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ABSTRACT 

 

Despite that income generating activities play a vital role on reducing dependency of local 

communities on forest resources, in some cases the performance of practiced income 

generating activities has been a challenging issue. Thisstudy was conducted to asses 

economic efficiency of tree nurseries and beekeeping income generating activities, asses 

factors affecting the economic efficiency of tree nurseries and beekeeping IGAs, asses its 

impacts on forest conservation and to asses challenges facing  IGAs .Focus Group 

Discussions (FGDs) and Key Informant Interviews (KIIs) were conducted to gather 

information from experienced people about the subject matter and semi-structured 

questionnaire was administered to 77respondents (61 from tree nurseries and 16 from 

beekeeping activities) from randomly selected households.Data envelope analysis was 

used to estimate economic efficiency under Variable Return (VRS) to Scale and Constant 

Return (CRS) to Scale assumption. Torbit model was used to examine factors affecting 

economic efficiency of practised IGAs. Results for tree nurseries activities show a mean 

technical efficiency of 62.1 % (CRS Mode), 80.2 % (VRS), allocativeefficiency of 60.4 % 

(CRS), 95.7 % (VRS), cost efficiency of 38.1 % (CRS) and 76.7 % (VRS). For beekeeping 

activities results show a mean technical efficiency of 77.6 % (CRS Mode), 86.8 % (VRS), 

allocativeefficiency of 91.2 % (CRS), 96.1 % (VRS), cost efficiency of 69.8.1 % (CRS) 

and 83.3.7 % (VRS). Results from censored regression model revealed that, years of 

experience, number of training attended and extension serviced attended have positive 

with tree nurseries efficiency while in beekeeping activities, extension visits and number 

of training are positive significance to efficiency estimates. Practised IGAs have great 

impact on forest conservation as they have increased conservation activities such as tree 

planting, forest fire protection, forest patrols and reducedcommunities’ forest dependency 

in the study area. Several challenges facing both IGAs were identified in both IGAs. 
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Based on the study findings, some recommendations have been put forward.  Efforts 

should be done on improving efficiency of tree nurseries and beekeeping activitiesby 

increasing trainings, extension services and supporting technical equipments to 

communities. Also factors hindering beekeeping activities in the study area should be 

alleviated, subsidising IGAs equipments and sensitizing local communities to work in 

groups. 
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CHAPTER ONE 

 

1.0 INTRODUCTION 

1.1 Background information 

More than 800 million people worldwide live in or near tropical forest and savannas, and 

rely on these ecosystems for fuel, food and income (Schaafsma et al., 2011).Rural 

households are highly dependent on forest resources for subsistence foods and materials as 

well as for cash income(Kemkes, 2011).Continued human dependence on forest resources 

in developing countries like Tanzania leadsto over exploitation of forest resources. Income 

generating activities (IGAs) refer to ‘small-scale projects that create an income source to 

individual beneficiaries or beneficiary groups whilst promoting the principal right to self-

determination and the objectives of integration, repatriation and reintegration’ (Carlettoet 

al., 2003). Therefore income generating activities (IGAs) seems to reduce the pressure in 

forest degradation and deforestation (Sultana, 2010). 

 

IGAs emphasize on the promotion of a better quality of life for all citizens by developing 

vocational skills, knowledge, attitudes, and values, and to ensure that these are used to 

generate income in innovative way for poverty reduction and sustainable development. 

Proposed Magamba Nature reserve is the largest among the 14 forests reserves in Lushoto 

District found in Tanga region. It occupies about 8 700 ha of the total of the 31,408 ha of 

forest reserves in the LushotoDistrict. It is surrounded by 23 villages with dense 

population. Forest adjacent communities have been involved in agricultural  activities 

outside the forest and  regularly collecting forest products such as timber, fuel wood, 

building poles, spices, honey, bush foods, medicinal plants e.t.c for both consumption and 

commercial purposes (MNRT, 2015). This community’s forest resources dependence 

opens room for deforestation and forest degradation. Consultative meetings and socio-
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economic survey carried out in 23 villages surrounding Magamba Nature Reserve, it was 

observed that there was a number of existing and potential sources of income generating 

activities surrounding Magamba Nature Reserve such as, goat keeping, tree nurseries and 

beekeeping (MNRT, 2015). Ministry of Natural Resources and Tourism (MNRT) through 

Tanzania Forest services (TFS) in collaboration with other stakeholders such as eastern arc 

mountains conservation endowment fund (EAMCEF) and global environment fund (GEF) 

have been providing financial and technical support to some of the viable IGAs to local 

community aiming at reducing poverty and pressure in Nature Reserve.  

 

According to Zellar (2000) different factors may affect the viable IGAs including 

household resources (human capital, physical capital, social capitals, financial capital and 

natural capital), inputs and output from the income generating activity. Therefore it is 

reasonable to carry out an assessment on economic efficiency of IGAs with a view to 

know their performance and sustainability. 

 

1.2 Problem statement and Justification of the study 

1.2.1 Problem statement 

Despite that income generating activities play a vital role on reducing dependency of local 

communities on forest resources, in some cases the performance of these income 

generating activities has been a challenging issue. The study conducted byKarim and 

Quazi(2009) revealed that some of IGAs supported to local communities in areas 

surrounding protected areas fail and recommended on importance of conducting further 

study in order to know the economic efficiency of practiced IGAs and the factors 

causingfailures of some income generating activities. Also the study conducted by Sultana 

(2010) has emphasized the need on evaluating performance of IGAs so as to determine 

factors hindering its performance. On reducing communities’ dependency from protected 

areas, conservation expertise has developed a sustainable approach of supporting local 



3 

 

communities with income generating activities (MNRT, 2006). There are number of 

income generating activities which have been supported by the government through 

Tanzania Forest Services (TFS), Eastern Arc Mountain Conservation Endowment Fund 

(EAMCEF) Global Environment Fund (GEF) and other stakeholders to the communities 

adjacent to Magamba Nature Reserve.In all implemented income generating activities in 

villages surrounding Magamba Nature Reserve, its economic efficiency and impacts on 

forest conservation is poorly known.  This study intends to bridge the gap. 

 

1.2.2 Justification of the study 

Currently the approach of supporting local communities with income generating activities 

in reducing their dependency on forest resources is increasing.Income generating activities 

helps local communities to reduce theirdependency on forest resources hence knowing 

theirefficiency and its impacts on forest conservation is important.Efficiency is an 

important economic concept used in assessing producer performance and to ensure that 

products are produced in best and profitable way (Park etal., 2010).Estimating economic 

efficiency of tree nurseries and beekeeping IGAs can lead to significance resource savings 

and performance improvement hence have impact on firm’s profitability.Profit can be 

raised by improving efficiency of production and by reducing cost by allocating inputs 

efficiently, given their respective prices (Kumbhakar and Wang, 2006).Also identifying 

factors which affect economic efficiency of practiced IGAs will help on improving 

efficiency, productivity and sustainability of IGAs on future. This study will also give a 

room in understanding impacts of income generating activities on forest conservation in 

the study area. Also impacts of the implemented tree nurseries and beekeeping activities 

on local communities’ income will be well captured. Identification of challenges facing 

tree nurseries and beekeeping activities in the study area will give a room on finding 

solution hence improving its performance. 
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1.2.2.1 Significance of the study findings 

The study findings will be used by the government, NGOs and other stakeholders involved 

in supporting income generating activities in areas surrounding protected forest reserves. 

The findings will help in improving efficiency, performance, profitability and 

sustainability of IGAs while insuring equity in distribution of income among members 

hence reducing community dependency on forest resources. 

 

1.2.2.2Why study at Magamba nature reserve? 

Magamba Nature Reserve is one of the West Usambara Mountains blocks  having  high 

biodiversity value supporting endemic, rare and threatend flora and fauna species  that are 

only found in Eastern Arc mountains.  Generaly the forest of Eastern Arc are important 

centres of biodiversity and mountains host 400-500 strictly-endemic vascular plant 

species, around 20% of which are trees (Plattset al., 2011) and at least 96 endemic 

vertebrate species (Burgess et al., 2007).The study conducted by Johansson (2001) 

mentioned Magamba forest reserve in West Usambara Mountains as one of hot spot zones 

for degradation. The reserve is under high pressure from adjacent local communities as 

they highly depend it for timber, charcoal, firewood and building poles.In order to have an 

effective managment of the biodiversity and other catchment values of the reservethe 

goverment and other stakeholders have been supporting many icome generating activities 

to the communities sorrounding the reserve so as to  reduce  pressure on the reserve.  The 

study has been carried out at Magamba nature reserve due to the fact that there are many 

introduced income generating activities in reducing community forest dependency and 

there is no any study which has been carried outon assesing its economic efficiency, 

suistainability and its impacts on forest conservation. 
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1.3 Objectives of the study 

1.3.1 Main objective 

The main objective of this study was to assess the economic efficiency of selected income 

generating activities in areas surrounding Magamba Nature Reserve in Lushoto District, 

Tanga Region. 

 

1.3.2 Specific objectives 

The specific objectives of this study were to: 

(i) asses economic efficiency of selected income generating activities in the study area. 

(ii) asses factors affecting the economic efficiency of income generating activities in the 

study area 

(iii) asses impacts of income generating activities on forest conservation 

(iv) asses challenges of selected income generating activities 

 

1.3.3 Research questions 

The study focused to answer the following questions: 

i. In which IGAs are local communities surrounding the Magamba Nature Reserve 

engagedwith? 

ii. What are the factors affecting economic efficiency of Beekeeping and Commercial 

tree nursery? 

iii. Do IGAs improve the household income surrounding Magamba Nature Reserve? 

iv. Do IGAs reduce the forest dependence in local communities surrounding the 

Magamba Nature Reserve? 
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1.3.4 Delimitation of the scope 

This study focused only on tree nurseries and beekeeping income generating activities.  In 

the study area, there are number of other IGAs such as ecotourism, goat keeping and pig 

farming. Tree nursery and beekeeping projects were focused because are implemented by 

many local communities compared to the rest of the income generating activities in the 

study area. Also tree nurseries and beekeeping IGAs are the activities which have been 

financially and technically been supported more compared to other IGAs and they have 

been widely practiced compared to others.  Hence this study will not touch other income 

generating activities other than tree nurseries and beekeeping.  
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CHAPTER TWO 

 

2.0 LITERATURE REVIEW 

2.1 Dependency of local communities on forest resources 

The idea of forest dependency is about a degree of concentration of a particular forest 

based livelihood in a particular area (Vedeld et al., 2004).Also Bahuguna, (2000) explains 

forest dependency as the percentage of income delivered from forest products of 

household.There is evidence that forest products are harvested in significant quantities by 

large number of households across virtually all forest types in developing countries 

including Tanzania (Koyra and Chhuong, 2011).According to Sam and Shepherd (2011) 

forest dependency varies in predictable ways over space, increasing in remote areas where 

markets are far away and only sales of very high value forest products are of interest. In 

areas having roads access, markets and where sales of agriculture crops are easily to 

organize, and wage laboring opportunities may present themselves, forest dependency to 

communities is low. Also it is widely known that degree of forest dependency is also 

determined by the various household characteristics. 

 

Pantaet al. (2009) considered some household characteristics such as education, poverty, 

and income and landholdings size as related with forest resources extraction pattern in the 

country.  However human dependence on forest resources has had adverse impact on flora 

and fauna, and excessive pressure on these resources lead to severe environmental 

deterioration (FAO, 1999).  

