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ABSTRACT 

The study aimed at finding out the contribution of forest certification on household 

livelihood outcomes in Kilwa district, Lindi region Tanzania. A comparative study 

involving 3 purposely selected villages with varying forest certification status was 

conducted at a single point in time by administering structured questionnaires among 

240 randomly selected households. Three specific objectives addressed include (i) 

identification of livelihood activities conducted by households in the study area (ii) 

examining the effect of forest certification on household income (iii) examining the 

effect of forest certification on household food security. The sustainable livelihood 

framework was adapted to help figure out key livelihood assets and outcomes ought 

to be covered. Analytical methods employed included (i) descriptive statistics used in 

identifying the livelihood activities conducted by households in the study area (ii) 

seemingly unrelated regression analysis to find out the effects of forest certification 

and other variables on household income and food security. The findings of the study 

identified agriculture, business, fishing, wage labour and forestry as livelihood 

activities conducted by households. Results of the SUR model showed households in 

areas whose forests were certified more than five years ago had 29.2% and 63.7% 

more incomes and food insecurity access scores respectively compared to households 

in areas whose forests were not certified. Those in areas whose forests were certified 

less than five years ago had 11.3% more incomes and 64.5% less dietary diversity 

scores compared to households in uncertified forest areas. Further results showed 

significant effects between age, household size, credit access and education on 

household dietary diversity score. Rural households should be educated on the 

importance of balancing food and cash crop cultivation efforts, supported to acquire 

other affordable and environmentally friendly fuel to reduce forest dependence and 

supported by the government on settling certificate maintenance costs to reduce 

donor dependence.                                                                . 
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CHAPTER ONE 

INTRODUCTION 

 

1.1 Background of the study 

The livelihood of people in many communities depends on a variety of resources that 

are available on earth, forests being one of them. These resources have occupied 

about 31% of the global land area (FAO, 2015). Continental wise the coverage is 

42% in Europe, 16% in Asia and 20% in Africa (Food and Agriculture Organization 

[FAO], 2016). Forest resources are of enormous importance as they are sources of 

food, building materials, employment, medicine and ecosystem services (Janisch, 

2007; Meijard, et al, 2013; Food and Agriculture Organization [FAO], 2014; FAO, 

2016). A report by (FAO, 2016) shows that the forest sector has employed 54 billion 

people on one side while providing housing materials to 18% of the global 

population. Specifically, these resources enhance the livelihood of about 40% of the 

population in developing countries (FAO, 2014) while catering  for 27%,13% and 

5% of  energy supply in Africa, Latin America and Asia respectively. They are more 

of a blessing because they contain a variety of plants and animals that rescue millions 

of people from all parts of the world in times of scarcity by acting as safety nets 

(FAO, 2016). More than 48.1 million ha of the land in Tanzania is also covered by 

forests (National Forest Resources Monitoring and Assessment [NAFORMA], 2015) 

whose sector has employed over 7000 people, (FAO, 2014) equivalent to 30% of the 

total employment (NBS,2016). Forests in the nation are acting as a carbon sink to 

73.5% of carbon emission, providing 42.8 million m3 to cater for wood requirements 

in the country,  firewood and charcoal provision to over 90% of households as well 

as a range of forest products that act as sources of food to overcome household 

shocks (FAO, 2014; NAFORMA, 2015) 

Despite being valuable on the planet especially to 1.25 billion forest dependent 

people (FAO, 2014) among many factors, overexploitation of forest resources in the 

world and more specifically sub Saharan Africa is still alarmingly high and proven 

by annual wood removals at the rate of 2.2%, 1.62%, and -1.1% in Africa, Asia and 

America respectively (FAO, 2015) and global annual rate of forest decline of 3.3 
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million hectares (Sloan and Sayer, 2015). This is due to the increase in population, 

encroachment for agriculture, settlement, illegal logging as well as governance 

failures (Kowero, Njuki & Nair, 2009; Hosonuma et al, 2012; FAO, 2014; FAO, 

2016). Moreover, the Millennium Development Goal on forests was not attained 

because most communities were not empowered and so to save the left forest 

resources, Sustainable Development Goals (SDG’S) in nations were introduced 

considering the importance of managing natural resources sustainably while 

enhancing livelihoods (FSC, 2016). 

