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ABSTRACT 

 

Economic represents a dangerous direct and indirect threat to forests, though many people 

in the world understand that forests are threatened, factors in society sometimes override 

conservation. Subsistence communities need to find fuel, income, food and on the other 

hand, industries want to continually grow and to do so they often find these things in the 

forest. Butterfly farming demonstrates that natural resources can be used profitably in a 

way that protects the environment as it offers a culturally appropriate use of the land. This 

study empirically examined the role of butterfly farming on forest conservation; analysis 

was based on the data from butterfly farmers in six villages around the East Usambara 

Forest Reserve. Seventy households were selected randomly. Household survey 

questionnaire and key informant interview were used during data collection. The findings 

show that farmers had favourable attitudes towards forest conservation and were eager to 

find solutions to environmental problems. The tangible benefits farmers received helped 

them investing in education, assets and other necessities such as being able to access 

healthy services. Butterfly farming contributes about 44% to household income, however, 

markets, diseases and predators pose threat to the development of the activity. Unlike 

most other types of agriculture which are dependent upon cleared forest for planting crops 

or grazing cattle, butterfly farming requires intact forest thus promoting forest 

conservation in the area. Detailed research is recommended on the role of other factors in 

forest conservation and/or impact of butterfly farming to the butterfly wild populations. 
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CHAPTER ONE 

 

1.0 INTRODUCTION 

1.1 Background of the Study  

Tropical rain forests contain most of the world's plant and animal species, unfortunately, 

these forests are being destroyed at an alarming rate. Economic arguments are essential to 

convince the custodians of these forests/primarily developing countries with rapidly 

growing populations that renewable resources are more valuable than non-sustainable 

exploitation of the forests for wood and fuel (Weintraub, 1995). 

 

The East Usambara Mountain forests are among the tropical rain forests varying in 

structure and composition as one travels upward, being drier near Sigi River and much 

wetter on the plateau.  It is the world renowned biodiversity hotspot with seven strictly 

endemic vertebrates and 35 Eastern Arc endemic vertebrates. The mountains have an 

extraordinarily high level of endemism given their small area; they are also an important 

source of water (ANR, 2011). At least 25-30 percent of the flora is endemic to the Eastern 

Arc forests (many of which occur only in the East Usambaras), some including 

conspicuous trees like Cynometra brachyrrhachis and Cola usambarensis whilst others are 

as small as the well known house plants, African violet (SP). 

 

Prior to the 1990s, the forest was under heavy pressure by a variety of human activities, 

as a source of building supplies, charcoal, firewood and extension of farmland where 

traditional cultivation methods have become unsustainable, and the forests have become 

severely fragmented, threatening many endemic species depending on closed-canopy 

forests. Local extinctions of understory birds have been registered due to removed 

understory growth following forest cultivations (Newmark, 2002). But since then the 
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forests several patches were gazetted as forest reserves by The Government so as to 

protect the remaining forests. 

 

Forest areas have people residing within them or dependent on them for their livelihoods, 

exclusionary approaches have had profound social costs and a number of protected areas 

have impoverished the communities living in and around them, including some of the 

worlds poorest and most vulnerable, by denying them access to traditional resources for 

food gathering, grazing, water, etc (Swiderska, et al., n.d). As well as losing their 

livelihoods, local communities have been disempowered when control of land and 

resources has been taken over by governments or private corporations. Such 

disempowerment encourages the abuse of open-access assets.  

 

URT (2009) as well recognises the need to have sufficient incentives to motivate 

stakeholders to reverse the effect of threats facing forests. One option being to hand over 

the funds, in whole or part, to the communities in proportion to the carbon savings they 

have generated. However, for equity reasons various other models such as distribution of 

benefits internally on the basis of effort or input, rather than output (of carbon savings) 

can be possible. 

 

Among other solutions butterfly farming was seen as well suited alternative income 

source for forest people because it requires little investment, basic skills and concepts 

which are easily learned and it uses simple equipment and materials. Butterfly farming 

demonstrates that natural resources can be used profitably in a way that protects the 

environment. It offers a culturally appropriate use of the land; on a broad scale, it could 

become a force in preventing clear-felling of the forest for timber exports or the 
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wholesale conversion of rain forest to cash-crop monocultures such as coconut, coffee, or 

oil palm (Agripinoy, 2007). 

 

The first Butterfly house in the world was opened in 1976 in Guernsey Island in the 

English Cannel (Penang butterfly farm, 2011). The world‟s leading producers of butterfly 

pupae are Malaysia, Philippines, Thailand, United States, El Salvador, Suriname, Ecuador 

and Costa Rica (Bronaugh, 1993). In East Africa butterfly farming is practiced in Kenya 

(Kipepeo Project) and Tanzania in the East Usambara Mountain Forests (Amani Butterfly 

Project). 

 

The Amani butterfly Project was established in the Eastern Usambara in order to reduce 

poverty and turn conservation into benefit rather than liability. The project has been 

selling pupae to live butterfly exhibits in the United States, Australia and Europe for 

between $1 and $2.5 each. Of that sum, 65% goes directly to the farmers, while another 

7% goes to a community development fund that contributes to projects such as building 

schools and hospitals and the remaining 28% used to cover project expenses (ABP, 2007).  

 

Exhibits usually order new pupae every two to three weeks because most tropical 

butterflies do not live for long. Due to the tangible benefits people get from butterfly 

farming, they are automatically encouraged to conserve the forests in the area. 

 

1.2 Problem Statement 

Efforts done by the Government together with Tanzania Forest Conservation Group 

(TFCG) and other stakeholders in promoting forest conservation in the East Usambara 

Mountains included establishment of 16 villages‟ forest reserves which protect the critical 

forest bridges, training on agro forestry and tree planting, provision skills and resources to 
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plant over a million trees. In addition, TFCG provides communities with opportunities to 

improve their lives by adopting better agricultural techniques and new business 

opportunities including modern honey production and butterfly farming. The area is still 

threatened by agricultural encroachment, fire, illegal logging, mining and commercial 

firewood collection.  

 

Butterfly farming in Amani Nature Reserve had been practiced since 2003 and many 

households have adopted the farming practice. Yet, little has been established on the role 

of butterfly farming on its contribution to household economy and conservation of forest 

resources. Therefore, this study examined and provided empirical results on the role of 

butterfly farming as an economic incentive to forest conservation in the area. 