 

2.2 Roles of IGAs in forest conservation 

Income refers to the earnings of individuals or households from productive activities and 

current transfers. It can be seen as comprising claims on goods or services produced by 

individuals or households (Atkinson and Antony, 1989).Various studies such as Barrett et 
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al.(2001)andAdepoju and Obayelu(2013) have shown that while most rural households are 

involved in agricultural activities,livestock keeping, crop or fish production as their main 

source of livelihoods, they also engage in other income generating activities to enlarge 

their main source of income in order to cope with stress and shock.People who earn a 

living from the extraction of resources from forest reserves can only stop such extraction if 

they have alternatives to generate income. Activities such as nurturing tree nurseries for 

afforestation of degraded areas and for sale can generate incomes to communities 

(Ndirangu,2011).Income generating activities (IGAs) are often developed to substitute 

activities unsustainablefor forest conservation such as forest harvesting, charcoal burning 

and traditional honey hunting. On reducing communities’ dependency from protected 

areas, conservation expertise has developed a sustainable approach of supporting local 

communities with income generating activities. 

 

2.3 IGAs in forest conservation in Tanzania 

Development benefits acquired from income generating activities are critical to win the 

support of local people for conservation efforts (Peter et al., 2002). The government of 

Tanzania in collaboration with different stakeholders have been promoting and supporting 

income generating activities in areas surrounding protected forest reserves to improve 

local communities livelihoods and reducing forest dependency (MNRT, 2015). Various 

income generating activities such as beekeeping, ecotourism, commercial tree nurseries, 

animal husbandly, agriculture and butterfly farming have been supported to local 

communities surrounding forest reserves. Amani Butterfly Project is one of the income 

generating activities whichwas initiated by Tanzania Forest Conservation Group(TFCG) in 

the EastUsambara Mountains of Tanzania to the villages surrounding Amani Nature 

Reserve in reducing forest dependency. The project uses the limited harvest of adult 

butterflies and their host plants from natural forests to support commercial butterfly 
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farming as income generating activities in adjacent communities (Brown, 2007).  The 

Amani Butterfly Project provides technical advice and essential marketing services to the 

local communities. 

 

Also beekeeping is one of the among income generating activities widely practiced in 

areas surrounding forest reserves in Tanzania with the purpose of improving local 

communities livelihoods hence reducing forest dependency (Ntiruhungwa, 

2007)Beekeeping can be practiced as a safety net, providing households with extra income 

from the sales of honey and other beehive products (Ngate 2001). In Tanzania, it is 

estimated that the production potential of bee products in the country is about 138,000 tons 

of honey and 9,200 tons of beeswax per annum from 9.2 million of honey bee colonies. 

However, the current actual amount harvested is 4,800 tons and 324 tons per year 

respectively, which is about 3.5% only, of the expected production (URT, 1998).  

Beekeeping has been reported to be a potential income generating activity in villages 

surrounding Magamba nature reserve (MNRT, 2015). Commercial tree nurseries may act 

as source of income in local communities surrounding forest reserves(MNRT 2006). 

Commercial tree nurseries pray important role in production of tree seedlings as well as on 

generating income through sales of raised seedlings. (MNRT, 2015). 

 

2.4 Factors affecting the economic efficiency of IGAs 

The increasing government and stakeholders support on income generating activities in 

forest conservation has demanded the improvement of management practices by the local 

communities in order to increase the technical and economic efficiency of practiced 

income generating activities.The study conducted by Ogunniyi (2010) on factors 

influencing the economic efficiency of goat production as income generating activities 

revealed that, the social-economic variables such as years of establishment, years of 
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education, feeding, frequency, and number of herds tend to have highly significant impacts 

on economic efficiency.Suitable climatic condition, bee forage, bee management, floral 

resources and inputs such as number of hives, colony strength and labor days highly affect 

economic efficiency of beekeeping as income generating activity to the rural people 

(Menakshi et al., 2010).Improving the efficiency and effectiveness of the nursery sector 

thus has the potential to improve the impact of aid programs as income generating 

activities to the local communities (Bosch et al., 2011).IGAs can be affected by different 

factors in different location, therefore there is a need to conduct assessment in Magamba 

Nature Reserve so as to know what are the factors affecting performance of introduced 

IGAs for the sake of better management and implementations. 

 

2.5 Efficiency estimation 

Efficiency refers to the global relationship between all outputs and inputs in a production 

process (Speelmanet al., 2008). Efficiency can also be defined as   maximizing outputs 

from a given set of inputs, or minimizing the inputs necessary to achieve a given level of 

outputs (Dilulio, 1993).  The measurement of efficiency is very important since it can lead 

to significant resource savings and hence reducing production cost. Modern efficiency 

measurements begins with Farell (1957) who drew upon the work of Debreu and 

Koopmans (1951) to define a simple measure of firm efficiency which could account for 

multiple inputs. He proposed that efficiency of a firm consist of two components: 

technical efficiency, and allocative efficiency. These two measures are then combined to 

provide a measure of total economic or overall efficiency. 

 

Farrell (1957) stated that technical efficiency is achieved when producing the maximum 

output from a given set of inputs, or to produce a given amount of output by using the 

minimum feasible amount of inputs. These two definitions of technical efficiency are 
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known as the output oriented and input oriented efficiency measures, respectively (Coelli, 

et al., 2002). Technical efficiency can be an indication of whether a farm is using the best 

available technology, and can be a reflection of the ability of a farm to obtain maximum 

output given a set of inputs. By assessing technical efficiency an output expansion, input 

preserving or a combination of both can be achieved. A producer is technically efficient if 

an increase in an output requires a reduction in at least one other output or an increase in at 

least one input, and if a reduction in any input requires an increase in at least one other 

input or a reduction in at least one output.Allocative efficiency (AE) reflects the ability of 

the firm to use the inputs in optimal proportions, given their respective prices. Also 

allocative efficiency can be described as a measure of a firm’s ability to use factors of 

production in the best combinations given the factor price, which can also be called the 

price efficiency of production (Farrell, 1957).Allocativeinefficiency scores indicate the 

excess amount of inputs utilised. In other words allocative inefficiency scores indicate the 

amount of slacks or excess in the use of inputs.Producers can be described as 

allocativelyinefficient if they fail to allocate   inputs optimally, given input and output 

prices (Kumbhakar& Wang, 2006). Inefficiencies experienced by farmers are an 

indication of how the agricultural output can be improved through the reallocation of 

resources, making measuring allocative efficiency very important. Allocative efficiency 

can be measured if input price information is available. 

 

2.6Methods of measuring efficiency 

Essentially there are two principal methodologies evidenced in the literature through 

which to measure frontier efficiency, Parametric (Econometric) and Non-parametric 

(Mathematical programming) approach.According to Zamorano (2004), the parametric 

deterministic frontier models are also termed ‘full frontier’ models. These models envelop 

all the observations, identifying the distance between the observed production and the 
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maximum production, defined by the frontier and the available technology, as technical 

inefficiency. In the parametric approach it is assumed that the boundary of the production 

possibility set can be represented by a particular functional formwith constant parameters. 

The non-parametric approach on the contrary concentrates on the regularity assumptions 

of the production possibility set itself. The non-parametric technique doesnot assume any 

form of the production function. Instead, Norman and Stoker (1991) assert that it is from 

observed inputs and outputs that a best practice function is formed empirically. With this 

kind of approach, all deviations from the efficient frontier are assessed as 

inefficiencies.The most popular under the parametric and non-parametric approaches used 

in efficiency analysis is the Stochastic Frontier Analysis (SFA) production function 

approach and the Data Envelopment Analysis (DEA)respectively (Speelmanet al., 

2008;Kumbhakar, 2000and Cooper et al., 2000). In general, a large number of studies on 

efficiency measurements argue that a researcher can safely choose any of the methods 

since there is no significance difference between the estimated results(Coelliet al., 2002). 

 

2.7Data envelope analysis (DEA) 

DEA is a linear programming based non-parametric technique in measuring efficiency. It 

estimates the maximum potential output for a given set of inputs, and has primarily been 

used in estimation of efficiency (Seiford and Tone, 2000; Fare et al., 1994).According to 

Frijaet al. (2009), DEA defines efficiency as ratio of weighted sum of output for a given 

firm or decision making unit (DMU) to its weighted sum of inputs. DEA allows the 

weights to vary for each farm in such a way that each individual farm’s performance 

compares in the most favorable way with the remaining farms. The DMUs that have an 

efficiency rating of 1.0 are deemed efficient and the convex envelope connecting them is 

called the efficient frontier. The DMUs inside the efficient frontier are identified as 

inefficient when their relative efficiency rating is less than 1.0 based on the distance from 
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the efficient frontier.DEA can be measured by eitherassuming constantreturns to scale 

(CRS) or variable returns to scale (VRS). CRS assumes that there is no significant 

connection between efficiency and farm size. The first DEA model assumed CRS, which 

implies that if input is increased by a certain amount output will increase by a proportional 

amount (Frija et al., 2009). However in practice this is not always the case and a VRS 

option should be considered when measuring efficiency. The other basic frontier model 

followed CRS is the variable returns-to-scale (VRS) model, developed by Banker et al. 

(1984). In case of VRS the production technology may exhibit increasing, constant and/or 

decreasing returns to scale (Coelliet al., 2003). This model assumes that scale of 

economies do not change as size of the service facility increases.Major advantage of DEA 

in efficiency estimation over other approach is its ability accommodates both multiple 

inputs and multiple outputs.  

 

Among practiced income generating in this study, beekeeping have more than one output, 

i.e. honey and beeswax hence DEA fit for the efficiency estimation compared to SFA 

which fails to accommodate multiple inputs.With the use DEA, it is easy for a farmer in 

production to know the input reduction needed for a given firm to archive technical 

efficiency (Cooper,et al 2000).Also Speelmanet al. (2007) argued that in contrast to SFA, 

DEA requires no assumptions concerning the functional form for the frontier technology 

or the distribution of the inefficiency term compared to stochastic frontier analysis (SFA). 

Also in using DEA, with a given set of finite samples, sources of inefficiency can easily be 

analyzed and quantified for every studied unit.In estimating economic efficiency, data 

envelope analysis (DEA) has weakness in accounting errors and noise in data hence any 

deviation from frontier is treated as inefficient (Sharma et al., 1999). Avoiding this 

weakness, the study have been conducted in district level which is small geographical area 

hence thereby reducing errors accounted from  weather variations and  technological 
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differences. In tree nurseries and beekeeping activities, inputs are more controllable 

compared to output hence to obtain more robust results, input oriented approach will be 

adopted to analyze efficiency in this study.  

 

2.8Review of studies which used DEA in efficiency estimation 

Data envelopment analysis has been used widely in estimating economic efficiency in 

several income generating activities such as beekeeping, agriculture activities and in forest 

sector where by technical and allocative efficiency of farmers or firms are computed.  Few 

studies have been conducted on estimating efficiency on beekeeping and tree nurseries 

activities by using data envelope analysis (DEA) method. Many studies in agriculture of 

which are largely related with tree nurseries activities have been using data envelope 

(DEA) in estimating efficiency.Makriet al. (2015) used data envelope analysis to the study 

the efficiency and economic analysis of Greek beekeeping farms in Greece where 

researchers used fixed capital, variable capital and labour as inputs where output used was 

gross return in DEA. The results indicated that, on average technical efficiency was 

estimated to be 0.57 (CRS model) and 0.66 (VRS model). Scale efficiency was also 

calculated and analysis on factors affecting it was computed. Sauer and Abdalah (2007) 

used data envelope analysis in their study conducted in Iringa on relative efficiency of 

tobacco farmers where they found that mean technical efficiency to be 68 % (CRS model) 

and 86 %(VRC model).  