Several trends on forest governance have shown changes to policy approaches and 

forest management from top down to bottom up approach following a number of 

challenges including poverty, deforestation and forest resource degradation 

(Bluffstone & Robinson, 2015). Prior to1980's most forest management policies and 

practices focused on environment and paid very little attention to local community 

members, a situation that led to their demise  due to the negative impacts of 

conservation to people’s livelihood and less distribution of costs and benefits for 

local community members (Kalonga & Kulindwa, 2016; Kalonga, Kulindwa & 

Mshale, 2015). Consequently, from 1980's onwards, the whole paradigm of 

conservation shifted from the traditional nature conservation regime in which 

people’s interference harmed the biodiversity and so access was denied through 

fences and fines'. This happened following the recognition that nature conservation 

had to be carried while benefiting people and in particular local communities 

(Maryudi, 2009; Kowero, Njuki& Nair, 2009; Lewis, & Davis, 2015; Munsel, 2017).  

Due to this, a collective approach in managing forests i.e Community Based Forest 

Management came up as a model to protect natural forests degradation and reduce 

poverty (Humphries et al, 2012). 

Nevertheless, the past two decades witnessed the failure of  the bottom up approach 

of forest management (CBFM)  due to the absence of common interests and benefit 

imbalances among smaller community members (Wiersum, Humphries & 

Bommel,2013). Due to all these inconsistencies, forest degradation escalated and 

hence another approach of managing forests i.e. forest certification was then 

introduced (Teketay et al, 2016). Being practiced in over 83 countries worldwide, 
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forest certification is used as a voluntary market based tool involving the issuance of 

a certificate by third parties as a verification that a forest area is managed sustainably 

(Marx& Cuypers, 2010; Harada ,2014). It is rather administered to ensure that forest 

resources are used wisely on one hand while ensuring that an interlink age between 

the physical, social and economic environments pertaining to forests is enhanced 

(FSC, 2015). The need to incorporate it as one of the conservation initiatives in any 

development project was also insisted by The United Nations Conference on 

Environment and Development that insisted the importance of integrating 

conservation with development strategies (Harada, 2014, FAO, 2016). Being 

practiced in many countries of the world through standards like the Forest 

Stewardship Council (FSC), forest certification has been prioritized because it is 

aware of livelihood privileges that should be enjoyed by forest dependants without 

harming forests (Karman and Smith, 2009). It also enhances law awareness to the 

affected communities compared to other regimes (Kalonga & Kulindwa, 2016) adds 

value to the forest product market (Pappila, 2013) and providing market assurance to 

customers purchasing eco-products (FSC, 2016). 

Forest certification has proven success in nations like France, Brazil, Indonesia and 

Congo by being able to reduce forest degradation problems including lowering 

deforestation by 4.7% and overharvesting of products in a short time span (Miteva et 

al, 2015; Cerutti et al, 2016). These positive results have enhanced rapid expansion 

of certified areas  in the Developed countries that cover 80% of the worldwide CF 

area (FAO,2016) in the 30%  global forest area certified ,followed by Europe and 

leaving 2% coverage to Asia, Latin America and Africa (FAO,2014). However, 

despite of the aforementioned initiatives towards enhancing sustainable forest 

management through various regimes, over exploitation of forest products is still 

terrifying in many parts of the world. This is speeded up by, among many factors, 

ever increasing population that increases demand of forest products than the amount 

that the resource can supply and clearing areas for agriculture (Hosonuma et al, 

2012; Sulle, 2013; FAO, 2016). 