 

1.3 Justification of the study 

The study is timely as the environment is critically linked to poverty at the levels of 

livelihood, health and vulnerability, and has been identified as a priority cross cutting 

issue for the Poverty Reduction Strategy (URT, 2004). The study is inline with The 

National Environmental Policy of 1997 as well as The National Forest Policy of 1998 

which recognizes and promotes sustainable forest management and utilization (URT, 

1997; 1998).  

 

The findings from the study generate knowledge on the role of butterfly farming to forest 

conservation which is basic for the community as well as helping policy makers and other 

practitioners to design appropriate plans and strategies on forests, environment and 

sustainable development as a whole in other areas potential for butterfly farming. 
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1.4 Study Objectives 

1.4.1 General objective 

The general objective of the study was to examine the role of butterfly farming as an 

economic incentive to forest conservation. 

 

1.4.2 Specific objectives 

Specifically this study aimed at: 

1. Determining the strategies used to sensitize the community on butterfly farming; 

2. determining people‟s attitudes towards forest conservation; 

3. Assessing the achievement made by butterfly farming to the farmers wellbeing; 

4. Finding out the challenges facing butterfly farming; and  

5. Examining the link between butterfly farming and forest conservation. 

 

1.5 Research Questions 

1. What are the strategies used to sensitize the community on butterfly farming? 

2. What is the people‟s attitude towards forest conservation? 

3. What are the achievements made by butterfly farming to the farmer‟s wellbeing? 

4. What are the challenges facing butterfly farming? 

5. Is there a link between butterfly farming and forest conservation? 

 

1.6 Conceptual Framework for the Study 

It was assumed that butterfly farming activities generate income which help farmers to 

purchase and own assets, have access to education and healthy as well as ensuring 

household food security while in turn reduce overdependence on nature for livelihood. 

Therefore when local people recognize how they benefit from the products and services 
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provided by forests, they will be motivated to modify their resource and land use practices 

to invest time and effort in forest conservation activities.  
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Figure 1:  The conceptual framework for the study 
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CHAPTER TWO 

 

2.0 LITERATURE REVIEW  

2.1 Definition of Concepts 

2.1.1 Butterfly farming 

Butterfly farming is the collection and breeding of butterfly pupae for sale. The practice 

capitalizes on the life cycle of the butterflies which is relatively short. The length of the 

life cycle from time of oviposition of the egg to emergence of the adult varies according 

to the species (Emmel and Garraway, 1990). The farming of butterflies is dependent on 

the native vegetation, which the butterflies feed on in their various stages of their life 

cycle. In order to attain good results, a butterfly farmer has to maintain a garden of native 

plants in and around the farm that constantly supply food to the larvae. Plate 1 shows the 

example of an adult butterfly. 

 

 

Plate 1: An adult Butterfly 

 

2.1.2 Economic incentive  

The concept of  economic incentive as used in this study refers to an expectation that 

encourages people to behave in a certain way or supplemental reward that serves as a  

http://www.businessdictionary.com/definition/supplemental.html
http://www.businessdictionary.com/definition/reward.html
http://www.businessdictionary.com/definition/serve.html
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motivational device for a desired action/behaviour.  NCEE (2001) reported that when 

economic incentives are used for environmental matters they provide an ongoing 

motivation which makes compliance even cheaper. Therefore it results not only in 

improved environmental performance but also considerable cost savings as well. 

  

Mukul (2007) in his study reported on the economic incentives offered which in most 

cases took form of technical or skill development support (e.g. training) or the form of 

provision under different Income Generating Activities/schemes (IGA) such as start-up 

materials for intended scheme development instead of giving them cash directly. In 

certain circumstances small amounts of seed money are also given, but in these 

exceptional cases respondents are monitored closely to secure appropriate use of the 

investment. 

 

Eco-tour guide, Fisheries through fish ponds, Butterfly farming, Bee-keeping, Forest 

patrol guard, Livestock keeping, Tree Nursery, Poultry rearing and Vegetable gardening 

are among of economic incentives provided to the forest community. Economic 

incentives in the form of IGA‟s support could potentially contribute to preventing or 

reducing illegal forest activities. Some of the IGA schemes may be much closer to current 

forest management and the rest of the schemes may have very little or no involvement 

with forests. 

 

Wily (2000) in her study “Forest law in Eastern and Southern Africa. Moving towards a 

community based forest future” observed that making local communities aware of the 

benefits of natural resources can help encourage them to become involved in their 

conservation, as in many tropical countries, such as Belize, Costa Rica, Indonesia, Kenya, 

Malaysia, Papua New Guinea and Singapore. Butterfly farming has been promoted and 

http://www.businessdictionary.com/definition/device.html
http://www.businessdictionary.com/definition/action.html
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provides much-needed income, at the same time, encourages forest conservation. 

Mupanda et al. (2009) and Scurrah-Ehrhart and Blomley (2006) reported that given the 

right enabling environment and the right incentives, communities can and will manage 

forests and woodland resources for biodiversity. 

 

2.2 Forest Conservation  

Forest conservation has been a world growing concern due to its ecological and economic 

advantages that it presents. In Tanzania, Poverty Reduction Strategy Paper (PRSP) 

reported that most people directly depend on a robust, healthy environment to support 

their income-generating activities and provide them with building, cooking materials, 

food and medicine (URT, 2004). Being the case natural resources and environment are 

the main source of peoples' livelihoods and the backbone of the country‟s main 

productive sectors: agriculture, tourism and mining.  

 

Most of the world‟s biodiversity is found in Southern countries where people greatly 

depend on natural resources but suffer from high levels of rural poverty and often weak 

governance. Biodiversity and ecosystem services are being degraded faster than at any 

other time in human history. Swiderska et al. (n.d) reported that Participatory Forest 

Management (PFM) in Tanzania builds extensively on local experience, a very favourable 

policy and legal environment providing strong incentives for community participation in 

forest management through full transfer of rights and returns to communities, along with 

relatively few requirements for communities wanting to initiate PFM (on unreserved 

forest land). 
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2.2.1 The National Environmental Policy (NEP, 1997) 

Tanzania adopted the National Environmental Policy in 1997 with the objectives of 

ensuring sustainability, security and equitable use of resources for meeting the basic 

needs of the present and future generations, preventing and controlling degradation of 

land, water, vegetation and air, conserving and enhancing our natural and man-made 

heritage including the biological diversity of the unique ecosystems of Tanzania, 

improving the condition and productivity of  degraded areas including rural and urban 

settlements, raising public awareness and understanding of the essential linkages between 

environment and development individual and community participation in environmental 

action, and promoting international cooperation on the environmental agenda (URT, 

1997). 