 

Also they observed that, efficiency vary over sample and show positive significance effect 

on curing technology, education and experience.Piesset al. (1966) used data envelope 

analysis on estimating farm level efficiency in 174 farms from South Africa. A number of 

minor crops and social economic variables were used in analysis. Results showed wide 

gap in efficiency of farms, hence farm size as responsible for major efficiency loses where 
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the average technical efficiency was 75% and 33% respectively.Diana et al. (2002) 

conducted a study on examining the efficiency of smallholder’s farmers in Eastern 

Paraguay to identify the potential of improving their relative technical, allocative and scale 

efficiency levels where he found that about 75% of smallholders farmers are resource 

efficient. 
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CHAPTER THREE 

 

3.0 MATERIALS AND METHODS 

3.1 Study areadescription 

3.1.1 Location, size and climate 

The study wasconducted in villagessurroundingMagamba Nature Reserve (MNR), West 

Usambara Mountains Block in Lushoto Districtwith about 8,700 ha of forest (Figure 1). 

The forest is surrounded in close proximity by 23 villages with total population of 58, 996 

people. The Reserve is located in Lushoto district at 4°40'S and 38°15'E (MNR, 2015).The 

area is characterised by cool weather throughout the year. The area experiences two 

distinct rain seasons. Long rains from mid-March to May and short rains between October 

and December. The mean annual rainfall is estimated to be about 800 mm per annum. 

Temperature ranges between 25°C and 30°C. During the months of June to September, the 

area is normally dry with temperature ranging between 15°C and 21°C.(MNRT, 2015). 

 

3.1.2 Economic activities 

Communities in all villages under the study area depend on agriculture for their livelihood 

by growing food crops like maize, potatoes, bananas, beans. Cash crops include vegetable, 

fruits, Irish potatoes and beans, whereas other income generation activities include 

employment and petty business(MNRT, 2015). 
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Figure 1: Map  of Lushoto Disrict showing study area 

 

3.1.3 Research design 

Cross-sectional design was used in data collection; information gathered represented what 

was going on at point in time. The method consumed less time in data gathering although 

more triangulation and probing was needed to get valuable information (Olsen and 

George, 2004).   
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3.2 Reconnaissance survey 

A pilot survey was carried out in two villages, one being in area where tree nurseries 

activities are carried out and another village in beekeeping areas. The main purpose for 

conducting this reconnaissance survey was to pre-test questions to check their relevance 

and comprehensiveness in gathering information and studying the population 

characteristics by conducting face to face interviews with 8 respondents in each village. 

Minor modifications on questioner were made according to the observation made during 

reconnaissance survey.  

 

3.3 Sampling procedure and sample size determination 

All twenty three (23) villages surrounding Magamba Nature reserve were used as 

sampling frame in this study. By considering time allocated to conduct study and resource 

available, sixvillages (Magamba, Kinko, Manolo, Kireti, Migambo and Mavumo) were 

purposively selected based on practiced tree nurseries and beekeeping activities. All 

households practicingtree nurseries and beekeeping IGAs in selected villages were listed 

and been used as sampling frame. The sampling unit of the study was household hence in 

each stratum (list of households)simple random sampling technique was used select 

households for survey. The sample size determination for this study was guided by Bailey 

(1994) who posited that thirty respondents per case are minimum number recommended to 

represent a population under study. Therefore a total of 77 respondents (61 from tree 

nurseries activities and 16 from beekeeping activities)were randomly selected and 

interviewed as shown in Table 1. 
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Table 1: Sampled household 

Tree Nurseries activities Beekeeping activities 

Village  

Total  

Household 

(N) 

No of 

sampled   

(n) Village 

Total 

Household (N) 

No of sampled* 

(n) 

Magamba 1353 15 Magamba 1353 5 

 

Mavumo 511 15 Kinko 750 6 

 

Migambo 750 16 Manolo 621 2 

 

Kinko  323 15 Kireti 577                  3 

            
Total 2937 61   3301 16 

*For beekeeping activities the number of households involved was too small and violated 

the guidance of using at least 30 units per case study. Findings on this aspect should 

therefore be interpreted with caution. 

 

3.4 Data sourcesand collection methods 

The data were collected from both primary and secondary sources. Primary data were 

collected using semi-structured questionnaire by researcher through face to face interview 

by respondents and from direct observation. 

 

3.4.1Primary data 

 The study employed survey method where primary data was captured using 

questionnaires (Appendix 1 and 2), focus group discussion and in-depth interview with 

key informants was captured using checklist (Appendix 3 and 4). Also information from 

direct field observations was recorded. 

 

3.4.2Household questionnaire 

Semi-structured questionnaires (Appendix 1 and  2) were used to obtain information on 

personal characteristics of the respondents, household characteristics and inputs and 

outputs used in estimating economic efficiency of practised tree nursery and beekeeping 

activities. Also these questionnaires were used to acquire information on factors affecting 
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economic efficiency of IGAs as well as their impact on forest conservation on areas 

surrounding Magamba Nature Reserve. 

 

3.4.3 Focus group discussions 

Checklist (Appendix 3) was used to guide focus group discussion (FGD) in all villages 

under the study for both tree nurseries and beekeeping activities. It involved a detailed 

discussion with group members on the issues concerning practised IGAs. Information on 

cost and benefits, factors affecting tree nurseries and beekeepingas well as impacts of the 

carried activities on forest conservation was collected.The choice of number of 

participants in focus group discussion was adopted from Lusambo (2009) 

wherebydiscussion was conducted for six days where by a group of 8 people, 4 being male 

and 4 being female participated in all villages.  

 

 

Plate 1: Focus group discussion in the study area 

Photo: Research team member 
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3.4.4Key informants interviews 

Within the context of survey research, a key informant interview is a structured 

conversation with people who have specialized knowledge about the topic you wish to 

understand. A checklist (Appendix 4)was used as guidance during the interview with 

Conservator of Magamba Nature Reserve, District forest officer (DFO), District 

Beekeeping Officer (DBO), District Forest Manager (DFM), District Community 

Development Officer, Tanzania Tree Seed Agency (TTSA), village leaders, and Tanzania 

Forest Research Institute (TAFORI).  Also two key informants were selected from each 

village based on leadership and familiarity on practiced IGA. Information on benefits of 

practiced tree nursery and beekeeping activities, list of IGAs of which local communities 

are supported, improvement of communities livelihoods, communities dependency on 

forest resources and factors affecting performance of practiced IGAs was collected. 

 

3.4.5Secondary data 

Secondary data was obtained from Magamba Nature Reserve Office, Lushoto District 

Council, TAFORI, TTSA and from relevant published and unpublished reports.These 

include institutional reports, records, thesis, dissertation and papers, which provide 

baseline information for the study.Also population and number of households for all 

villages as secondary data were obtained from the village offices.Some of data which were 

collected from secondary source are population and total number of house hold in the 

village under study. 

 

3.5Data analysis 

Objective one:To asses economic efficiency of tree nurseries and beekeeping IGAs in the 

study area. 
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Data to answer this specific objective was collected using semi-structured questionnaire 

(Appendix 1 and 2) that was administered in sampled households. Data collected using 

questionnaire included, input, output and cost of inputs from each respondent in both 

IGAs.  Collected information was used in computing economic efficiency for both tree 

nurseries and beekeeping activities. 

 

3.5.1 Data envelopment analysis 

Data envelope analysis was employed in computing efficiency for each firm or DMU 

using inputs, outputs and respective cost of inputs for both IGAs. Both constant return to 

scale (CRS) and variable return to scale (VRS) assumptions were used in calculating 

technical and scale efficiency.Data Envelope Analysis (DEA) program software of version 

2.1 package developed by Coelli (1996) was used for mathematical computations. Input – 

oriented DEA model which aims at reducing inputs with a given set of output was used in 

this study since in both tree nurseries and beekeeping activities, inputs are controlled by 

the firms or DMU comparatively to outputs. The choice of DEA in this study is justified 

by the fact that, in beekeeping activity, there are two outputs which are honey and 

beeswax. Data Envelope Analysis (DEA) can accommodate multiple inputs and outputs 

compared to Stochastic Frontier Mode (SFM) 

 

3.5.2 The empirical DEA model 

Input oriented data envelope analysis model which assumed Constant Return to Scale 

(CRS) was used to calculate the relative efficiency of each firm or DMU 

Using duality in linearprogramming the following model was used to calculatethe 

technical efficiency (Farrell, 1957):- 

Min θ, λ θ, 

St    -yi + Yλ≥ 0,  
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θxi  –Xλ≥ 0,λ≥ 0,……………………………………………………...…………………(1) 

Where; θ is a scalar and λ is Nx1 vector of constants. 

xi andyi  are respectively vectors of input and output in a particular DMU. 

X and Y are respectively input matrix and output matrix which represents data of all N 

DMU’s. 

N is the number of firms or DMUs. 

The value of θ is a score which always relies between zero and one. The value of one 

indicates that the firm or DMU lies on the frontier and is efficient. The assumption of the 

model described above is that return to scale is constant and thus all firms or DMU are 

operating at an optimal scale (Fraser and Cordina, 1999).Constraints in the operating   

environment, for instance, imperfect competition, financial and human resource 

constraints, amongst other factors, may cause a DMU to operate atnon-optimal 

scale(Coelli, 1996). DEAmodel computes however for a Variable Return to Scale (VRS) 

by adding the convexity constraint: N 1’λ = 1, to the equation (1) where N1 is an N x 1 

vector of one’s (Coelli, 1996).Without using this convexity constraint, the DEA model 

will describe a CRS situation. 

Min θ, λ θ, 

St -yi + Yλ≥ 0,  

θxi –Xλ≥ 0, 

N1’λ = 1 λ≥ 0,………………………….……………...........…….………………………(2) 

With respect to the case of VRS cost minimization (which aims at estimating the cost- 

minimizing input quantities for a given input price vector), the input oriented DEA model  

in (2) was performed using the following equation;- 

Min λ,xiwi xi*, 

St    -yi+ Yλ ≥ 0,  

xi* – Xλ≥ 0, 
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NIλ = 1 λ≥ 0,………………...………….……………………………..………………....(3) 

Where wi is a vector of input price for the i-th DMU and xi*, is the cost minimizing vector 

of input quantities for i-thDMU given the input price wiand the output levelsyi. 

The economic efficiency (EE) of i-thDMU is obtained by  

CE = wi xi*/wixi ……………………………….………..………….………………….... (4) 

Whereas allocative efficiency (AE) is obtained by  

AE = CE/TE…………….………..……………………………….……………………... (5) 

 

3.5.3 Inputs and outputs used in estimating efficiency of IGAs 

In estimating economic efficiency of tree nurseries and beekeeping DMU for the year 

2014-2015, several inputs and outputs was used. In tree nurseries activities, number of 

raised tree seedlings was used as output whilst inputs includes amount of fertilizer, 

insecticides, working days and seeds used. In beekeeping activities, two output (honey and 

beeswax) and three inputs (number of beehives, amount of beeswax used and working 

days) was used in estimating economic efficiency. During household and key informant 

interviews, price, cost and information on all inputs used in tree nurseries activities and 

beekeeping activities was recorded.   

 

Objective 2:To asses factors affecting economic efficiency of income generating activities 

in the study area 

After measuring efficiency, social-economic factors affecting economic efficiency of tree 

nurseries and beekeeping activities were identified using Tobit analysis. STATA software 

version 12 was used to run analysis. The factors  considered in this study for both tree 

nurseries and beekeeping consist of years of experience, number of training attended, 

number of extension services  and availability of enough markets, just to mention few. 

Tobit model is used because the dependent variable efficiency is censored variable with an 
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upper limit of one hence violating the basic assumptions of linear regression model 

(Sigelman and Langche, 1999).  