Forest resources in Tanzania are governed by the Forest Policy of 1998 and the 

Forest Act that was enacted in 2002 (Ministry of Natural Resources and tourism 
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[MNRT], 2012). All these tools recognize the operation of communal regimes in 

forest reserves and the open access that takes place in villages with minimal or no 

law enforcement and property rights (Babili and Wersum, 2013). All forest 

certification initiatives are being implemented in the country by adhering to the laid 

rules of the land. More than one fifth of Tanzanian villages have community based 

forests (MNRT, 2012), out of these, 185,622 hectares of forest area has been certified 

(FAO, 2016; MCDI, 2017). Mpingo Conservation and Development Initiatives 

(MCDI) in Southern Tanzania which started in 2004 is the only NGO that practically 

advocates certification of community based forests in Tanzania.  For over a decade 

now, MCDI has being working in Kilwa district to support local community 

members in managing forests sustainably. Through the initiative in 2011, community 

members reported to earn more than 200, 000 USD after selling certified timber sales 

as they learnt how to exploit and preserve their forests sustainably (MCDI 2017).  

Most studies that address forest certification and livelihood outcome linkages have 

been done using mixed methods by comparing certified communities belonging to 

certified forests against those under uncertified forests to establish the difference. A 

large percent of the available literature on certification issues fall in individual (cash 

and food) crop certification leaving very few of them addressing forest certification 

issues. A meta-analysis carried out by Dasgupta, (2017) showed that there is still no 

enough evidence to prove that forest certification is in the community’s favour.  

Other studies gave mixed results and showed in some areas with forest certification 

initiatives, forest conservation improved leaving livelihood unchanged or negatively 

affected. For example, a study by Cerutti, et al. (2016) gave evidence of better 

worker salaries in forest certified areas while making it difficult to hunt or collect 

non timber forest products as well as shifting agricultural activities. In a study by 

Araujo, et.al (2009) disclosed unchanging premium prices and profits during the 

implementation of forest certification.  
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1.2 Problem statement 

Better livelihood outcomes are a concern in many societies because they help in 

bringing up communities that can withstand unpredictable household shocks like 

food insecurity, recover and adapt to unpreventable disasters and as well fight 

poverty by raising income level (FAO, 2016). About 76% of Tanzanian population 

lives in the rural areas where most forests are found (FAO, 2014). This population 

depends in one way or another on forest resources for their living derived from 

timber and non-timber products (FAO, 2016); Malimbwi, & Zahabu 2008; 

Kideghesho et al., 2007). All these contribute to livelihood outcomes by sustaining 

household wants and earning income through formal and informal employment as 

well as informal trading.  

Despite the significant recognition of the contribution of forest sources to livelihood 

outcomes of local communities, yet over exploitation of resources facing Tanzanian 

forests, in particular those found in the Southern zone has been increasing in many 

folds (Sulle, 2013; FAO, 2014). This problem is evidenced through annual net forest 

area loss of 372,871 ha from 2010-2015 (FAO, 2016), national wood deficit of 19.5 

million m3 that is covered through illegal means, over reliance on wood fuel by 90% 

of all Tanzanians (NAFORMA, 2015) and Doubling of illegal logging to 600 pieces 

compared to the national average of 300 pieces per patrol (Sulle, 2013). These 

incidences are escalating forest decline and thus increase hesitation on the continued 

rural community dependence to forest resources for their livelihood outcome.  

To counteract forest degradation and enhance livelihoods of forest dependants in the 

country, several initiatives have been put in place including CBFM and forest 

certification among others. There are currently 14 villages in the country with fully 

established community based forests that have certified their forests to date ((MNRT, 

2012; MCDI, 2015). Despite the initiative, over exploitation of forest resources still 

exists. The main causative factors include increase in demand of wood, illegal 

logging, clearing areas for agriculture and lack of alternative energy sources that are 

affordable. Most studies that  have addressed forest certification contribution such as 

Lewis, & Davis, 2015; FSC, 2016; FAO, 2016; Munsel, 2017;i concentrated more on 

conservation side leaving the livelihood part less researched. It is for this reason this 
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study was conducted to find out the contribution of forest certification on household 

livelihood outcomes. 

1.3 Objectives of the study 

1.3.1 General objective 

The general objective of this study was to find out the contribution of forest 

certification on household livelihood outcomes in Kilwa district  

1.3.2 Specific objectives  

i. To identify the livelihood activities conducted by households in the study 

area. 

ii. To examine the effect of forest certification on household income in the study 

area. 

iii. To examine the effect of forest certification on household food security in the 

study area. 