 

Basing on forest resources the Policy focuses on the development of sustainable regimes 

for soil conservation and forest protection, taking into account the close link between 

desertification, deforestation, freshwater availability, climate change and biological 

diversity. 

 

2.2.2 The National Forest Policy of 1998 

As the challenge to manage Tanzania‟s forest resources as a national heritage on an 

integrated and sustainable basis to optimise their environmental, economic, social and 

cultural values remains as pressing as ever, it initiated preparation and later on  adoption 

of The National Forest Policy(URT, 1998). The Policy recognises the potential of the 

local community in ensuring sustainable management of forest resources; however it 

identifies the following problems on public forest lands: unclear and unequal land tenure; 

lack of incentives and funds; poor extension services; gender inequality in decision 

making; poor communication and infrastructure; and inadequate communication with 
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government authorities. To address these problems, the government has announced the 

allocation of forests and their management to villages and communities. Communities 

would be granted rights to retain revenue accrued from products and services derived 

from forests managed by community. Forestry activities by local communities and 

farmers will be enabled through extension services, technical assistance, and 

establishment of appropriate financial incentives (URT, 1998). 

 

The Environmental Management Act No 20, 2004 (EMA) came later seeking to provide 

legal and institutional framework for sustainable management of the environment, 

prevention and control of pollution, environmental quality and standards, public 

participation and the basis for the implementation of international environmental 

agreements. Though EMA was adopted several years later after the adoption of the two 

policies it has given effect for their implementation. 

 

2.3 Forest Conservation in the East Usambara Mountain Forests 

2.3.1 Amani Nature Reserve  

In the mid 1980's the national and international concern on the effects of commercial 

loggings to the forests led to the termination of logging activities in the area. Finland and 

Norway in 1986-1987 financed Amani Forest Inventory and Management Plan Project. It 

was observed that the loggings had not been at sustainable basis, and that they 

jeopardized the existence of unique nature (Sesiwa, 2011). 

 

To further conservation efforts and bring national and international attention to this 

unique area, the government of Tanzania created the first nature reserve in the country. 

Amani Nature Reserve was established in 1997 and it comprises much of the forest in the 

lowlands and highlands in the southern section of the East Usambaras. The importance to 
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conserve came up as a way to protect the biodiversity and endemic plants and animals of 

these sub-montane rain forests. 

 

2.3.2 Amani Butterfly Project 

The Government together with Tanzania Forest Conservation Group (TFCG) has been 

promoting forest conservation in the East Usambara Mountains since 1993. TFCG 

provided communities with opportunities to improve their lives by adopting better 

agricultural techniques and new business opportunities including modern honey 

production and butterfly farming.  

 

Amani Butterfly Project (ABP) is a non-profit organisation located in the Amani Nature 

Reserve (ANR) within the East Usambara Mountains of Tanzania. It was established in 

2002 as part of their Livelihoods Program. Their long term goal is to facilitate the 

formation of a self sustaining butterfly farming cooperative enterprise in the East 

Usambara Mountains, which in turn is to serve as a model for other forest-based butterfly 

farming enterprises.  

 

The project supports families to breed butterflies on their own land and export the pupae 

to butterfly houses abroad; it aims to reduce poverty by facilitating a new livelihood 

activity while at the same time was used as indirect incentive to forest conservation (ABP, 

2007). The project uses the limited harvest of adult butterflies and their host plants from 

natural forests to support commercial butterfly farming in adjacent communities. 

 

2.3.3 Butterfly farming and Trading 

It involves the collection of female butterflies, wild or bred in captivity, into enclosures 

(net cage) filled with an abundance of native plants and the subsequent removal of ova 
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laid by these individuals. The eggs are then placed in cages where they are monitored 

throughout their development into pupae. Alternatively, eggs and/or pupae can be 

harvested from the protected forest (ABP 2007).  

 

The farming process 

1. You should prepare a cage(Plate, 2) 

2. You start with few female butterflies 

3. You have to know what kind of variety you will farm. 

4.  You should know their feeding plants. 

5. Daily you have to collect the eggs for it to reproduce. 

To avoid inbreeding farmers periodically add wild male butterflies to maintain genetic 

diversity. (Sheghembe, A. Personal communication, 2011). Plate 2& 3 shows the butterfly 

cage and butterfly pupae consecutively. 

 

  

Plate 2: Butterfly cage  
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Plate 3: Butterfly pupae 

 

The end product for sale is pupae (Plate 3), which is immobile thus making it possible to 

transport it over long distances. The pupae are collected and shipped to butterfly exhibits 

and other clients around the world. 

 

2.4 Economic Gains from Butterfly Farming 

Butterfly farming contributes to other favourable factors including generation of rural 

employment, thereby supporting the rural economy. In the study area butterfly wings are 

laminated and used for making jewellery such as earrings from butterfly wings which are 

sold on to tourists. Brinckerhoff and Sabido (2000) report that people have been 

purchasing butterflies for release at weddings and other special occasions; such as raising 

funds for street children. Where as in the handcraft industry, butterfly wings have over a 

long time been used in decorations. The intact butterflies are placed in frames, the tattered 

ones are removed from their wings and the bodies are fed to the pigs. The wings are 

laminated and used for tablecloths, napkins etc (Torbeck, 2002). 

 

Efforts have been done by different stakeholders such as The Government and Tanzania 

Forest Conservation Group (TFCG) in promoting forest conservation in the East   
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Usambara Mountain Forests however; the area is under pressure from fire, expansion of 

agricultural land, illegal logging, illegal mining, commercial firewood collection and 

hunting. 

