seed Selection (N= 60) 
 

S. No. Characteristics Farmers Response (%) 

1. Planting Materials 

 i. Seeds 37.3 

 ii. Seedlings 59.8 

 iii. Both Seeds and Seedlings 3.9 

2. Types of Seed as Planting Materials 

 i. Seed Collected from the Tree 85.7 

 ii. Seed fallen on the Ground 5.7 

 iii. Both 9.6 

3. Criteria Used in Selecting the Seed 

 i. Size 73.8 

 ii. Taste 18.1 

 iii. Colour 9.1 
 

Table 4. Production Cost, Sales and Income of Avocado Fruits 
 

Variables Average SD Min Max 

Quantity in High Season (Bags)  4 1 3 7 

Price in High Season (TAS) 40000 9625 25000 50000 

Income in High Season 160000  10000 350000 

Production Cost in High Season (TAS) 30000 14679 10000 50000 

Quantity in Low Season 3 4 2 3 

Price in Low Season 90000 11366 60000 100000 

Income in Low Season 210000 57319 150000 360000 

Production Cost in Low Season (TAS) 30000 13194 10000 50000 
 

V. Performance of Avocado Fruits Market in 
the Study Area 

 

i. Market Structure 
 

In this subsection the market structure of 
avocado is presented and discussed with 
respect to the types of actors and their 
functions in the chain, marketing channel, 
types of markets and price setting and market 
transparency 
 

ii. Actors and Their Functions in Avocado 
Fruit Markets 

 

The result shows a variety of actors in fruit 
marketing in the study area, including 
producers (farmers), local agents, external 
agents, whole sellers, retailers and final 
consumers of the products (Figure 3). Each 
actor has a role to play and a link to the rest of 
the chain.  
 

Producers: They are the first actors in the 
marketing chain of avocado fruits and all of 
them are smallholder farmers who produce 
fruits and supply to the next agents. With 
respect to marketing of the products, fruit 

producers sell the fruits they produced to 
different buyers in the market  
 

Local Agent: These are business men and 
women who are mainly living in the same village 
with farmers responsible for linking farmers to 
the external agents. They gather information of 
how much is expected to be produced by 
farmers in a given season and how much is 
expected to be demanded by external agents. 
After gathering information and mode of 
payment, collection date and mode of transport 
being determined, then the change of ownership 
move from farmers to local agents through 
payment. According to key informant interview in 
the study area, the institutional arrangement 
does not allow farmers to take their fruits directly 
to the markets due to existence of informal rules 
of the village where sellers from the market are 
not allowed to accept fruits directly from farmers.  
 

External Agent: They gather and exploit 
information of the demand of the fruits and 
supply to the whole sellers after purchasing 
fruits from local agents. The external agents sell 
fruits to whole seller by including various costs 
to the price which incurred during the process. 
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The cost includes searching cost, negation 
costs, transportation cost and their own profit. 
 

Whole Sellers: Purchase fruits from external 
agents and stores them, perform grading and 
transport them to retailers. In addition to these 
activities whole sellers sometimes finances the 
purchase and transportation of fruits from 
farmers through local agents. Also they provide 
market information to local agents on expected 
demand and other customers’ preferences such 
as size and specific type of fruits. Furthermore, 
some whole sellers in the study area provide 
fruits in form of credit to retailers they trust and 
they receive payment after selling. Also some 
whole sellers used to provide a loan to local 
agents to purchase and deliver fruits prior to 
production to ensure flow of fruits.  
 

Retailers: These are also important actors in 
the fruit marketing channel that deliver fruits to 

consumers. That is, they purchase fruits either 
directly from producers or local agents and 
deliver to consumers. They can also buy or 
obtain by credit fruits from whole sellers after 
estimating customer demand in their market 
areas. The retailers sell fruits to customers 
which includes individual and small businesses 
such as restaurants in the local area. The 
retailers sell in small quantities according to 
demand and choice of the customers. 
 

Consumers: These are the last actors in the 
fruit marketing chain. They are individuals or 
households who buy various fruits from fruit 
producers, local collectors and retailers for 
their own consumption only. As last actors in 
the chain they can buy the fruits from various 
actors in the marketing chain. That is either 
directly from producers or other actors in the 
channel as local agents and retailers. 
 

 

 
 

Figure 3. Actors in Avocado Fruits Market in Moshi District 
 

iii. Market Channel of Avocado Fruits  
 

During the survey, four marketing channels 
were identified for avocado fruits and the 
comparison was made among channel based 
on performance. As indicated in table 5 the 
marketing channels identified in the study area 
were producer-consumer channel, producer-
retailer-consumer channel, producer-local 
agent -retailer-consumer channel and 

producer-local agent-consumer channel. The 
result shows that among the channels the 
producer- retailer -consumer channel accounts 
for (48.3%) of the market channel used by 
farmers to exchange avocado fruits in the 
study area followed by the producer- local 
agent-consumer channel which accounts for 
25.1%. In this channel producers sell avocado 
fruits to the retailers and the retailers in turn 
sell the fruits to consumers. The channel which 
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scored the highest percentage might be due to 
the fact that, the retailers are capable of buying 
more fruits as compared to local agent who are 
per time traders which limit them to buy more 
fruits. Producer-consumer marketing channel 
stands last simply because producers sell 
more of the fruits to retailers rather than selling 
to consumers.  
 