1.3.3 Research questions 

1. What livelihood activities do households in the study area engage in? 

2. What is the effect of forest certification on household income in the study 

area? 

3. What is the effect of forest certification on food security in the study 

area? 

1.4 Significance of the study 

Kilwa district is amongst few areas in Tanzania blessed and so far left with a large 

forest cover that is rich in valuable trees like the Mpingo of which once sustainably 

managed, both the adjacent communities and the nation at large will benefit from 

them in many ways. Therefore, exploring the contribution of forest certification on 

household outcomes is very crucial as it will provide a true picture of whether the 

intervention is delivering the intended result of improving the livelihoods of local 

communities. Forest certification is rather an ongoing process that will extend to 

other areas with forests in the country as time goes. Thus, through the findings of this 

study policy makers and ministries in the country will understand and get positioned 

to work towards the identified outcomes (food security and income) for the 
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betterment of forest beneficiaries. More specifically, the output of this study will 

provide useful information and recommendations to researchers and other 

stakeholders in the forest sector who will carry out further studies within similar 

frameworks thus extending the generalizations and enriching the available literature. 

1.5 Scope of the study 

The study was conducted in Kilwa district that is found in Lindi region along 

Longitudes 15’to 00’ and Latitudes 40’to 40’. It involved only certified 

and uncertified forests that are community based. It rather covered three villages 

which are Nanjirinji A, Mandawa and Nanjirinji B. In all villages forests are 

managed by the community but in Mandawa and Nanjirinji A the forests were 

certified at different time periods. There are multiple livelihood outcomes defined by 

the sustainable livelihood framework but the study confined itself to only two 

outcomes which are Incomes and Food security at household level.  

1.6 Organization of the study 

The study was organized into six distinct chapters and the coverage was as follows; 

the first chapter presented a synopsis of the study covering the background and 

statement of the problem, objectives, research questions and the scope. The second 

chapter covered theoretical and empirical settings employed in the study. The 

theoretical part defined key concepts and framework adapted i.e. The Sustainable 

Livelihood Framework. The empirical part provided evidences of studies in a similar 

setting once carried out some time back and as well present the conceptual 

framework with variables extracted from past literature. The third chapter covered 

the methodological part which involved detailed explanations of the study design, 

nature and methods of data collection, sampling techniques, data analysis and 

econometric model specifications. The fourth chapter presented the key findings of 

the study and the fifth chapter discussed them majoring in livelihood activities, 

household income and food security in relation to forest certification. The sixth 

chapter presented the summary, conclusion and policy implications with regard to 

household livelihood outcomes and forest certification relationships. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Definition of key concepts 

2.1.1 Forest 

Katila, Galloway, Kanninen, Lobovikov, & Varjo ( 2010) defined a forest as  an area 

of land with a minimum of or once covered  with 10% tree cover that regenerates 

naturally on its own or artificially by the help of man or that which is being 

afforested. It was also definedd in FAO(2015b) as land spanning more than 0.5 

hectares with trees higher than 5 metres and a canopy cover of more than 10%. This 

definition excluded land that iss used for agricultural or urban usage. 

2.1.1 Household 

Ellis (1998) defined a household as a social entity that lives in the same compound, 

feeding from the same pot, merging income as well as making collective resource 

allocation decisions. It is also described in the Household Budget survey (2014) as 

people living together and sharing both income and basic needs. In this study, a 

household is a social entity that is made up of one or more persons residing in the 

same compound, sharing income, basic life necessities and collectively owning 

major means of production to improve their livelihood conditions. 

2.1.2 Forest certification 

Forest certification is a voluntary market based tool involving the issuance of a 

certificate upon inspection and assessment by third parties as a verification that a 

forest area is managed sustainably (Marx& Cuypers, 2010; Harada, 2014). It is rather 

administered to ensure that forest resources are used wisely on one hand while 

ensuring that an interlink age between the physical, social and economic 

environments pertaining to forests is enhanced (FSC, 2015).  The certificates are 

issued by different certification bodies both to individual and community forest 

owners. In the case of the community based forests in Kilwa, one certificate (a group 

certificate) from the Forest Stewardship Council has been issued to 14 villages but 

being managed by the Mpingo, Conservation development Initiative (MCDI, 2017). 
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2.1.3 Livelihood 

 Livelihood has been defined by Chambers & Conway (1991) as adequate stocks and 

flows of food and cash to meet basic needs. It has also been defined in a different 

context by DFID (1999) as the capabilities, assets (including both material and social 

resources) and activities required for a means of living. Ellis (1998) also defined it as 

comprising income, social institutions, gender relations, and property rights required 

to support and sustain a given standard of living.  