 

Willy (2000), NCEE (2001) and Mukul (2007) report on how incentives can be used to 

encourage the community to get involved in the conservation of forests, however, they 

didn‟t provide empirical evidences on the role played by those incentives to forest 

conservation; in this case butterfly farming.  
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CHAPTER THREE 

 

3.0 MATERIALS AND METHODS 

3.1 Description of the Study Area 

3.1.1 Location 

The Usambara Mountains extend from the district of Muheza, Korogwe to Lushoto. They 

are divided into two ranges – the West and East Usambaras. Nestled closest to the Indian 

Ocean is the East Usambara Mountains which are forested from the lowlands up to the 

highlands, receiving more rainfall and is significantly smaller than the west. See detailed 

Map of Amani Nature Forest reserve in Muheza District (Fig. 2) 

 

3.1.2 Geology and geomorphology 

The Usambara Mountains are a mountain range in North-East Tanzania, approximately 

70 miles (110 km) long and ranging from 20 to 40 miles (64 km) in width. Mountains in 

the range rise as high as 8000 ft (2440 m).They are large ranges of Precambrian 

metamorphic geologic formations of acid-geneses pyroxenes and amphiboles. These 

mountains were formed by faulting and uplifting creating the drainage system of troughs 

which form many watersheds which provide water to a majority of the population of 

northeast Tanzania.  

 

 

 

 

 

http://en.wikipedia.org/wiki/Mountain_range
http://en.wikipedia.org/wiki/Tanzania
http://en.wikipedia.org/w/index.php?title=Precambrian_metamorphic&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Precambrian_metamorphic&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Precambrian_metamorphic&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Acid-geneses_pyroxenes&action=edit&redlink=1
http://en.wikipedia.org/wiki/Amphiboles
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Figure 2: Map of Amani Nature Forest Reserve. Source: ANR 

 

3.1.3 Climate 

The East Usambara Mountains enjoy annual rainfall of 1945 mm with recorded extremes 

of 1377 mm and 3505 mm. The humidity is very high with an annual mean temperature 

of 20.8ºC degrees. The mean daily maximum is 24.6º C and the minimum is 16.3ºC. 
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3.1.4 Socio economic activities 

People in the villages earn income and subsist from agriculture. The primary crops in the 

area are corn, cassava, banana, beans, sugar cane, cardamom, cloves, cinnamon, black 

pepper, and smallholder tea plots, some households also have livestock including cows, 

goats and chicken. 

 

This study was conducted in the East Usambara mountain forests basing on the presence 

of conservation oriented and forest-based enterprise (Butterfly Farming), which provides 

local farmers with a direct economic incentive to preserve the forests. Historically, it is 

the first successfully butterfly farming area in the country (Tanzania). 

 

3.2 Research Design  

The study used a cross-section research design where data collection was done at one 

point at a time from a sample selected to represent a large population (Babbie, 1990). It is 

a useful tool for determining the relationship between the variables at the time of the 

study, also was reasonable given the time and resources available. 

 

3.3 Sampling Procedures and Sample size 

Purposive sampling procedure was used to select all the six villages practicing butterfly 

farming namely; Shebomeza, Mbomole, Shambangeda, IBC Msasa, Kisiwani and Fanusi 

whereby the sample unity was a butterfly farmer‟s household who were randomly 

selected. A total of 70 respondents were randomly selected from the study area.  

 

3.4 Data Collection  

A questionnaire interview schedule was employed so as to obtain primary data from 

butterfly farmers in the study area (Appendix 1). Key informant interview was done by 
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using checklist. The four key informants included in the study were a Forester from 

Amani Nature Reserve, a Manager of Amani Butterfly Project and two village leaders 

(Appendix 2). Secondary data were collected from literature materials related to forest 

conservation and butterfly farming from Amani Nature Reserve, Amani Butterfly Project, 

Tanzania Forest Conservation Group and electronic sources (website). 

 

3.5 Data Organization, Processing and Analysis 

SPSS computer program was used when coding and analyzing data. The analysis was 

based on the data from butterfly farmers in the 6 villages. Frequency and percentages 

were used for objectives 1, 3, and 4. Likert scale was used to determine people‟s attitude 

as per objective 2, the responses were given scores 1-5, later the scores were coded so as 

to quantify them. In inferential statistics a simple linear regression model was adopted for 

objective 5, the model was used basing on the assumption that income from butterfly 

farming (independent variable) was the single factor influencing forest conservation 

(dependent variable). 

Specification of the model is as follows: 

 

Yi = β0 + β1X1 + εi 

Where; 

Yi  = Forest conservation through butterfly farming.  

X1 = Income (from butterfly farming)  

β1 = Parameter to be estimated (regression coefficient),  

β0 = Intercept or constant,  

εi =   error term 
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This model was meant for examining the causal relationship between butterfly farming 

and forest conservation. It is expected that in the absence of the independent variable(X), 

the amount of change in dependent variable (Y) will be equals to zero.   
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CHAPTER FOUR 

 

4.0 RESULTS AND DISCUSSION 

4.1 Demographic Characteristics of the Respondents 

Male and female respondents were interviewed, males accounted for 65.7% while females 

were 34.3% (Table 1). Most of the respondents were married (97.1%). With regard to 

attainment of education, 97.1% of the respondent had primary education compared with 

2.9% who had secondary education (Table 1). Most of the butterfly farmers (93%) were 

between 31 and 45 years of Age which is the active age category, the mean age of 

respondents was 38 years where the minimum age was 26 years old while the maximum 

age was 54 years (Table2). 

 

Table 1: Demographic Characteristics of the Respondents (n = 70) 

Variable Frequency Percentage 

Sex 

Male 

 

46 

 

65.7 

Female 24 34.3 

Marital status   

Married 68 97.1 

Divorced 2   2.9 

Education   

Primary education level 68 97.1 

Secondary education level 2 2.9 

 

Table 2: Age of the Respondents (n = 70) 

Statistics: Mean 38, Standard deviation 4.906, Minimum 26, Maximum 54 

Age Category 26-30 31-35 36-40 41-45 46-50 51-55 

Frequency 4 19 29 15 2 1 

Percentage 5.7 27 41 21 2.8 1.4 
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Both men and women participate equally in butterfly farming activities, there was no 

formal schedule as butterfly farming was seen as the household activity whereby the 

whole family contributed. Morgan-brown (2007) studied Butterfly Farming and 

Conservation Behavior in the East Usambara Mountains of Tanzania, and found that 

butterfly farmers‟ characteristics like age, education and marital status appear to have had 

no effect on the farming activities. It was easy to access more males respondents than 

female due to the fact that division of labour is still gender-based, women were 

performing other chores like fuel wood collection, cooking or water fetching  as pointed 

out by URT (1997) ,  

 

4.2 Strategies used to Sensitise the Community 

Being the new activity in the area, people had to be sensitized so as to take part in the 

butterfly farming project. The project has had a number of strategies applied to sensitise 

the community.  