This can be generally formulated in terms of an index function:  

 

Y*i = X i β+ε i …………………..…………….…..………………….………………….. (6) 

Where; Yi= 0 if Y*i  ≤ 0 and Yi =Y*I if Y*I > 0 and  ε i ~ N (0,  δ
2
),  Xi is the vector of 

exogenous variables and β a vector for unknown parameters. Y*idenote thelatent variable 

and Yi as DEA relative efficiency scores. 

Applied to tree nurseries and beekeeping income generating activities censored regression 

model for analysis was:  

 

Y*i = β1 + β2AG + β3ED+ β4HSIZE + β5EXTEN + β6EXPE + β7TRAIN +  

β8EQUIPMP + ε i……………………………………………………………………………………………….………………(7) 

 

Where: 

Y*i= Economic efficiency of firms or DMU, 

AG = age of respondents, 

ED = level of education of respondent, 

HSIZE = household size, 

EXPE = Experience of respondent, 

EXTEN = Number of extensions visits, 

TRAIN = Number of training attended, 

EQUIPM = Availability of enough technical equipments, 
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Objective 3:To asses the impacts of income generating activities on forest conservation 

The quantitative data collected from household were analysed by descriptive statistics. 

Qualitative data from household, focus group discussion and key informant interviews 

were collected and being analysed by content analysis. 

 

Objective 4:To asses factors affecting tree nurseries and beekeeping IGAs 

The quantitative data collected from households, were analysed by descriptive statistics. 

Qualitative data from household, focus group discussion and key informant interviews 

were collected and being analysed by content analysis.  
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CHAPTER FOUR 

 

4.0 RESULTS AND DISCUSSIONS 

4.1Characteristics of respondents 

4.1.1 Gender of respondents 

About 75.4% of the respondent in tree nurseries activities in the study area weremales and 

24.5 % were female as shown in Table 2.Similar findings were observed by (Larinde and 

Santus, 2014) through the study on assessing small scale private plant nursery enterprise in 

Port Harcourt, Rivers State Nigeria where results revealed that high percentage of male 

plant nursery operators could be as a result of the nature of the plant nursery enterprise 

which is highly labour intensive in requirement for the operators. Similarobservation was 

found also by Fakayodeet al. (2008) who conducted study on viability and resource use in 

ornamental plants nursery. Also there are strong gender differences on tree planting and 

product uses (Kimwery, 2009). Men tend to be more interested on tree for commercial 

purposes while women are mostly interested on domestic use. 

 

Also the study findings indicate that all 100% of beekeepers are males. These results are in 

line  with what was observed by  Kinatiet al. (2012) on similar study where it was found 

that majority of beekeepers were males due to the fact that males climb easily on the trees 

for hanging the traditional hives  while it is considered as a taboo for females. Also Birhan 

(2015) on the study of assessment of challenges and opportunity of beekeeping in Gondar 

Ethiopia found that beekeeping activities are mainly performed by men although it could 

be done by women. 

 

 

 



28 

 

Table 2: Gender distribution of respondents in the study area 

Gender Tree nurseries IGA (%) Beekeeping IGA (%) 

Male 75.41 100 

Female 24.59 0 

Total 100 100 

 

4.1.2 Age of respondents 

Results in Table 3 indicatethat 37.2 % of the respondents in tree nurseries activities have 

the age range between 20-35 years, followed by 44.1 % having age between 36-55 years 

and 18.7% of age range between 56-77 years. The results show that most of respondents 

fall between age ranges of 20 – 50 years. These results are similar in comparison with 

findings of Gregolio et al. (2013)on assessing social and economic factors affecting the 

role that nurseries play in efficient forest industry in Leyte Philippines where the results 

indicated that dominant age recorded in nursery activities was between 21 and 40 years 

and this age bracket is composed of youths implying that plant nursery enterprise can 

greatly empower and create jobs for youths.Comparable findings were also reported by 

Fakayodeet al.(2008) that dominant age range of 21-50 years for a similar study in Kwara 

State, Nigeria. 

 

In beekeeping activities 81.2% of respondents interviewed have age ranging between 20 – 

55 years. These results are similar with what was observed by Vural andKaraman (2010) 

on socio-economic analysis of beekeeping and the effects of beehive types on honey 

production where they observedthat average age of the beekeepers was 43 years.Also the 

study conducted byBaltazar(2013) in Hanang district on potential and challenges of 

beekeeping indicate that most of those engaged in beekeeping  activities are between 36 

and 60 years of age as compared to other age groups.  
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Table 3: Age distribution of respondents in the study area 

Age(Years) Tree nurseries IGA (%) Beekeeping IGA (%) 

20 –35 26.23 25 

36 –55 59.02 56.25 

56 –77 14.75 18.75 

Total 100 100 
 

4.1.3 Marital status of respondents 

The study finding also shows that majority of tree nurseries owners interviewed 72.1 % 

are married. The results are similar with findings from thestudy conducted byLarinde and 

Santus(2014) on assessment of small scale private plant nursery,where they found that the 

plant nursery enterprise seems to be very popular among married people compared to the 

unmarried and this suggests availability of family labour. Also according to Mtama (1997) 

marriage has an effect in production process as it increases labour availability in the 

household.In beekeeping activities results show that 81.2%, of the beekeepers are married, 

0 % are single 12.5 % are windowed and 6.2 are divorced.  These study results are in line 

with what was observed by Mmasa (2007) a study on economic analysis of honey 

production and marketing in Hai district where he found that majority of beekeepers were 

married. He further explained that, by the fact that beekeeping is not time consuming 

activity and married men have family obligations, they engage in beekeeping activities in 

order to generate cash income to meet various family needs or requirements.  

 

Table 4: Marital status of respondents in the study area 

Marital status Tree nurseriesIGA (%) Beekeeping IGA (%)  

Single 4.92 0 

Married 72.13 81.25 

Divorced 6.56 6.25 

Widowed 16.39 12.5 

Total 100.00 100 
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4.1.4 Household size 

Results indicate that 61.5% of the respondents in tree nurseries activities have household 

size fallsbetween 4-6 ranges. Nurseryactivities always demands availability of labour 

hence the large the household size make enough labour available. This observation is 

similar with those of Gregolio et al. (2013)in a similar study where they found that the 

typical family was composed of five to six members, with family as the major source of 

labour in nursery operations.Also the study conducted by Shayo(2005) on assessing  the 

status and socio-economic aspect of trees in the Chaggahome gardens of Rombo, observed 

that, household size is an important factor in determining the extent to which labour is 

available for tree planting and management of planted tree species.In beekeeping 

activities, 56.25% of the respondents have family with range of 4 – 6 persons. This 

indicated that most of beekeepers have large family. These study findings are in line with 

what was observed by Keralem(2011) that beekeepers with large family size have interest 

and potential for promotion of improved technologies to improve productivity and 

incomes. Adopting improved box beehives demands additional labor and therefore, 

households with larger family size are more able to meet these demands.Also according to 

the URT (2012) census report, it was found that the average household size for Lushoto 

District was 4.7. 

 

Table 5: Household distribution of respondents in the study area 

Household size Tree nurseries IGA (%) Beekeeping IGA (%) 

1–3 3.28 12.5 

4–6 47.54 56.25 

7 –10 49.18 31.25 

Total 100 100 
 

Distribution of education level for all respondents in both activities was well captured. The 

results show that 55.7 % of respondents tree nurseries activities have primary level of 

education, 27.8 % not gone to school, and 9.8 % attained secondary school, 4.9% attained 
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college and 1.6 % attained university. A good number of respondents with formal 

education imply that there is adequate awareness which have resulted into majority of 

community members to be involved in tree nurseries activities. This is supported by 

Mbwambo (2000) who reported that people who are better educated tend to plant more 

trees for their own use around their homesteads as opposed to less educated ones. These 

results are comparable with those of Babalola (2008) on assessment of small scale private 

nursery where he noted that the more educated the nursery owner is, the greater the 

production output and quality of the seedlings produced, because since their educational 

background enables them to adopt new and modern innovations and increase their risk 

management ability. 

 

Results in beekeeping respondents shows that 75% of beekeepers have undergone a 

primary education. These results indicate that most of the beekeepers have the formal 

education hence they have ability to gain new knowledge on different matters. These study 

findings are similar with what was found byTijaniet al. (2011)  where it was observed that 

the level of education attained by beekeepers to a large extend determine the farmers level 

of adoption of new innovation without difficulties and become resource use efficient 

which in turn increase farm output and subsequently the profit obtain by the beekeepers. 

Moreover, Ejigu (2005) observed that educational level of the farming households may 

have significant importance and determining the type of development and extension 

service approaches in beekeeping. 
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Figure 2: Distribution of education level of respondents in the study area 

 

4.1.5Total income per year 

Figure 3 indicates the distribution total income per year of households for both tree 

nurseries and beekeeping activities. Results shows that majority (60 %) ofrespondents in 

tree nurseries activities have income of TZS 500 000/= (Tzs) and above. These results 

indicate that tree nurseries activities is good source of income to local communities. These 

findings were also found by CIMMTY (1993), who observed that wealthier farmers may 

be the first totry a new technology, especially if it involves purchase of inputs.Also the 

results findings indicates that majority of beekeepers (55%) have income less than 

500000/=Tsh.  This indicates that beekeeping activities in the study area is not that much 

profitable. This finding was also physically observed during field visit whereby it was 

found that beekeeping activities have failed in many areas due to lack of bee foliage, 

absconding and unfavourable weather condition for bees hence not profitable IGA as such. 
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Figure 3: Annual Household income of respondents in the study area 

 

4.2 Distance from residence to the forest reserve 

About 68.7% of the respondents from tree nurseries activities and 87.5 %of respondents 

from beekeeping activities in all villages of the study are staying between (1-6 km) from 

forest reserve. Results shows that majority of the respondents are living close to the forest 

reserve. The results are in line with the goal of the project on supporting local 

communities living adjacent to the forest reserve as are mainly depending forest for their 

livelihood. Also the study by Mamoet al. (2006) revealed that proximity to the forest 

allows the household to extract more forest resources because of reduced labour and 

transportation costs. 
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4.3IdentificationIGAsin the study area 

Several income generating activities were identified during focus group discussion (FGD) 

and key informant interview (KII) which was conducted in all six villages of the study. 

The following were identified as most practised income generating activities in all 

villages; agriculture, ecotourism, retail shop, tree nurseries, beekeeping, animal husbandly 

and sales of forest products. Also all respondents were asked to list the most practised 

income generating activities in their area.Results in Figure 4 show that 31% of 

respondents depend on agriculture, tree nurseries 25% and animal husbandly19%as their 

main source of income. The study findings are similar with those of MNRT (2015) where 

it was observed thatthe adjacent communities to Magamba Nature Reserve in Lushoto 

mainly depend on subsistence farming and animal husbandly as their economic activities. 

Other practised IGAs include retail shops, sales of forest products and beekeeping. 

 

Figure 4: Distribution of income generating activities in the study area 
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4.4 Assessment of the economic efficiency of tree nurseries and beekeeping IGAs 

4.4.1Efficiency scores for tree nurseries and beekeeping IGAs 

The results in Table 6 indicate that tree nurseries activities are inefficiency at all. The fact 

that tree nurseries have T.E average of 62.1 % and 80.2 % under (CRS) and (VRS) 

respectively shows that tree nurseries firms are inefficiency hence improving efficiency by 

reduction of input usage is required.Input usage should be decreased by 37.9% and 19.8% 

respectively for firms to be technically efficient hence raising more tree seedlings. The 

mean allocativeefficiency of 60.4 % (CRS) and 95.9% (VRS) shows that for tree nurseries 

to be allocatively efficient there is need of improving capacity in selecting correct mix of 

inputs quantities.On average the cost efficiency of 38.1% and 76.7% under (CRS) and 

(VRS) respectively shows that tree nurseries firms are inefficient. In improving cost 

efficiency, reduction and correct mix of input quantities is required hence more tree 

seedlings will be raised by nurseries firms.  