2.1.4 Livelihood outcome 

A Livelihood outcome has been described by Soini E, (2005) as the output or 

achievement attained by an individual, household or community that result from 

engaging in livelihood activities while making use of capitals or assets. Some of the 

mostly known outcomes include; income, increased wellbeing, reduced vulnerability, 

improved food security and more sustainable use of Natural Resource base DFID 

(1999). 

2.1.5 Food security 

According to the report of World Bank, (1986) food security was defined as the 

access by all people at all times to enough and nutritious food for an active and 

healthy life. This definition; relates production with food availability; addresses 

distribution in that the produce should be accessed by all; covers consumption in the 

sense that individual food needs should be met for that individual to be active and 

healthy. It was also defined in FAO, (2002) as a situation that exists when all people 

have physical, social and nutritious food that meets their dietary needs and food 

preferences for an active and healthy life at all times. 

2.1.6 Household dietary diversity scores (HDDS)  

 FAO, (2011) defined the Household Dietary Diversity Score as a qualitative recall 

of all foods and drinks consumed by any household member in the past 24 hours. 

Based on (Uraguchi, 2012) the scores provide indications on the actual number of 

food groups consumed in a day. It is measured by computing the sum of all food 

groups consumed in a household over a given reference period and accordingly 



10 
 

grouping them in a score ranging from 0 to 12 food groups. It includes only foods  (i) 

prepared at the household and eaten in or out of the household premises (ii) 

purchased from outside the household but eaten within  (Swindale & Bilinsky, 2006). 

Despite this measure’s inability of indicating the amount consumed and reasons 

behind the consumption patterns, it remains being a useful proxy measure of food 

security because of its ability in capturing food access information. It has also been 

recognized by several studies conducted in different countries including Mango, et al 

(2014) in Zimbabwe, Ekesa, et al., (2008) in Kenya ,Hoddinott & Yohannes,(2002) 

in Bangladesh, Egypt,Mali, Malawi,Phillipines and other five developing countries.  

In this study’s context, information regarding foods taken in the sampled households 

in the past 24 hours was gathered and then respectively grouped into one of the 12 

standerdized food groups as identified and computed in Swindale & Bilinsky (2006). 

The 12 food groups were: i) Cereals ii) Roots and Tubers iii) Vegetables  iv) Fruits 

v) Meat vi) Eggs vii) Fish and other sea food viii) Legumes, nuts and seeds ix)Milk 

and milk products x) Oil/Fats xi)Sweets(sugar/honey) and xii) Spices and Beverages 

and each had a score of 1.  

HDDS (0 to 12)= Sum (i+ii+iii+iv+v+vi+vii+viii+ix+x+xi+xii 

2.1.7 Household food insecurity access scores (HFIAS) 

Mango, et al (2014) described Household Food Insecurity Access Score (HFIAS) as 

a continuous measure of the severity of household food insecurity (in terms of 

access) in the past 30 days. It was identified in (Coates, Swindale, & Bilinsky, 2007) 

as another measure of food access that focused on capturing member household diet 

perceptions with respect to food insecurity uncertainty situations, insufficient 

quantity and quality food supplies. The assumption behind using this measure is the 

experience to food insecurity occurences in households which give rise to quatifiable 

reactions and responses through surveys that are later summarized into scores. 