 

Training 

As shown on Fig. 3, 45.7% of farmers were trained on the specific issues centrally to 

butterfly farming such as design and installation of the proper facilities including flight 

cages. They were taught when to collect eggs, and how to properly keep them in order to 

generate the required pupae. They also got conservation training from the ABP, ANR and 

forest officers at least 2-3 times a year. Other training provided ranges from 

organisational skills, basic accountancy, group management, environmental management 

such as use of improved stoves and application of relevant agro forestry systems. The 

skills had benefited them beyond direct profit from pupae sales such as improved their 

financial management and understanding of conservation as well as their willingness and 

capability to make their behaviours more sustainable. 
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Meeting and Study Tour 

About 43% and 11% accounted for meeting and study tour (Fig.3).Time to time meetings 

were conducted through farmers themselves and their leaders, where they discuss issues 

concerning their farming activities, challenges and the way forward. A study tour was 

arranged by the Tanzania Forest Conservation Group for members of the executive 

committee to visit the Kipepeo Butterfly Project in Kenya where they learned on how 

others were doing so as to implement the same in their areas. In Kenya people were 

organised themselves in groups where they were trained and provided with initial funds of 

the enterprise from the United Nations Development Programme (UNDP) and Global 

Environment Facility (GEF). Through the study tour farmers were able to learn from 

other people who had already been farming butterflies successfully for 8 years. 
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Figure 3: Strategies used to Sensitise the Community on Butterfly Farming 

 

4.3 People’s Attitudes towards Forest Conservation 

About 54% butterfly farmers disagreed with the statement that participating in the village 

environmental committee helps forest conservation as 37% report (Table3). About 99% 

believed in tree planting as a way of conserving forests and not otherwise. Fifty four 
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percent were not sure on whether to agree or disagree on the harvesting of trees in the 

forest reserve. 93% of the farmers believed that by farming butterflies, they conserve 

forests more than non butterfly farmers whereas all respondents believed that forest 

conservation was every one‟s responsibility.  

 

Table 3: Farmers attitudes towards forest conservation (n = 70) 

Statements Agree Undecided Disagree Total 

1. Participation in the village environmental 

committee does help in conserving the forests 

37.2 8.6 54.3 100 

2. Planting trees around households and farm 

land, helps to conserve the forests 

98.6 1.4 - 100 

3. There is a need for the concerned authorities to 

allow villagers to harvest trees in the forest 

reserves. 

18.6 54.3 27.1 100 

4. Butterfly farmers participate more in forest 

conservation activities than non butterfly 

farmers 

92.8 2.9 4.3 100 

5. Forest conservation is everyone‟s 

responsibility. 

100 - - 100 

 

Farmers have favourable attitudes towards forest conservation and are eager to find 

solutions to environmental problems and show positive trends about the forests future. 

They believe that forest conservation is one‟s own behaviour by being accountable and 

responsible; it doesn‟t real matter whether you participate in the environmental committee 

or not. Planting trees for fuel and building resources was their main conservation activity 

as an effort to preserve the forest, they were satisfied with the conservation contract 

which grant them the right to freely collect dry fuel wood and medicinal plants twice a 

week from a local use zone (100m from the buffer zone to the reserve), maintaining the 
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forest was their highest priority (Table 3) as a way of avoiding further degradation of the 

soil, unpredictable rains and decrease of yields/produce. 

 

4.4 Achievements Made by Butterfly Farming to Farmers’ Wellbeing 

Respondents identified that butterfly farming provided them with the opportunity to 

diversify their livelihood activities, educate their children to secondary level, save money 

and build more secure and sustainable housing. 

 

4.4.1 Income and employment source  

Butterfly farming appeared to have increased the household‟s income of the farmers. The 

butterfly community mentioned different income sources namely: subsistence crop 

farming (agriculture), butterfly farming, livestock keeping, casual labour and trade. 

Butterfly farming was found to be among the significant source of income to the 

community by 44% (Table 4). 

 

Table 4: Sources of income and Average amount for the house holds (n = 70) 

Source Average Amount (Tshs) Percentage % 

Crop farming 13 168 000 45 

Butterfly farming 12 837 500 44 

Livestock keeping 662 400 2 

Casual labour 725 000 2.5 

Trade 1 890 000 6.5 

 

The improved income level for the butterfly farmers has helped them meet the financial 

requirements of their basic necessities. Farmers undertook a range of livelihood activities 

for income sources (Table 4). Every participant noted that the income generated through 
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butterfly farming was spent on livelihood diversification, specifically, land and cash 

crops. Some of them have opened bank accounts since they began butterfly farming. 

Savings are used to offer extra financial security for the future as butterfly farming is 

more productive in some seasons; savings allow farmers to spread their earnings evenly 

throughout the year. 

 

4.4.2 Improved the life standard of communities  

Earnings from butterfly farming have improved the life standard of communities 

involved. They are now able to access primary healthy care and basic education to the 

children as well as assuring family‟s food security. The farmers spent a substantial 

amount of their income in paying school fees and purchasing other school related items 

like; uniforms, books and writing materials thus ensuring that the children get basic 

education hence improving their literacy status. Some have used part of the income from 

butterfly farming to purchase assets especially land and to others the business has made 

them able to build brick houses and roof them with corrugated iron sheets (Fig 4). 

 

 

 

 

 

 

 

 

 

Plate 4:   Brick house (modern)                        
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Plate 5: Mud house (Traditional) 

 

Building houses from bricks (Plate 4) appears to be more sustainable and secure than 

traditional building methods of using wood and mud. The modern house will last longer 

than the mud built houses (Plate 5). Modern houses apart from being secure are said to be 

less dependent on forest resources compared to previously mud built houses which 

demand time to time renovation resulting to wastage of time and resources. 
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Figure 4: Spending of income from butterfly farming  
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4.4.3 Development of Environmental Education and Conservation Behaviour 

Butterfly farmers (41.4%) reported agro forestry, tree planting (50%) where as crop 

rotation and contour farming accounted for 4.3% each among the activities done by 

farmers to help conserving the forests (Fig.5). By working as butterfly farmers had 

improved their understanding of conservation as well as their willingness and capability 

to make their behaviours more sustainable. They receive conservation training from ABP 

and understood the importance of conserving the forest; some of the farmers have joined 

other forest conservation projects such as MJUMITA as one of the ways to take part in 

conservation activities. Through commercial utilisation of butterflies the local community 

were increasingly getting informed about those forest habitats that are supporting endemic 

and endangered species. A key informant reported that “the need to have these forests 

maintaining wildlife intact is now becoming clear to the community as its value is being 

realized. The community has now joined in conserving the forest rather than destroying”.  