 

Table 6: Efficiency scores for tree nurseries and beekeeping IGAs in the study area 

Efficiency scores       

Variable (model) Mean Minimum Maximum 

Tree nurseries activities 

   TE(CRS) 0.621 0.113 1 

TE(VRS) 0.802 0.326 1 

AE(CRS) 0.604 0.328 1 

AE(VRS) 0.959 0.692 1 

CE(CRS) 0.381 0.06 1 

CE(VRS) 0.767 0.324 1 

 Bee keeping activities 

   TE(CRS) 0.776 0.378 1 

TE(VRS) 0.868 0.61 1 

AE(CRS) 0.912 0.6 1 

AE(VRS) 0.961 0.739 1 

CE(VRS) 0.698 0.358 1 

CE(VRS) 0.833 0.6.7 1 
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Also for beekeeping activities, the mean technical efficiency was 77.6 % (CRS) and 86.8 

% (VRS) indicating that beekeeping firms are inefficient. In improving technical 

efficiency of firms, input usage should be reduced by 22.4 % and 13.2 % respectively. 

Also the allocative efficiency for beekeeping firms was found to be 91.2% and 96.1% 

under (CRS) and (VRS) respectively. These results indicate that allocative efficiency 

forbeekeeping IGA can be improved by correct selection of input quantities mix.On 

average the economic or cost efficiency for beekeeping activities was found to be 69.8 % 

(CRS) and 83.3 % (VRS) respectively. These results indicate that beekeeping activities are 

not efficient hence efforts in improving it through reduction of input usage and correct 

selection of input quantities is required. The frequency distribution of efficiency estimates 

for both tree nurseries and beekeeping activities have been summarised in Table 7. 

Efficiency scores for all households in tree nurseries IGAs have been attached as 

Appendix5 and 6. Also in beekeeping activities, efficiency scores for all households under 

the study have been attached inAppendix 7 and 8. 

 

Table 7: Frequency distribution DEA efficiency scores for tree nurseries and 

beekeeping IGAs in the study area 

  CRS VRS 

Efficiency 

TE 

frequency 

AE 

frequency 

CE 

frequency 

TE 

frequency 

AE 

frequency 

CE 

frequency 

Tree nurseries activities         

0.0 - 0.25 0 0 0 4 0 20 

0.26 - 0.5 5 0 4 15 18 22 

0.51 -0.75 12 2 26 21 27 13 

0.76 - 1 49 59 31 21 16 6 

Beekeeping activities 

     0.0 - 0.25 0 0 0 0 0 0 

0.26 - 0.5 0 0 0 3 0 3 

0.51 -0.75 4 1 5 3 2 5 

0.76 - 1 12 15 11 10 14 8 
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4.5Factors affecting economic efficiency IGAs 

Results in Table 8 shows that in tree nurseries activities shows that years of experience is 

statistically positive significance at 5% with economic efficiency under both CRS and 

VRSassumptions.These results indicate that involvement of individual in tree nurseries for 

many years increases economic efficiency of a farmer. These results are similar with what 

was reported by Sauer and Abdalah (2005); Alvarez and Crespi (2003) that experience had 

positive effect on production unit efficiency. This results are also supported with (Larinde 

and Santus, 2014) who conducted study on assessment of small scale private plant nursery 

enterprise in Nigeria where they observed that  the longer an individual stays in the 

nursery occupation, the greater the number and improved quality the tree seedlings they 

can raise. Also number of extension visits are positive significant with economic 

efficiency of tree nurseries IGs under VRS while inbee keeping activities results shows 

that number of extension services is statistically significance at 5% with efficiency under 

both CRS and VRS assumption.The importance of extension services in tree nurseries 

activities  has been well documented by (Roshetkoet al., 2010) in tree nursery source book 

where they have shown that staff of government nurseries often serves as extension agents 

for tree propagation, nursery operations and post-planting management. These services are 

usually rendered in the nursery and sometimes through field visits to local nursery 

operators or farmers. Also the importance of extension in beekeeping was observes by 

Abiyu(2011) on the study of factors affecting beekeeping activities in rural areas in 

Ethiopia  that lack or limited extension service is not only affecting honey production but 

also has its own contribution traditional beekeepers to remain in traditional beekeeping 

method.Availability of enough nurseries equipment is also positive significance with 

economic efficiency under CRS of tree nurseries firms. This indicates that firms with 

enough tree nurseries equipments have higher efficiency than others.In beekeeping IGAs 

number of training attended by a farmer is positive significance with efficiency under CRS 
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indicating that farmers attended training on beekeeping has higher efficiency scores than 

others. This finding was also reported by Gichora (2003) that efficiency comes from 

beekeepers that value the knowledge acquired by educational and lifelong 

trainingprogrammes. 

 

Also Belie (2009) observed that training can bridge technical gaps and equip the 

beekeepers with basic knowledge on how to operate improved hives and bee equipments, 

basic bee biology, manipulate honeybee colonies, record keeping, grow appropriate bee 

forage plants, new processing techniques for production of higher quality products and its 

marketing.Education level and availability of enough nurseries equipments are negatively 

significance with economic efficiency under VRS in tree nurseries activities. Also 

extension services and education level under CRS and VRS respectively are negatively 

statistically significance with economic efficiency of tree nurseries IGAs. Results further 

indicated that in beekeeping, number of extension services visits is negatively associated 

with efficiency under CRS mode. 
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Table 8: Factors affecting economic efficiency of tree nurseries and beekeeping 

activities in the study area 

Variable Cost efficiency for VRS Cost efficiency for CRS 

Coefficients P-value T-statistics Coefficients P-value T-statistics 

Tree nurseries 

activities             

Age -0.06 0.08 1.72 -0.07 0.89 0.14 

Household size -0.08 0.09 1.70 0.26 0.07 1.80 

Education 

level -0.23 0.04* 3.66 0.26 0.17 1.37 

Marital status -0.14 0.41 0.83 -0.13 0.68 0.41 

Experience 0.09 0.02* 3.40 0.23 0.06* 4.08 

Extension 

services(Visits) 0.04 0.043* 4.54 -0.01 0.52 0.65 

Enough 

Nursery 

equipment -0.12 0.05* 3.70 0.18 0.003** 2.11 

Bee keeping             

Age -0.30 0.34 0.95 -0.07 0.86 0.18 

Household size 0.16 0.35 0.92 0.15 0.65 0.45 

Education 

level 0.02 0.86 0.17 -0.09 0.72 0.36 

Marital status -0.09 0.72 0.36 -0.13 0.62 0.49 

Experience 0.21 0.17 1.37 -0.34 0.023* 12.49 

Extension 

services(Visits) 0.21 0.02* 2.41 0.34 0.051* 2.07 

Number of 

training 0.07 0.46 0.74 0.24 0.049* 1.89 

Enough 

beekeeping  

equipment 0.02 0.67 0.43 -0.01 0.95 0.06 

*significance at p<0.05 and** significance at p < 0.001   

 

4.6Impacts of tree nurseries and beekeeping activities on forest conservation 

4.6.1 Uses of raised tree seedlings 

Impacts of tree nurseries and beekeeping activities on forest conservation in all villages 

under the study were captured and being discussed.Other uses of raised tree seedlings and 

increased conservation activities were counted to have impact on forest conservation. 

Results in Table11 shows other uses of raised tree seedlings apart from selling by 

respondents. Results show that 47.66% of respondents plant in their farms, 11.72 %supply 
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to other institution, 26.56 % plant in watercatchment areas and 14.06 % plant in degraded 

areas. The study results indicates that apart from selling tree seedlings raised, local 

communities plant in their own farm, in water catchment and supplying to other 

institution. All these activities are important as conservation strategy which has been in 

forefront in promoting forest-establishment and conservation in farms, water catchment 

areas and in degraded areas. According to Mbwambo(2000) and Winfred (2004), tree 

planting have been long considered important not only for economic development but for 

reliving human pressure on natural forests thereby doing away with biodiversity 

degradation. In Tanzania, trees have been planted as woodlots for commercial purposes. 

The woodlots which are communally, group or individually owned are important source of 

wood supply due to dwindling supply of wood resources from government owned 

plantations (Chamshama and Nwonwu, 2004). 

 

4.6.2 Increased conservation activities from IGAs 

Respondents results from tree nurseries activities claims that tree planting, forest patrols 

and fire control are the most important operations resulted from their activities. About 

31.94 % of the respondent said that there is increase in tree planting, 25.13% responded on 

fire control, 29.84 % said forest patrols and 13.09 % said there is increase in awareness on 

forest conservation.  Similar findings have been observed in several studies. According to 

MNRT (2004) forest patrols play an important role in conservation and forest management 

and it is applied in both planted forests and natural forests.Also fire control also is most 

important activity in forest management. Local communities control fire in their own 

established woodlots as well as forest reserve. According to Mgaya(2014) findings, it was 

observed that fire is the major challenge to majority 70% of the tree growers inNjombe 

District. According to MNRT (2001) forest fire is a serious problem in Tanzania and in 

plantation forests has caused financial loss of about TZS 8.8 billion between 1990 and 
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2000.Also treenurseries are excellent learning centers for environmental awareness. The 

study findings are in line with those of(Roshetko, et al.,2010) on tree Nursery Sourcebook  

options in support of sustainable development that tree nursery represent a microcosm of 

the environment, where even small children can appreciate the benefits of trees. 

Institutional, private and group nurseries create high environmental consciousness as they 

are part of environmental education concerns of most government and project nurseries. In 

beekeeping activities, it was reported by respondents that tree planting, fire control, 

increase in sustainable agriculture and awareness on forest conservation as increased 

conservation activities resulted from beekeeping activities in the study area.The study 

results indicate that 45 % of the respondents indicated that beekeeping activities have 

reduced fire incidences inside the reserves caused by primitive method of honey hunting. 

All beekeepers visited have shifted from the primitive method of honey hunting. Honey 

hunting or bees killing is a process where honey hunters/bees killers go in the forest, set 

fire on the tree hallow/bees nest, kill the bees and press the honey combs, to extract honey. 

This primitive method of harvesting honey has lot of negative impacts on human and the 

environment, therefore it should be discouraged.   

 

Also 28.57% of the respondents said that beekeeping activities results into increase in 

agriculture production.These study results are similar with what was observed by Gebru 

(2015) that interdependent relationship between bees and trees started millions years ago. 

Thus, bees are a precious world resource they are essential for sustaining the environment 

because they pollinate flowering plants.Bees also keep our agriculture to be sustainable by 

pollinating crops and thereby increase yields and quality of seeds and fruits, and they 

provide us with honey, beeswax and other products which are valuable sources of food 

and income (Bradbear, 2009).In June 2002, data was published about the beneficial effect 

of honeybees for coffee pollination in Panama, coffee bean production is increased by 50 
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percent (Roubik, 2002).Also results shows that some respondents 20.4% indicated that 

beekeeping activities increases awareness on the importance of conserving forest 

resources. The results are similar with Okoth(2010) who observed that beekeeping can 

also be a practical tool for raising the awareness of these communities of the importance of 

good management of their forests and for stimulating their conservation, thereby 

improving their biodiversity.  