In this study’s context, the HFIAS was computed following the guidelines provided 

in(Coates, Swindale, & Bilinsky, 2007). In this procedure, 9 questions that indicated 

increasing food insecurity severity situations were multiplied with the respective 

frequecy of occurrence each weighed as (1=rarely,2=sometimes,and 3=often) in the 
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30 days. Each question had a score weight of 1 if the situation was experienced and 0 

otherwise. The occurrence questions were (Qi) food adequacy uncertainty; 

(Qii)Inability of eating the preffered foods; (Qiii)Eating monotonous and less diverse 

diets; (Qiv) Inability of eating even the less preferred foods; (Qv) Eating smaller 

meals than one felt was enough; (Qvi) eating lesser number of meals in a day;  (Qvii) 

Having no food of any kind (Qviii) going to bed hungry because of lacking enough 

food (Qix) spending a whole day and night without eating any food. Based on these 

questions, higher scores indicated severe food insecurity and vice versa with 27 

scores if all situations were experienced oftenly and 0 if the household felt no food 

insecurity situation respectively.  

HFIAS (0 to 27)=Qi*Fi+ Qii*Fii+ Qiii*Fiii + Qiv*Fiv+ Qv*Fv+ Qvi*Fvi+                                                               

Qvii*Fvii+ Qviii*Fviii+ Qix*Fix. 

 

2.2 Theoretical perspectives on forest certification and livelihood outcomes  

The Sustainable Livelihood Framework of DFID (The British Department for 

International Development) was adopted in this study to help in examining the 

livelihood outcomes of households in Kilwa that emanated from forest certification. 

This framework was developed to help in analysing livelihood conditions and 

outcomes of various groups in the community from different levels (DFID, 1999; 

DFID, 2001). It rather, set out a clear picture on the attainment of livelihood 

outcomes given the institutional and policy environment, vulnerability context, assets 

accessed and livelihood strategies carried out as it appeared in the diagram below: 
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Figure 2.1 Sustainable livelihood framework (SLF) 

 

Source: DFID (1999) 

Based on the framework above, there are several livelihood strategies/activities that 

community members’ carryout while aspiring to achieve several livelihood outcomes 

(More incomes, improved wellbeing, reduced vulnerability, improved food security 

and more sustainable use of Natural resource base). These activities (i.e. fishing, 

agriculture, business, wage labour and forestry will have to abide to the ruling 

structures and processes (government authorities, laws, policies, institutions and 

culture). The communities in question will as well have to adapt to vulnerabilities 

that can neither be avoided nor controlled but have an impact on the resulting 

outcomes as well. The framework specifies an environment of non-attainment of the 

targeted livelihood outcomes in the absence of livelihood assets. This is because the 

assets comprise of all resources that households or communities acquire in the move 

of realising sustainable livelihood outcomes. The assets are defined in the following 

way based on (Ellis, 1998; DFID, 1999; DFID, 2001) 

Natural Asset – natural resources like forests, fish, land whose access by households 

enables them to develop their livelihoods and acquire livelihood outcomes such as 

incomes and food security. 

Physical Assets: Basic infrastructure that people need to make a living as well as the 

tools and equipments they use such as transport and communication systems. 
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Social Assets- all sorts of membership groups, networks and associations that people 

form and belong to them in the process of improving their livelihoods. 

Financial Assets- access to financial resources like finances, remittances, credits and 

savings that enable households to undertake various livelihood activities. 

Human Assets – ability of people to undertake various livelihood activities and are 

measured in terms of skills, knowledge, ability to work and good health. It is also 

speculated that, households with more assets are expected to have better livelihood 

outcomes because well utilized and invested assets compensate for the lack or 

decline in other assets.  

Several studies including Tadesse, Wodetsadik & Senbeta, (2017); Bennett & 

Dearden (2014); and Sioini, (2005) incorporated the Sustainable Livelihood 

Framework to find out various livelihoods related issues. In this study’s context, the 

framework was adopted to help figure out key areas and issues that should be taken 

into account when dealing with livelihood outcomes. It rather provided a guide on 

variables that would be analysed as a way of understanding livelihood outcomes of 

the people in Kilwa district based on the implementation of forest certification. 

Through it, ‘access to social asset’ defined as a household’s presence in a forest 

certified area was examined to find out how it affected food security and household 

income in the study area.  The framework was chosen because it showed the 

connection between people from the grassroots levels with the institutional and 

policy arena that influenced what livelihood strategies could achieve in the ultimate 

end (Chambers & Conway, 1992; Ellis, 1998).  