0

10

20

30

40

50

60

Agroforestry Planting trees crop rotation others

Frequency

Percentage

 
 

Figure 5: Forest Conservation Activities 
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4.5 The Challenges Facing Butterfly Farming Activities 

Despite all the achievements made by butterfly farming, still it had a number of 

challenges for it to meet its full potential. These were those related to pupae production 

such as diseases and pests, and trading of the produce such as access to regular markets 

and transport (Fig.6). About 49% of the farmer revealed that existence of diseases and 

predators was one of the major challenges for butterfly farming, while 51% of them 

pointed out in adequate markets to be the biggest challenge. Farmers report on the 

diseases occurrence which have effects to butterflies and their produce (pupae) for 

example ophidicephalus butterflies are good in laying eggs but they die easily especially 

during hot season. The project also lacks laboratory to detect butterfly diseases, predators 

such as cockroach, lizard and chameleon are threat as well as they attack butterflies in 

their cage thus pose threat to pupae production. 

 

Butterfly farming is not as „trouble free‟ as Scurrah-Ehrhart and Blomley (2006) stated in 

their study. Changing markets has been reported as one of the biggest challenge for them, 

as the business is highly dependent on external buyers (USA, Europe and Australia) 

where the market keeps on fluctuating. Delays in transport is another challenge, In 2010 

sales dropped for about 30% as a result of changes in European Union and Tanzania 

regulations which caused DHL to stop shipping any live animals including butterflies 

(Sheghembe, A. Personal communication, 2011). The market vulnerability caused 

butterfly farmers number to go down when farmers could no longer afford to participate; 

therefore Market vulnerability is a main limitation and one which needs to be addressed 

in future. 
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Figure 6: Challenges facing Butterfly Farming 

 

4.6 The Link between Butterfly Farming and Forest Conservation 

Farmers confirmed that there has been increased improvement in forest conservation 

since the time when butterfly farming was introduced. Butterfly farmers were encouraged 

to conserve their forests, as they see the linkage between their wellbeing and the presence 

of healthy forested areas. Fig. 7 presents views of the butterfly farmers on the link 

between forest conservation and the farming practices. The information is supported by a 

key informant who reported that “As butterfly cages are built with few females, farmers 

have to periodically add wild male butterflies to maintain genetic diversity whereas for 

them to be able to feed their butterfly larvae, which are host plant specific, they have to 

grow or collect host plants from the forest”. Wild butterflies lay their eggs in the forest 

therefore it becomes easy for the farmers to get butterfly for crossbreeding.  
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Figure 7: The Link between Butterfly Farming and Forests Conservation 

 

While promoting conservation, butterfly farming also boosts wild populations of tropical 

butterflies in their native lands because farmers collect only few adults‟ wild butterflies 

from the forest to stock their farms or butterfly food plants, which allows those remaining 

to go free and become breeding stock for future generations. The area is endowed with 

several species of butterflies which are able to successfully grow in both highlands and 

lowlands (Plate 6). Climate (weather condition) is one of the factors which favours 

butterfly farming as 16% of the farmers revealed (Fig.7), farmers know that forests do 

create a micro climate conducive for butterfly survival; they clearly recognize the 

connection between their ability to farm butterflies and forest conservation.  

 

                             

Amauris albimaculata              Amauris ochlea                     Papilio Dardanus 
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Papilio nireus                          Papilio horniman          Papilio ophidicephalus 

Plate 6: Some Samples of butterfly species found in the East Usambara Mountains 

 

By offering supplemental income in exchange for preserving and enhancing butterfly 

habitats, many plant and animal species native to tropical rain forests are indirectly 

benefiting. The basic in Community-based conservation of nature is the right to manage, 

use and benefit from resource as reported by Taylor (2009). By farming butterflies and 

their accelerated economic benefits, the local community feels to some extent that the 

forest belongs to them, which have made them willing to support the conservation of the 

forests. These results appeared to be similar to what Salafsky and Wollenberg‟s (2000) 

framework highlighted as „direct linkage‟ when there is a dependent relation from local 

communities on biodiversity by asking „if the biodiversity of the site were to be damaged, 

what would happen to livelihood activity?'.  

 

When establishing the relationship between butterfly farming and forest conservation a 

simple linear regression was used. The proposed model had the assumption that the factor 

influencing forest conservation was expressed on how people spent the income acquired 

from butterfly farming. The results for the model are presented in Table 6. F-test is 

statistically significant, which means that the model is statistically significant. The R-

squared is 0.158 meaning that approximately 16% of the independent variable is 

accounted for by the model, in this case, butterfly farming. The t-test for butterfly farming 

equals to 3.575, is statistically significant, meaning that the regression coefficient for it is 

significantly different from zero. The coefficient for butterfly farming is 0.242. 
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Table 5: Activities supporting forest conservation 

Variables β Std error t p value 

Constant 

Income from  

Butterfly farming 

1.181 

 

0.242 

0.170 

 

0.068 

6.937 

 

3.575 

< 0.0001 

 

0.001 

R-squared = 0.158; F = 12.778; p= 0.001 

 

It is learnt from this study that, statistical results provide considerable empirical support 

for butterfly farming as one of community-based natural resource conservation. As the 

aim of conservation is to maintain their diversity at various levels, and in a manner that 

allows their evolutionary and ecological processes to continue. Farmers confidently 

confirmed that there has been increased improvement in forest conservation since the 

beginning of butterfly farming. The improvement has been in the areas of; illegal lodging 

and pit sawing is very low where as expansion of farm land has been totally stopped, the 

local people have established tree plots as an alternative source of fuel and building 

materials. The forester at ANR expressed similar views concerning the impact of butterfly 

farming on forest conservation as butterfly farmers are an additional force apart from 

government deployed forest guards. Rural people are getting empowered to secure 

sustainable livelihoods, in this way they are at the same time able to conserve the 

environment and actively involved in the development of their areas. 
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CHAPTER FIVE 

 

5.0 CONCLUSION AND RECOMMENDATIONS  

5.1 Conclusion 

This study aimed at examining the role of butterfly farming on forest conservation in The 

East Usambara Mountain forests focusing on the achievements and challenges facing 

butterfly farming, the link between butterfly farming and forest conservation and to some 

extent butterfly farming community attitudes towards forest conservation. Positive results 

have been achieved, butterfly farming is found to be well suited as an alternative income 

source for the forest people. 