 

Table 9: Impacts of tree nurseries and beekeeping activities on forest conservation in 

the study area 

Variables Tree Nurseries activities  Beekeeping activities 

 

 (%) (%) 

Uses of seedlings 

Planting in own farms  47.66  - 

Planting in water catchment areas 26.56  - 

Planting in degraded areas 14.06  - 

Supplying to other institutions 11.72  - 

Total 100.00  - 

Increased conservation activities 

  Tree planting 31.94  18.37  

Fire protection 25.13  32.65  

Forest patrols 29.84   -    

Awareness in conservation 13.09  20.41  

Forest patrols -    -    

Increase in Agriculture production 

 

28.57  

Total count 100 100 

 

4.6.3 Impact of IGAs on community forest dependency 

Results in Table 12 indicate that 68.85 % of respondents from tree nurseries activities 

responded YES while 31.15 % responded NO. Further those who responded YES were 

asked on how doestree nurseries activities have reduced their needs from forest products 

whereby 53 % of respondents said they use earned income to purchase their need, 34 % 

responded that they don’t depend forest resources for conservation purposes and 20 % 

responded for both A and B. Also respondents who said NO were further asked on how 



43 

 

practiced commercial tree nurseries have not reduced their forest dependency whereby 

about 43 % of them said that earned income is not enough to purchase their needs, 37 % of 

respondents said still there are some needs to collect from the forest and 20% responded 

both A and B. Majority of the local communities 63% have reduced forest dependency due 

to their involvement in commercial tree nurseries as income generating activities. 

According to MNRT (2015)income generating activities as suggested in the Eastern Arc 

Management strategy such as bee keeping, tree nurseries and ecotourism are amongst the 

important means of reducing human pressure inside the forest. Also most of respondents 

have established their own wood lots hence they use it as source of timber, firewood and 

building poles hence reducing forest dependency. The findings are in agreement with what 

was reported by Ngate (2001) in Magu District. 

Also 37 % of the respondents have not reduced their dependency on forest reserve 

resources due to the fact that the earned income in not enough to purchase their need and 

still there some needs to collect from the reserve. Local communities’ dependency on 

forest resources has been reported in several studies. 

People collect firewood, charcoal, poles, thatch, fruits, vegetables, honey, bush meat, and 

medicines, and use a wide range of species (Luoga et al., 2000, Turpie 2000, Monela et al.,

 2005, Anthon et al., 2008, Robinson and Lokina, 2011). 

 

For beekeeping activities the results indicate that 56.25 % of respondents claimed 

beekeeping has reduced their forest dependency while 43.75 % said NO. Further those 

who responded YES were asked on how practiced tree nurseries activities have reduced 

their forest dependency whereby by 49 % of respondents said they use earned income to 

purchase their need, 36 % responded that they do not depend forest resources for 

conservation purposes and 15 % responded both A and  B. Also respondents who said NO 

were further asked on how practiced commercial tree nurseries have not reduced their 
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forest dependency whereby 67 % of them said earned income is not enough to purchase 

their needs, 19 % of respondents said still there are some needs to collect from the forest 

and 14% responded both A and B. Majority of the local communities 56.25%have reduced 

forest dependency due to their involvement in beekeeping as income generating activities. 

This study findings are also reported by (Rainaet al., 2009) in Kenya that charcoal burning 

was successfully reduced by introducing beekeeping activity as results, income per 

household have increased by up to 120% from their initial earning from traditional 

beekeeping. A report by Lathan (2002) on beekeeping and some honeybee plants in 

southern Tanzania also gave a detailed description of locally available plants that could be 

mainserve natural floral in area that is largely converted from woodlands to agriculture. 

 

Table 10: Impact of IGAs on communities forest dependency in the study area 

Variables     

Tree nurseries 

activities (%) 

Beekeeping activities 

(%) 

      

  Reduced community forest dependency 

  Yes 

  

68.85 56.25 

No 

  

31.15 43.75 

Total count     100.00 100 

How IGAs have reduced  forest dependency 

 Using earned income to purchase the needs 53.00 49 

Avoiding dependency for conservation 34.00 36 

 A and B 

  

20.00 15 

Total count 

  
100 100 

How IGAs have not reduced  forest dependency 

 Earned income is not enough to purchase the 

needs 43.00 67 

Still there some needs to collect from forest 37.00 19 

 A and B 

  

20.00 14 

Total count     100 100 

 

4.6.4 Impacts of IGAs on communities income 

Results in Table 13 show the views of respondents on the impacts of IGAs on community 

income and on forest dependency. In tree nurseries activities about(62.3 %) of household 
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responded that there is high income improvement. Income earned through sales of tree 

seedlings has resulted to improvement of local communities livelihoods. These results are 

similar with what was observed by (Babalola, 2008)inassessment of small-scale private 

nursery enterprises whereby it was found that many farmers and nursery operators 

indicated they engaged in seedling production for income generation.Also results show 

that 62.5% of respondents in beekeeping activities agree that their community livelihoods 

have improved. These findings are also being reported in (URT, 2006) that beekeeping  in  

Tanzania  has  been  identified as an economic activity that has the potential in both 

reducing rural income poverty as well as improving the sustainable management of forest 

and woodland resources.Similar finding has also been reported by Chazovachii (2012) in 

the study on livelihood resilient strategies through beekeeping in Zimbabwe that most 

villagers appreciated the role of beekeeping in improving their living standards and it has 

been seen as a savior in the reduction of poverty by providing the much needed food and 

money whilst performing other chores. Also Lamessa (2007) observed that employment 

opportunity has also been created to the villagers through beekeeping. 

 

Table 11: Impacts of IGAs on community income in the study area 

Variables Tree Nurseries activities Beekeeping activities 

 

(%) (%) 

Improvement in community income 

Low improvement 37.70 37.5 

High improvement 62.30 62.5 

Total 100 100 

 

4.7 Challenges of tree nurseries and in beekeeping IGAs 

In order to increase efficiency in beekeeping and tree nursery activities, identifying the 

existing challenges and constraints and searching for solution is of great importance.  In 
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both activities, i.e. beekeeping and tree nurseries, respondents identified all challenges 

which hinder their performance.   

 

4.7.1 Challenges of tree nursery activities 

Among challenges identified, seed expenenses have been mentioned as the main problem 

for tree nurseries activities. In the study area,15.01 % of respondents have claimed that 

seeds are too expensive to purchase hence mostly depends on collecting from forest 

plantations and in natural forest of which some have poor physical characteristics and 

unknown genetic viability. These study results are similar with what was observed by 

(Aalbaek, 2001) in the study on access to planting material as a major constraint to farmer 

tree planting whereby he observed that in the absence of  incentives, availability of tree 

seed is often cited as the key constraint to farmer tree planting. 

 

The importance of using seeds from known sources has been discussed in several studies. 

Lillesøet al. (2011) and Nyokaet al.(2011) on the study on agroforestry tree seed 

production and supply systems in Malawi recommended the use of high quality seed to 

improve the productivity of woodlots, plantations and agroforests. A parent tree with 

desired qualities is capable of producing offspring with similar performance. Also results 

in Table 9 shows that 13.88% of respondents identified lack of enough markets for selling 

raised tree seedling as a constraint in their operation. This was also physically observed in 

many tree nurseries that there are still a lot of unsold tree seedlings since last year due to 

lack of enough market.  Shisanyaet al. (2007) also observed that lack of enough markets 

for selling raised tree seedlings was found to be a challenge in tree nursery management in 

the similar study in Kenya. 
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Plate 2: Unsold tree seedlings in the study area due to lack of enough markets in the 

study area 

Photo by: Research team member 

 

Other identified challenges are lack of capital 12.75%, lack of technical materials 11.05% 

and extension services 11.05%.Respondents in the study area claimed to lack enough 

capital for purchasing seeds, polythene tubes and other technical materials needed in tree 

nurseries management. Fakayodeet al. (2008) similarly identified inadequate funding as a 

major constraint to ornamental tree nursery. Also many respondents in the study area fail 

to expand their tree nursery capacity due to lack of enough capital. 

  



48 

 

Table 12: Challenges of tree nursery activities in the study area 

Constraint Code Count Percent (%) 

Bad weather  1 28 7.93 

Lack of technical 

materials 2 39 11.05 

Expensive seeds 3 53 15.01 

Lack of enough markets 4 49 13.88 

Theft 5 14 3.97 

Capital 6 45 12.75 

Lack of extension 

services 7 39 11.05 

Pest and diseased 8 33 9.35 

Lack skills and 

knowledge 9 34 9.63 

Drought 10 19 5.38 

Valid cases  61           Total count 353 100 

 

4.7.2 Challenges of beekeeping activities 

Results indicate that 18.29% of the respondents in the study area mentioned weather 

condition as main challenge in beekeeping activity. Lushoto is characterized by cold 

weather conditions which is not favorable for beekeeping activities. Kinatiet al. (2012) 

observed that some problems in beekeeping arise from bee characteristics or 

environmental factors that are beyond the control of the beekeeper. Also Ntiruhungwa 

(2007) who conducted a study on beekeeping as business in northern zone of Tanzania in 

Kilimanjaro, Arushaand Manyara Regions observed that coldness and high speed winding 

hampers colonisation and the search for raw materials for bees to make honey. Otherwise 

there is poor performance in beekeeping activities in the study site and majority of 

respondents claims that cold weather condition is the main reason to the performance 

failures. The result shows that about 15.85% of the respondents reported that lack of 
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improved equipments as a constraint in their beekeeping activities. During field visit, it 

was observed that majority of the beekeepers lacks improved beekeeping equipments such 

as modern beehives, protective gears, bee smoker, etc.  

 

Plate 3: Modern beehives in the study area 

Photo by: Research team member 

 

Beekeepers in Lushoto still use traditional beehives which have low productivity 

compared with modern beehives. Modern beehives such as TBT, Transition hives are 

expensive for local person to purchase. Also the study done by Nkonjera (2014) reported 

that improved beekeeping tools are expensive for local beekeeper to purchase hence 

majority cannot afford to purchase. Reports of URT (1998) constrains faced the 

beekeepers in Tanzania including, lack of appropriate marketing for bee products, shortage 

facilities packaging materials and poor beekeeping methods.  Also results in Table 6 

shows that about 15.85% of the respondents claimed that lack of improved technology 
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affect their beekeeping activities. Keralem (2005) also observed that   level of beekeeping 

in the region still remains in traditional system and about 94 to 97 percent of bees are still 

kept in local hives with its various limitations. An introduction of improved beekeeping 

technologies to the rural communities are beyond the purchase power of the farmers and 

not easily available. Lack of enough capital was also mentioned by respondents 12.2% to 

be another challenge in their beekeeping industry. Beekeepers lack capital for purchasing 

modern equipments and ability to expand their apiaries. The study conducted by Chille 

(2010) also observed the similar findings that major limitations mostly mentioned by 

respondents include, lack of capital, expensive modern beehives which can bring high 

honey production. Lack of permanent market and price fluctuations is also another 

limitation to increase honey production. Availability of financial resources is essentially   

important for the development of beekeeping enterprise. This would enable packaging and 

making of products successful (Chazovachiiet al., 2012). 