iv. Existing Markets and Price setting  
 

There are number of markets within the study 
area that are involved in marketing of avocado 
fruits including home places, Mbuyuni market 
and Mjini kati market. According to (Kilingo and 
Kariuki, 2001) these can be categorized into 
primary market, secondary and terminal 
markets. According to key informants the 
amounts of fruits traded in these markets varies 
annually. Market trade peaks from December to 
March and drops during rainy season (October 
to January). Moreover, the result in table 6 
shows that 96.4% of the respondents indicated 
that fruit price was set by demand and supply 
interaction. This means that buyers and sellers 
negotiate in the process and finally agree to 
exchange the products with the agreed up on 
price. But only in rare cases (3.6%) the 
producers set at the price. The selling strategy 
of the respondent farmers is open to any 
buyer.  
 

v. Market Transparency  
 

The survey results indicated that only 5% of 
the producers have adequate and reliable 
market information in the study area but the 
remaining 95% of the avocado fruit producers 
lack adequate and reliable market information. 
This is due to, poor infrastructural facilities, 
lack of farmers’ cooperatives, bureaucratic 
procedures at the market and other related 
problems. With respect to traders, 65% of the 
traders mentioned that they have adequate, 
timely and reliable market information in the 
study area, but the remaining 35% have no 
adequate, timely and reliable market 
information. The result found out that, traders 
have better exposure to information than the 
producers simply because the traders have 
better access to communication devices and 

other means of getting market information. 
This is in line with the study of (Ayelech, 2011) 
who reported that the traders have more 
privileged in information access than 
producers. 
 

vi. Factors Underlying the Supply of 
Avocado Fruits in the Market  

 

Table 7 pointed out the five variables that were 
found to influence the supply of avocado fruits 
to the market. These are access to market 
information (48.2%), unreliable supply of 
cheap inputs (10.5%), poor infrastructure 
(35%) and access to extension service (6.3%). 
The result indicates that access to market 
information increased, the amount of avocado 
supplied to the market. This is due to the fact 
that, if farmers have better access to market 
information, the probability of getting better 
price for the product will increase, which in turn 
increase the supply of the fruit to the market. 
This is in line with (Mohammed, 2011) who 
found that access to market information related 
with the marketable supply of products. 
Furthermore, Poor infrastructure particularly 
road cause the increase in distance from the 
production area to market place to become 
further and further which influence the farmers 
to produce and supply the lesser quantity of 
avocado to the market. This is due to the 
nature of avocado fruits (i.e. perishablility) and 
the costs which are related with transportation. 
This is in line with the findings of (Ayelech, 
2011) who explained that as the distance 
increased from the production area to market, 
quantity of fruits supplied to the market 
decreased. In addition, access to extension 
services enables the farmers to have better 
knowledge about how to get better production 
and creates farmers` awareness about new 
technologies. This is in line with the result of 
(Yishak, 2005; Ayelech, 2011) who found that 
if fruit producer gets more extension service 
access, the marketable supply of each of the 
commodities will increase. Lastly is the 
availability of reliable cheap inputs (seeds, 
seedlings) to producers which will influence 
the quantity and quality of the produced 
product.  
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Table 5. Market Channels of Avocado Fruits (N= 60) 
 

S. No. Market Channels Farmers Response (%) 

1. Producer-consumer Market Channel 6.6% 

2. Producer-local agent Market Channel 25.1% 

3. Producer-retailer-consumer Market Channel 48.3% 

4. Producer-local agent-retailer-consumer Market Channel 20% 
 

Table 6. Price Setting According to the Producers 
 

Who Sets Price in the Market Number of Respondents Percentage (%) 

Producers 5 3.6 

Market (Demand and Supply) 55 96.4 
 

Table 7: Factors Underlying the Supply of Avocado Fruits to the Market. 
 

Factors % of Farmers Response (N=60) 

Access to Market Information 48.2% 

Reliable Supply of Cheap Input (Improved Seeds, Seedlings) 10.5% 

Availability of Infrastructures/Road 35% 

Access to Extension Service 6.3% 
 

CONCLUSION 
 

Value chain of avocado fruits has shown a 
significant existence of market as compared to 
other AFTPs. However, the fruit value chain in 
the study area was indicated as a simple system 
due to the fact that, the production itself is still 
small and uses primitive practices from 
production to consumers and there is also a 
small level of institutions playing along the fruits 
value chain. The actors involved in the value 
chain of avocado fruits include producer, local 
agent, external agent, whole sellers, retailers 
and consumers. Four marketing channels for 
avocado fruits were identified and among the 
channels producer-retailer-consumer 
marketing channel accounts for (48.3%) of the 
market channel used by farmers to exchange 
avocado fruits in the study area while 
Producer-consumer marketing channel (6.6%) 
stands last. The results also show that, the 
markets within the study area that are involved 
in marketing of avocado fruits include, home 
places, Mbuyuni market and Mjini kati market. 
Majority of respondents (96.4%) indicated that, 
fruit price is set by demand and supply of the 
fruits in the market but only in rare cases 
(3.6%) the producers set the price.  

Based on the findings of this study, the 
following points are recommended to improve 
marketing chains of avocado fruits so as to 

enhance its production and marketing in the 
study area. Quantity of avocado produced is 
one of the determinant factors that affect 
volume of avocado supplied to the market. 
Therefore, concerned bodies should focus on 
increasing production of the avocado fruits by 
supplying improve, reliable and low cost 
seedlings, seeds, fertilizers and pesticides to 
producers. Access to infrastructure is a critical 
issue which affects the supply of fruits to the 
markets. Therefore, the intervention of 
governmental and non-governmental 
organizations (NGO) is needed to improve the 
rural communities’ infrastructure services 
particularly roads in order to encourage the 
communities to exchange their agroforestry 
products effectively and efficiently. There is 
also a need to strengthen the link between 
farmers who are the producers and market so 
that they are aware on how the market 
operates. Lastly there is a need to establish 
small scale agro processing industries which 
will improve the quality of the produced product 
and encourage the farmers to produce more. 
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