 

Income from crop farming is now being supplemented by income from butterfly farming. 

It has also contributed to the development of crop farming in the area. Butterfly farming 

is increasingly promoting conservation thus provides an opportunity for one to learn more 

through research and scientific work, study tours and ecotourism, whereas the sale of 

pupae abroad is a source of foreign exchange. Application of relevant agro forestry 

systems will decrease the need to collect fuel wood and fodder from the natural forests. 

Butterfly farming is much less damaging to the forest as successful breeding depends on 

good forest conditions, which further forest conservation. 

 

Butterfly farming is now a living example and has created a challenge to the stakeholders 

in the forestry sector however income from butterfly farming is non-competitive with 

income from mining and timber, a broad package of other income generating activities is 

necessary to compete. Findings of the study can be used for the development and 

improvement of environmental educational programmes in other areas, also be an 

addition to the available literatures on butterfly farming. It is necessary to further develop 
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positive attitudes of people in the area, especially non butterfly farmers, because all will 

ultimately be responsible for making decisions about environmental issues and problems.  

 

5.2 Recommendations  

A serious threat to human beings and their environment is the continuous and accelerating 

overuse and destruction of natural resources. Butterfly farming is a constructive way of 

saving threatened tropical forests, while at the same time providing a most needed income 

to the people living adjacent to these forests hence reducing pressure on the forest 

resources. As observed in the study, the following have to be considered: 

 The government has to recognize and appreciate the contribution of butterfly farmers 

in the conservation of forests and rural development (7% contribution from their 

earnings) and in a way help them look for other possible alternative markets for 

butterfly pupae which will reduce overdependence on current markets and thus 

enhance the possibility for increased sales. These may include butterfly release at 

special events and having butterfly houses in tourist areas in the country. 

 There is a need to have a laboratory in order to detect butterfly diseases as a way 

towards treatment.  

 Credit schemes are helpful for economic security; the community should be organized 

into some form of cooperative which will give them better opportunities to acquire/ 

have access to credit and financial support from local institutions to improve on their 

farming activities.  

 Detailed research is recommended on the role of other factors in forest conservation 

and/or impact of butterfly farming to the butterfly wild populations. 
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APPENDICES 

 

Appendix 1: Study questionnaire 

 

SOKOINE UNIVERSITY OF AGRICULTURE 

DEVELOPMENT STUDIES INSTITUTE 

Household Questionnaire for Research on: 

The role of butterfly farming as an economic incentive to forest conservation in the 

East Usambara Mountain Forests. 

By 

Ng’ondya Rehema 

M.A (Rural Development) 

 

Survey Information 

Questionnaire no: _______        Village: _______________ 

 

PART A: Background Information 

1. Age  

2.Education(1=None;2=Primary;3=Secondary; 4=College  

3.Marital status(1=Single;2=married;3=Divorced;4=widow)  

4. Sex( 1= M; 2= F)  

5. For how long have you been in this area?  
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B: Economic activities 

6. What‟s the main source of income in your household (a) Agriculture (b) Butterfly 

farming (c) Casual labour (d) Trade  

 

7. Please mention the amount you earn on the following with regards to their contribution 

of income in your household. 

Source of income Earning (annual)  

Crop production  

Butterfly farming  

Livestock keeping  

Casual labour  

Trade  

 

8. Do you own assets? (a) Yes (b) No 

9. If yes, name them (a) Land (b) House (c) Others (specify). 

10. If own land, what‟s the size of the land owned? (a) less than 2acres (b) 2acres(c) more 

than 2acres. 
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C: Attitude towards forest conservation  

Likert scale 

Statements Strongly 

disagree 

Disagree Undecided Agree Strongly 

agree 

11. Participation in the village 

environmental committee does 

help in conserving the forests. 

     

12. If villagers plant trees in their 

households and around farm land, 

will help to conserve the forests? 

     

13. There is a need for the 

concerned authorities to allow 

villagers to harvest trees in the 

forest reserves. 

     

14. Butterfly farmers participate 

more in forest conservation 

activities than non butterfly 

farmers. 

     

15. Forest conservation is 

everyone‟s responsibility. 

     

 

D: Participation in forest conservation 

16.   What activities do you do to support forest conservation? 

(a)    Agro forestry (b) Planting trees (c) Crop rotation (d) Others 

17.   Does your household have an area which you have planned it to be a family forest 

with regard to forest conservation? (a) Yes (b) No 
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18.    Have your household participated in planting trees in village land?  

(a) Yes (b) No 

19.  Do you or any one in your household participate in the village environmental 

committee meetings? (a) Yes (b) No  

20.  Do forest officers involve the community (villagers) in giving out views and 

suggestions regarding management and conservation of forests? (a) Yes (b) No 

21.   What environmental changes have been observed? (a) Shortage of forest products (b) 

decrease in agriculture productivity (c) soil erosion (d) shortage of rainfall (e) others  

22.    What do you think are the causes for those changes? 

(a)    Natural causes (b) Deforestation (c) Poor agricultural practices (d) others  

23.  What energy source does your household use for cooking? (a) Firewood (b) 

Charcoal(c) kerosene 

 

E: Butterfly farming activities 

24.    What made you decide to farm butterflies? (a) Employment (b) Increase income  

(c)     Interest with environment (d) Others are doing 

25.    How do you access the markets for butterflies? 

26.    How does income generated from butterfly farming help you and your household? 

(a)     Education (b) Healthy (c) Food (d) Assets (e) Others  

27.   If you stop farming butterflies by switching to other activities, will you be able to 

earn at least the same as what you‟re earning now? (a) Yes (b) No 

28.    What challenges do you face regarding butterfly farming activities? (a) Diseases and 

predators (b) Markets (c) Prices (d) Species seasonality 

29.    Do you think you will continue farming butterflies despite the challenges you are 

facing? (a) Yes (b) No 

30.    Are there strategies to sensitize the community on butterfly farming? (a) Yes (b) No 
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31.    If yes, what are the strategies? (a) Training (b) meeting (c) study tour 

32.   Will you be able to convince you relatives, friends and others to farm butterflies?  

(a)    Yes (b) No 

 

F: Butterfly farming and forest conservation 

33.   How does forests support butterfly farming activities? 

34.   How does clearing of forests affect butterfly farming activities. 

35.   What are your views/suggestions regarding forest conservation and butterfly farming 

in general? 