 

Results in Table 10 also show that some respondents 9.76% responded on ants, spider and 

other termites and 9.76% mentioned absconding of bees as challenges affecting 

beekeeping activities. The presence of ants, spider and termites result into difficult in 

colonization and absconding of bees from hive. These results are correlated with what was 

observed by Belie (2009) that bee pest, predators and absconding are major constraints 

affecting honey sub-sector in northern Ethiopia.  
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Plate 4: Effect of fire on beekeeping in the study area 

Photo by: Research team member 

 

Also Keralem (2005) in a similar study observed that, honey badger, bee-eater birds, wax 

moth, spider and beetles were the most harmful pests and predators in beekeeping. Also 

the gathered information from key informant and focus group discussion it was observed 

that performance of beekeeping project activities is very poor due to the identified 

constraints above. Many challenges resulted into majority of the local communities to 

reduce their participation on beekeeping activities as results only 16 beekeepers were 

identified in all six villages visited. 
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Table 13: Challenges of beekeeping activities in the study area 

Constraint Code Count Percent (%) 

Bad weather 1 15 18.29 

Lack of equipments 2 13 15.85 

Absconding 8 8 9.76 

Lack of capital 4 10 12.20 

Ants and predators 5 8 9.76 

Lack of improved 

Technology 6 13 15.85 

Lack of knowledge and 

skills 7 5 6.10 

Theft 8 3 3.66 

Lack of Extension 

services 9 7 8.54 

Valid cases 16 Total count 82 100 
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CHAPTER FIVE 

 

5.0 Conclusions and recommendations 

5.1 Conclusions 

The technical, allocative and economic efficiency estimated using DEA approach revealed 

a considerable inefficiency in both tree nurseries and beekeeping activities. Social-

economic factors found to affect the economic efficiency of tree nurseries and beekeeping 

activities were number of years of experience, number of training attended, number of 

extension visits and availability of enough equipment. 

 

The implemented income generating activities in the study area have improved forest 

conservation activities as well as local communities income hence resulted into reduced 

communities forest dependency. In tree nurseries several challenges were identified, fire, 

lack of technical materials, expensiveness of seeds, lack of enough seedlings markets, theft 

and lack of capital. Also other challenges were lack of extension services, pest and 

disease, lack of knowledge skills and drought. For beekeeping activities the study revealed 

a number of challenges such as bad weather condition, lack of equipments, absconding of 

bees, lack of capital, ants and predators and lack of improved technology. Also other 

challenges included lack of knowledge skills, theft and lack of extension services.  

 

5.3 Recommendations 

The following recommendations are made in light of the conclusions of this study so as to 

improve efficiency, performance, profitability and sustainability of tree nurseries and 

beekeeping activities in the study area. 
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(i) Improving efficiency of tree nurseries and bee keeping IGAs 

Although tree nurseries and beekeeping activities seems to be profitable activities in 

the study area, more efforts should be done on improving its economic efficiency so 

as to reduce production  cost and increasing productivity.All factors which were 

observed to affect economic efficiency of tree nurseries and beekeeping IGA should 

be improved. Number of trainings, extension services and availability of enough 

IGA equipments to communities should be improved for both IGAs. 

 

(ii) More supporting of IGA in the study area 

More technical and financial support on income generating activities in the study 

area so as local communities to reduce their dependency on forest resources hence 

improvingforest conservation efforts. 

 

(iii) Strengthening efforts  in alleviating challenges facing tree nurseries and 

beekeeping IGAs 

The government and stakeholders in collaboration with local communities should 

alleviate all challenges and constraints observed in tree nurseries and beekeeping 

activities.  Solution for constraints that hinders beekeeping development in 

Lushoto district should be done as the study results shows that in all four visited 

villages, only 16 households are involved in beekeeping activities. The government 

and other stakeholders should conduct feasibility study on what IGAs to support at 

a particular area as it was observed that beekeeping have been supported in 

Lushoto district but its performance is very poor. Also the government should 

provide subsidesin tree nurseries and beekeeping equipments as majority of the 

local communities fails to engage in tree nurseries and beekeeping activities as 
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equipments such as beehives, polythene tubes, tree seeds and others are expensive 

to purchase.  

 

(iv) Improving availability of market information,  

It was noted that lack of market especially in tree nurseries activities is the 

challengingissue. In order to improve the situation, communities in collaboration 

with other stakeholders should establishmarket information network for the raised 

tree seedling, honey and beeswax. Also for honey and beeswax, value addition is 

important by improving processing technology and packaging. 

 

(v) Formulation of income generating communities groups. 

In both tree nurseries and beekeeping activities local communities should be 

emphasized to work in groups so as to have ability to access credit and loans.Hence 

strengthening of available groups and formulation of new ones is important as 

majority of stakeholders prefer provision of support in community groups compared 

to individuals. 
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APPENDICES 

 

Appendix 1: Household questionnaire survey for beekeeping IGAs 

The purpose of this study is to asseseconomic efficiency of beekeeping activities in 

villages surrounding Magamba Nature Reserve. Suppose you have been identified as a 

useful informant practicing one of the IGA in this area, to assist us (Sokoine University of 

Agriculture) to achieve this mission. Your participation is voluntary and you are assured 

that the information you provide will be treated with confidentiality and used for the sole 

purpose of research. Kindly respond to the queries below.  

Section A: General Information 

Questionnaire serial number [………] 

A.1 District […………………………………………………………..] 

A.2 Division [……………………………………………..…………..] 

A.3 Ward […………………………………………………………….] 

A.4 Village […………………………………………………….…….] 

A.5 Enumerator name [……………………………..…………….....] 

A.6 Date of interview [………………………………………………] 

A.7Age [    …………………………    ] 

Section B: Household Characteristics 

B.1 Gender of the household head 1=Male; 2=Female [     ] 

B.2 Marital Status 1=Single; 2=Married; 3=Divorced; 4=Widowed [    ] 

B.3 How many people have been living and eat together in this household (Household 

size)? 

Men [      ]; Women [         ]; Children [    ]; Total [  ](note: children are age<18) 

B.4 What is your education level?1= Not gone to school; 2= primary; 3= secondary; 4= 

college; 5= university [     ]  
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B.5 For how long have you been residing here?  (Years)    [     ] 

B.6  What is the distance of the house  from the Forest Reserve in kilometers? ......... 

B.7 what is your total income per year (TZS)? 1=Less than 100 000; 2=100 000 to 500 

000; 3=500 000 to 1 000 000; 4=More than 1 000 000  [        ]  

B.7.  what is/are  income generating activities your practising in your area? 

(i)............................................ (ii)................................ (iii)........................... 

 

Section C: identification of IGAs and assessment of economic efficiency of 

beekeeping activities 

C.1Approximately how much have you harvested in last two years 

Bee Product harvested  2014 2015 

Honey(Kg or Ltrs)   

Beeswax(Kg or Ltrs)   

Price per kg/lt for Honey   

Price per kg/lt for Beeswax   

 

C.2 What is the current selling price for honey per Lt………………  if not in Ltrs please 

specify…………… 

C.3What is the current selling price for beeswax in Kg…………....... if not in kg please 

specify…………….. 

C.4 Annual income from beekeeping…………………………………………. 
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C.5 Estimated Cost and Returns Associated with Beekeeping  

Item Value for 2014 Value for 2015 

Gross Revenue   

Fixed Input Cost   

Beehives   

Bucket   

Protective gears   

Others   

Total   

Variable Cost   

Hired Labor   

Baiting Materials   

Time spent (Labor 

hours) 

  

Others   

Total   

Total Cost   

Net Farm Income   

 

Section D: Asses factors affecting the economic efficiency of beekeeping activities in 

the study area  

D. 1What type of beehives do you use? 

1= Traditional beehives; 2=Modern beehives; 3 = Both[     ] 

D.2 How many beehives do you have (Fill in the table) 

Traditional beehives Modern beehives 

Log Grass Bark Clay Other TBT Kenyan TBT Commercial 

beehives 
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D.3Where do you hang your beehives? 

1= Inside the reserve; 2= In general land; 3= At your farm; 4= Other specify……..….. 

D.4 Are there any restriction to enter in the reserve for hanging beehives? 

1=Yes; 2;= No[     ] 

D.5 Do you have markets access for selling honey? 

1= Yes;  2= No                [     ] 

D.6 Do you have markets access for selling beeswax? 

1= Yes; 2= No                                  [     ] 

D.7 Have you attended any training concerning beekeeping? 

1=Yes; 2=No                            [     ] 

D.8 How many years of experience do you have in beekeeping activities?............. 

D.9 Have you attended any training concerning beekeeping) 

1 = Yes; 2 = No [     ] 

D. 10 How many times have you attended training on beekeeping?.................. 

 

D.11 Do you have the enough equipments for beekeeping? 

1= Yes; 2= No                         [     ] 

D.12 Are you receiving any support from NGO or any stakeholder? 

1= Yes; 2= no                          [     ] 

D.13 If yes, mention what things do you get as a support 

(i)……………………….(ii)……………………………(iii)……………………. 
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Section E: Asses impacts of beekeeping activities on forest conservation 

E.1 Has the beekeeping activities your practicing resulted into increased forest 

conservation activities in this area? 

1=Yes; 2=No                    [     ] 

E.2 If yes, for how extent? 

1=Low improvement; 2=Medium improvement; 3=High improvement    [     ] 

E.3 List the increased conservation activities resulted from beekeeping activities 

(i)……………………..(ii)…………………….(iii)…………………. (iv)……………… 

E.4To what extent has the project served to improve your livelihoods income?  

1=No improvement; 2=Low improvement; 3=Medium improvement; 4=High 

improvement [   ] 

E.5 Do you think beekeeping have reduces your need to collect forest products? 

1=Yes; 2=No                       [    ] 

E.6If yes for how much it has reduced?  

1=Very; 2=Somewhat         [     ] 

E.7 How beekeeping have reduced your needs from forest products? 

1= I use Earned income to purchase my needs; 2 = Avoiding getting needs from forest for 

conservation 3= Both A and B[     ] 

E.8. If no, mention how beekeeping activitieshave not reduced your need to collect from 

forest products 

1= Earned income is not enough to purchase needs; 2= There some needs still to collect 

from forest; 3= Both A and B[     ] 
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E. 9 What can be done to improve forest conservation in this area? 

(i)………………..... (ii)………………… (iii)………………….. (iv)……………... 

E. To asses factors affecting beekeeping activities in the study area 

E. 1What factors/constraints do you face according to order in beekeeping in your area? 

 (i) ……………………………(ii)………………………….(iii)…………………… 

(iv)……………………………(v)………………………….(vi)…………………… 

 

Appendix 2: Household questionnaire survey for tree nurseries IGAs 

The purpose of this study is to analyseeconomic efficiency of income generating 

activities (tree nurseries) in villages surrounding Magamba Nature Reserve. Suppose 

you have been identified as a useful informant practicing one of the IGA in this area, to 

assist us (Sokoine University of Agriculture) to achieve this mission. Your participation is 

voluntary and you are assured that the information you provide will be treated with 

confidentiality and used for the sole purpose of research. Kindly respond to the queries 

below.  

Section A: General Information 

Questionnaire serial number [………] 

A.1 District […………………………………………………………..] 

A.2 Division [……………………………………………..…………..] 

A.3 Ward […………………………………………………………….] 

A.4 Village […………………………………………………….…….] 

A.5 Enumerator name [……………………………..……………...…] 

A.6 Date of interview [………………………………………………..] 

A.7Age [    …………………………    ] 
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Section B: Household characteristics 

B.1 Gender of the household head 1=Male; 2=Female [     ] 

B.2 Marital Status 1=Single; 2=Married; 3=Divorced; 4=Widowed [    ] 

B.3 How many people have been living and eat together in this household (Household 

size)? 

Men [      ]; Women [         ]; Children [    ]; Total [  ](note: children are age<18) 

B.4 What is your education level?1= Not gone to school; 2= primary; 3= secondary; 4= 

college; 5= university [     ]  

B.5 For how long have you been residing here?  (Years)    [     ] 

B.6 What is the distance of the house from the Forest Reserve in kilometers? ......... 

B.7 what is/are other income generating activities your practising in your area? 

(i)............................................(ii)................................(iii)........................... 

B.8 what is your total income per year (TZS)? 1=Less than 100 000; 2=100 000 to 500 

000; 3=500 000 to 1 000 000; 4=More than 1 000 000  [        ]  

 

Section C: Assessing economic efficiency of tree nursery 

C.1 How many tree seedlings have you raised since you stated this project? 