2.3 Empirical literature review 

Forest certification being practiced for years in different countries has been 

researched by several scholars to see how the intended livelihood outcomes are being 

delivered and the respective determinants. This being the case, the following 

empirical studies provided evidences of studies conducted in varying contexts and 

issues covered in each. The studies will also provide a good foundation for the model 

specification and discussion of the results that will be obtained after data collection 

and analysis. 
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 Maraseni, et al, (2017) analysed the financial benefits of forest certification among 

Acacia growers and Furniture Companies in Vietnam by conducting a comparison 

study on the financial returns of certified and uncertified products for both groups. 

Both primary and secondary data were gathered in 6 months’ time from 1 Village, 

District, and 1 Province. Methods used in data collection included interviews, 

reviewing of farmer’s registers and observation. The collected data was then 

transcribed ready for analysis. At the end of data analysis it was discovered that both 

groups enjoyed  positive returns because the prices of certified timber logs and 

processed products from sawmills were higher than those of the uncertified products. 

The results showed that the price difference between logs was decreasing and 

farmers enjoyed the fruits of certification because certificate maintenance costs were 

covered by donors who were funding the project. It was further speculated that if all 

costs were borne by farmers, then there would be negligible returns and even 

negative profits and so certification would not be attractive at all. To maintain the 

certificate, farmers had to go for a group certificate because the costs are spread to all 

members. On the other side, the net returns of the saw millers were higher in both 

cases because the trend prices of processed timber were seen to increase 

tremendously. The results of this study differ from those obtained in Araujo, Kant & 

Couto (2009) that showed unchanging livelihood conditions because of missing 

market incentives portrayed through static premium prices and profits during the 

implementation of forest certification. 

Moreover, Cerutti, et al. (2016) analysed social impacts of FSC certification in the 

Congo Basin by comparing what happened in 69 villages with 16 Forest 

management units of certified against the uncertified ones and their respective 

logging companies. Data on worker salaries, water supply, health facilities and 

education opportunities was gathered through interviews, focus group discussions, 

and transects while employing a stage matching procedure in pairing the two forest 

management units. The results showed that workers belonging to the certified units 

had better salaries which were 57% better than the national salary scale. It was also 

found out that, all social amenities including health insurance, education, and water 

were available and well supplied compared to facilities in uncertified forest 
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management units. All these were achieved at the expense of reduced customary 

rights that allowed the community to harvest non-timber forest products, practice 

shifting cultivation and hunt traditionally under the certified units because of strict 

law enforcement thus impacting the livelihoods of the locals negatively. These 

findings differ a bit from those obtained by (Miteva, Loucks &Pattanayak, 2015) 

who assessed similar certification effects in Indonesia. The study uncovered positive 

livelihood impact to all those communities that practiced Forest Certification in 

terms of reduced firewood dependency by 33% and improved private funding. 

Practicing Forest Certification in these areas reduced aggregate deforestation by 5%. 

People in the study area also experienced reduced malnutrition by 1 person and 

respiratory infections by 32%. 

Harada (2014) explored the effect of certifying a community-based forest enterprise 

in order to improve household income and institutional arrangements in Indonesia. A 

comparison study was done between farmers with membership in the cooperative for 

sustainable forestry who certified their teak tree plots against those who did not 

certify. A descriptive analysis was done upon the primary and secondary data sets 

collected respectively. It was found out that, with certification the timber sales values 

tripled from 300 units, selling prices of certified wood rose to 2000 Rupees leaving 

the prices of uncertified timber 800Rupees less. Also, certified members enjoyed 

60% of sales payments in advance, a condition that solved financial problems during 

production process. 

In a different setting Quaedvlieg, Roca & Ros-Tonen (2015) wanted to find out the 

effects of certifying Amazon nut products in the Peruvian region on the harvesters 

empowerment from three different certifying schemes. Primary data was gathered 

from 77 amazon nut concessionaries through semi structured interviews and policy 

dialogue event. Secondary data was gathered through content analysis.  The results 

showed positive financial benefits including premium prices of certified nuts at the 

rate of USD 3.50/kg compared to USD 2.66/kg for uncertified nuts. The study also 

discovered that farmers were empowered politically and not economically. This is 

because the sales volumes were seen to increase but higher prices were not always 
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there, and other operational costs were supposed to be paid by members, a condition 

that affected household incomes negatively. 