 

End of interview 

Thanks for your time participating in this study and answering my questions, you have 

been of great help, have a nice time. 

 

Appendix 2: Checklist for the key informants 

The Forester Amani Nature Reserve 

Background information 

No Question Response 

1. Name  

2. How long have you been in this position?  

 

General information 

3 When did forest conservation start in the 

east usambara forests?  

 

4 What is the total area covered by forests?  
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5 What is comprised in the Amani forests 

reserve? 

 

6 What are the major challenges facing the 

reserve. 

 

7 How can you say about community 

participation when the reserve starts? 

 

8 What sector/area do you see as its top 

priority for the surrounding villages in terms 

of development? 

1 

2 

3 

 

 

The Project Manager (ABP) 

Background information 

No. Question Response 

1 Name  

2 How long have you been in this position?  

 

General information 

3 Why butterfly farming?  

4 When was it started officially?  

5 Butterfly farming was introduced as the alternative 

income source so as to support forest conservation. 

Is there any strategy to sensitize the community on 

butterfly farming? 

 

6 What are the markets for the produce?  
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7 Are there any achievements so far?  

8 What are the challenges facing butterfly farming?  

9 What are your suggestions on the way forward?  

10 What are your views on forest conservation in the 

area after the establishment of butterfly farming 

 

 

 

Village Leaders 

Background information 

1 Name  

2 How long have you been in this position?  

 

General information 

3 As a community leader what are your major 

responsibilities surrounding forest and 

environmental conservation in general? 

 

4 How much of your time do you devote to these 

activities? (Percentage) 

 

5 Does your area have programmes for forest and 

environmental conservation promotion for 

household? 

 

6 What kinds of activities are implemented by the 

community for forest and environmental 

conservation? 

 

7 What are the major challenges facing forest  
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conservation in your areas? 

8 Describe your perceptions of conservation in the 

community (how much emphasis people place on 

forest conservation as a priority?) 

 

9 What do you view as the reason for people not 

placing emphasis on forest and environmental 

conservation? 

Multiple responses 

10 Whose responsibility is it, to educate the 

community on the benefit of forest and 

environmental conservation? 
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Appendix 3: Definition of variables 

S/N Variable Operational definitions Level of 

measurement 

Units of 

measurement 

Demographic characteristics 

1. Age Number of years since one 

was born. 

Ratio Absolute years 

2. Sex Being male or female Nominal 1= Male 

2= Female 

3. Education 

level 

Number of years one 

spent in formal school 

Nominal  

4. Marital 

status 

Being married or 

otherwise both males and 

females. 

Nominal 1= Single  

2= Married 

3= Divorced 

4= Widow 

Socio-Economic factors 

5. Income  Monetary value of earning 

per person  

Ratio Tsh 

6. Assets  Being able to own assets Nominal 0= No assets 

1= have assets 

7. Education  Being able to access 

formal Education 

Nominal 0= No access 

1= have access 

 Healthy Being able to access 

primary healthy care 

Nominal 0= No access 

1= have access 

8. Food 

security 

Number of meals taken 

per day 

Nominal 1= 3 meals  

2= 2 meals 
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3= 1 meal 

9. Forest 

conservation 

Activities done to support 

conservation 

Nominal 1= Agro forestry 

2= Planting trees 

3= Crop rotation 

4= Others 

 

Appendix 4: Source of income for the households.  

Shebomeza       

Crop Production Butterflies Livestock Casual 

labour 

Trade Total % of BF 

189,000 120,000     39 

!50,000 130,000     100 

90000 170,000     100 

170000 440,000 254 400 250 000   63 

48,000 60,000     56 

110,000 170,000 144,000    40 

 410,000   150 000  73 

90,000 250,000     74 

150,000 140,000     48 

Mbomole       

 350,000     100 

266000 220,000     57 

415000 210,000 244,800  150,000  21 

185000 250,000 172,800    49 

210000 150,000     42 

170000 75,000     39 

145000 85,000     38 

170000 100,000     59 

IBC Msasa       

750,000 1200000     62 

350,000 225000 100800    33 
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180,000 130000     62 

135000 200000     100 

225,000 90000     29 

180,000 90000     34 

200000 220000  80000   58 

150,000 125000     46 

190,000 225000     71 

125,000 90000     42 

200,000 270000     57 

250,000 315000     56 

80000 65000  80000   29 

Kisiwani 
  

 
   

300,000 170,000     65 

350,000 220,000     52 

175,000 130,000     43 

278,000 180,000     41 

235,000 180,000     70 

215,000 120,000   150,000  26 

250,000 180,000     42 

Shambangeda       

165,000 110,000     62 

95,000 125,000  80000   42 

180,000 90,000     29 

125,000 150,000     55 

90,000 110,000     37 

178,000 140,000   105000  39 

150,000 65,000  70000   23 

160,000 90,000  75000   33 

120,000 170,000     59 

95,000 90,000     48 

150,000 125,000     45 

200,000 130,000     54 
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Fanusi       

120,000 90000     43 

570,000 550000     58 

350,000 122500   180000  5 

130,000 140000  90000   39 

220,000 350000     61 

230,000 110000     32 

250,000 225000     47 

320,000 150000     32 

200,000 180000     47 

110,000 115000     51 

100,000 170000     63 

60,000 140000   540000  19 

140,000 125000     100 

70,000 140000     67 

150,000 130000   720000  13 

130,000 180000     72 

70,000 150000     68 

210,000 150000     42 

300,000 180000     38 

180000 160000     52 

195,000 130000     40 

 