Tree Species 2014 2015 

No of Indigenous    

No of Exotic   

 

C.2What is the current price of tree seedlings? (i) ………………… Tsh for indigenous 

tree seedling (ii) …………………Tsh for exotic tree seedlings 
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C.3 Estimated Cost and Returns Associated with tree nursery 

Item Value for 2014 Value for 2015 

Gross Revenue   

Fixed Input Cost   

Watering canes   

Spades   

Hoe   

Gum boots   

Rain coats   

Others   

Total   

Variable Cost   

Seedlings   

Polythene tubes   

Manure   

Forest soil   

Matches   

Labour   

Others   

Total   

Total Cost   

Net Farm Income   
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SectionD: Asses factors affecting the economic efficiency of tree nurseries activities in 

the study area 

D.1 What type of tree species are you growing in your nursery? 

1= Indigenous tree species; 2= Exotic tree species; 3= Both[     ] 

D.2 What is the your source of seed? 1= Collecting from forest; 2= Purchasing; 3=Both 1 

and 2[    ] 

D.3 What is the distance from your nursery to the source of water? 

1=Nearby 2= Far away 

D.4 What is the distance from your nursery to main road? 1=Nearby 2=Far away 

D.5 Do you have markets access for selling your tree seedlings? 

1=Yes; 2=No          [     ] 

D.6What factors/constraints do you face according to order in tree nursery in your area? 

(i) …………………………… (ii)………………………….(iii)……………………. 

(iv)…………………………… (v)………………………….(vi)…………………… 

 

D.7 Do you have any experience on tree nurseries activity before this project? 

1= Yes; 2= No                             [     ] 

D.8 Have you attended any training concerning tree nurseries management?1= Yes; 2=No                           

[     ] 

D.9 If yes, how many times have you attended?......................... 

D.10 Are you receiving extension services concerning tree nursery management? 

1= Yes; 2= No                              [     ] 

D.11 Do you have enough nursery equipments? 

1= Yes; 2= No                              [     ] 
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D.16 Are you receiving any support from NGO or any stakeholder? 

1= Yes; 2= no                          [     ] 

D.17 If yes, mention what things do you get as a support 

(i)……………………….(ii)……………………………(iii)……………………. 

Section E: Asses impacts of tree nurseries activities on forest conservation 

E.1 Apart from selling, what are other uses of raised tree seedlings? 

(i)…………………………….(ii)……………………………(iii)…………………… 

E.2Has the tree nurseries activitiesyour practicing resulted into increased forest 

conservation activities?1=Yes; 2=No                    [     ] 

E.3 If yes, for how extent? 

1=Low improvement; 2=Medium improvement; 3=High improvement    [     ] 

E.4 List the increased conservation activities resulted from practiced tree nurseries 

activities  

(i)…………………….. (ii)……………………….(iii)…………………(iv)……………… 

E.5To what extent has the tree nurseries activities served to improve your livelihoods 

income?  

1 = No improvement; 2=Low improvement; 3=Medium improvement; 4=High 

improvement[     ] 

E.6 Do you think tree nurseries activitieshas reduces your need to collect forest products? 

1=Yes; 2=No                       [     ] 

E.7 If yes for how much it has reduced?  

1=Very; 2=Somewhat         [     ] 

E.8 How practiced tree nurseries activities have reduced your needs from forest products? 

1= I use Earned income to purchase my needs; 2 = Avoiding getting needs from forest   

for conservation 3= Both A and B[     ] 
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E.9. If no, mention how practiced tree nurseries activitieshave not reduced your need to 

collect from forest products 

1= Earned income is not enough to purchase needs; 2= There some needs still to collect 

from forest; 3= Both A and B[     ] 

E. 10 What can be done to improve forest conservation in this area? 

(i)…………………….(ii)………………………(iii)………………..(iv)……………. 

 

Appendix 3: Focused group discussion – check list 

1 What is the importance on these income generating activities practised in your area in 

relation to the conservation of forest resources? 

2 Does the practised income generating activities improve local communities 

livelihoods? 

3 How are the practised income generating activities reduces communities dependency 

from forest resources? 

4 What is the performance of the supported IGAs? 

5 From your knowledge and understanding, what are factors which affect the 

performance of the practised income generating activities in your area? 

6 What is your advice on how to improve performance of the IGAs? 

7 Since local communalities have being engaged in income generating activities, have 

the illegal activities inside the reserve decreased 

8  Is the earned income from the IGAs equally distributed among community members? 

9 What are the activities concerning conservation of forest resources which are carried out 

in your area? 
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Appendix 4: Key informants interview – check list 

1. List the Income Generating activities being supported by your office to local 

communities?(i)………………..(ii)…………………(iii)……………….(iv)…… 

2. Can you provide all cost and benefits the named income generating activities to the 

communities? 

3. Does the practised income generating activities increases income to the local 

communities?  

4. What is the role of income generating activities in conservation of forest resources? 

5. Since local communalities have being engaged in income generating activities, have the 

illegal activities inside the reserve decreased?  

6. Does practised income generating activities has resulted into decrease in local 

community needs from forest reserve? 

7. What is the performance of the supported IGAs? 

8. What are the factors affecting the economic performance of the supported income 

generating activities? 
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Appendix 5: Efficiency scores for tree nurseries IGAs under (CRS)mode 

Results from DEAP Version 2.1 

Cost efficiency DEA 

Scale assumption: CRS 

Technical efficiency Allocative efficiency Cost efficiency  

0.782 0.915 0.716 

0.444 0.549 0.244 

0.695 0.717 0.499 

0.973 0.768 0.61 

1 1 1 

0.635 0.329 0.209 

0.799 0.746 0.596 

0.998 0.795 0.794 

0.797 0.329 0.262 

0.641 0.492 0.321 

0.919 0.329 0.299 

0.763 0.33 0.251 

0.59 0.637 0.376 

0.394 0.625 0.246 

0.664 0.625 0.494 

0.549 0.607 0.334 

0.989 0.33 0.326 

0.708 0.785 0.555 

0.519 0.329 0.171 

0.651 0.543 0.353 

0.442 0.54 0.239 

0.624 0.626 0.39 

0.457 0.54 0.247 

0.435 0.646 0.281 

0.138 0.497 0.068 

0.277 0.676 0.188 

0.902 0.713 0.643 

0.38 0.643 0.245 

0.124 0.663 0.082 

0.83 0.696 0.578 

0.635 0.329 0.209 

0.813 0.768 0.625 

1 0.806 0.806 

0.891 0.329 0.293 

0.625 0.485 0.303 

0.928 0.328 0.305 
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0.39 0.624 0.244 

0.603 0.65 0.392 

0.396 0.629 0.249 

0.669 0.752 0.504 

0.788 0.919 0.724 

0.451 0.55 0.25 

0.691 0.724 0.5 

0.787 0.772 0.608 

0.965 0.995 0.96 

0.552 0.612 0.338 

1 0.33 0.33 

0.71 0.809 0.574 

0.514 0.329 0.169 

0.668 0.448 0.299 

0.428 0.536 0.229 

0.601 0.64 0.384 

0.414 0.529 0.219 

0.421 0.635 0.267 

0.121 0.497 0.06 

0.267 0.67 0.179 

0.851 0.681 0.58 

0.471 0.5 0.235 

0.113 0.669 0.076 

0.647 0.83 0.537 

0.537 0.329 0.177 

 

Mean T.E = 0.621 

Mean A.E = 0.604  

Mean C.E = 0.381 

Note: te = technical efficiency 

ae = allocative efficiency = ce/te 

ce = cost efficiency 
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Appendix 6: Efficiency scores for tree nurseries IGAS under (VRS) mode 

Results from DEAP Version 2.1 

Cost efficiency DEA 

Scale assumption: VRS 

Technical efficiency Allocative efficiency Cost efficiency  

0.79 0.931 0.736 

0.65 0.996 0.647 

0.788 0.913 0.719 

0.81 0.916 0.742 

1 1 1 

0.833 0.988 0.881 

0.801 0.897 0.718 

1 0.856 0.856 

0.964 0.997 0.961 

0.815 0.997 0.812 

1 0.692 0.692 

0.815 1 0.815 

0.772 0.96 0.741 

0.699 0.971 0.695 

0.817 0.917 0.749 

0.817 0.996 0.814 

1 0.982 0.982 

0.781 0.945 0.738 

0.848 0.998 0.846 

0.677 0.882 0.579 

0.698 0.995 0.695 

0.721 0.891 0.643 

0.699 0.995 0.696 

0.751 0.994 0.746 

0.331 0.989 0.328 

0.938 0.991 0.93 

1 1 1 

0.848 0.992 0.841 

0.451 0.922 0.447 

0.952 0.999 0.951 

0.883 0.998 0.881 

0.826 0.912 0.754 

1 0.871 0.871 

0.991 0.997 0.988 

0.779 0.997 0.777 

1 0.715 0.715 
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0.797 0.993 0.791 

0.802 0.963 0.772 

0.709 0.993 0.704 

0.831 0.918 0.764 

0.792 0.939 0.744 

0.666 0.996 0.664 

0.795 0.914 0.727 

0.807 0.921 0.743 

0.968 0.998 0.967 

0.829 0.996 0.826 

1 1 1 

0.81 0.95 0.769 

0.855 0.998 0.853 

0.67 0.899 0.602 

0.684 0.995 0.681 

0.709 0.886 0.628 

0.663 0.995 0.659 

0.725 0.994 0.72 

0.326 0.994 0.324 

0.992 0.991 0.914 

0.934 0.981 0.916 

0.848 0.994 0.843 

0.459 0.991 0.455 

0.911 0.996 0.908 

0.785 0.998 0.783 

 

Mean T.E = 0.802   

Mean A.E = 0.959   

Mean C.E = 0.767 

Note: te = technical efficiency 

ae = allocative efficiency = ce/te 

ce = cost efficiency 
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Appendix 7: Efficiency scores for beekeeping IGAs under (CRS)mode 

Results from DEAP Version 2.1 

Cost efficiency DEA 

Scale assumption: CRS 

 

Technical efficiency Allocative efficiency Cost efficiency  

1 1 1 

1 0.74 0.74 

0.967 0.6 0.58 

0.867 0.902 0.782 

0.56 0.927 0.519 

0.544 0.856 0.521 

1 1 1 

0.875 0.979 0.857 

0.923 0.876 0.809 

1 0.786 0.786 

0.593 0.989 0.586 

0.378 0.948 0.358 

0.758 0.903 0.685 

0.45 0.99 0.445 

1 1 1 

0.5 0.99 0.495 

 

Mean T.E = 0.776   

Mean A.E = 0.912   

Mean C.E = 0.698 

Note: te = technical efficiency 

ae = allocative efficiency = ce/te 

ce = cost efficiency 
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Appendix 8: Efficiency scores for beekeeping IGAs under (VRS) mode 

Results from DEAP Version 2.1 

Cost efficiency DEA 

Scale assumption: VRS 

 

Technical efficiency Allocative efficiency Cost efficiency  

1 1 1 

1 1 1 

1 0.739 0.739 

1 0.939 0.939 

0.61 0.996 0.607 

0.833 0.946 0.788 

1 1 1 

0.904 0.98 0.886 

1 1 1 

1 0.908 0.908 

0.664 0.987 0.655 

0.833 0.938 0.781 

0.8 0.991 0.793 

0.625 0.979 0.612 

1 1 1 

0.625 0.979 0.612 

 

Mean T.E = 0.868   

Mean A.E = 0.961   

Mean C.E = 0.833 

Note: te = technical efficiency 

ae = allocative efficiency = ce/te 

ce = cost efficiency 

 

 

 

 