In a different forest management regime Rahut, Ali & Behera (2015) assessed the 

household income and food security effect resulting from community forest 

management participation in Mexico using a sample of 4173 rural households 

comprising of participants and non-participants. Employing the Propensity Score 

Matching method, the participating households were further categorised into three 

groups taking the participation duration into account, i.e. more than 10 years, 5-10 

years, and less than 5 years.  The empirical results showed that, the income of 

participants was higher than that of non-participating households at the range of an 

average treatment effect for the treated of 2605-3169 units. The participating 

households had higher food security levels ranging between 12% and 19%. 

Moreover, the levels of incomes and food security for households that participated 

for over 10 years was higher, followed by that of the households that participated for 

5-10 years and lastly less than 5 years.  

Similarly, Tadesse, Wodetsadik & Senbeta, (2017) quantified the effect of 

Participatory Forest Management on household Livelihood assets in Ethiopia. Using 

the Sustainable Livelihood Framework the assets were all operational zed using asset 

index and an assessment was carried out to see whether there were any changes 

following a five years PFM implementation in the area. Specific results on financial 

assets (income, access to credit services and access to Non- wood forest products) 

showed a minor difference between the PFM participants against the non- 

participants. This was evidenced by the overall asset index of 0.72 and 0.60 among 

participants and non-participants at the significance level of 95% respectively. The 

results of this study coincide with those obtained by (Mutune & Lund, 2016) who 

found higher forest and total household incomes for the members of Community 

Forestry Associations compared to the non-members. 

In another study (Aikaeli, 2010) analysed the determinants of rural income among 

households residing in seven Tanzanian regions. The study used primary data 

accessed through questionnaires to perform an econometric analysis using least 
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squares method. Variables included in the regression model included gender of the 

household head, education level, labour force, acreage of land, dependency ratio, 

road infrastructure improvements and ownership of a rural non- farm activity. The 

results of the linear model showed that, education level, labour force size, acreage of 

land and ownership of a rural non- farm activity were significant with positive 

relationship on household income. Higher income levels were found in male headed 

households compared to the female headed. Communities that had their roads 

improved also experienced higher household income levels. 

Fadipe, Adenuga, & Lawal, (2014) analysed income determinants among 90 

randomly selected rural households in Kwara state Nigeria. Primary data was 

gathered by using a structured questionnaire and variables studied include age, 

gender and education level of household head, size of the household, farm size, 

access to credit and access to electricity. Through multiple regression model used in 

analysing data, significant factors found included education level, farm size, access 

to electricity and gender of the household head.  Farm income was also found to be 

the main contributor of household income and it constituted 57% of household 

income. The results of this study differ from those obtained in Fabusoro, et al (2010) 

who found out negative influence of land holding size on income. In this study, 

farmers owning the smallest farms had the highest income among others and it is 

group of farmers that produced food to feed the entire state. 

Ibekwe, (2010) analysed the determinants of livelihood incomes among 100 farming 

households in Orlu state. Through Ordinary least square regression analysis several 

variables were included in the model to find out their influence on household income 

at 5% significance including; extension agents visits, proportion of (property income, 

transfer payments, pension and handcraft)hectares of cultivated land, duration spent 

in farm work, household head age and education level.  The end results of the model 

showed that out of all variables regressed, only cultivated land, Education level and 

household head age were significant and positively correlated with household 

income. The rest of the variables were correlated with the dependent variable but not 

significant at the 5% level of significance. 
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Lhing, Nanseki, & Takeuchi, (2013) carried out a study to find out household income 

influencing factors among microfinance project participants and non-participants in 

Myanmar, Japan.A total of 162 respondents (with 102 and 60 clients and no- clients) 

were recruited to take part in the study. Logistic regression and Cob Douglas 

production function were both employed to find out the relationship between 

variables (age, gender, education, household size, land holding size and participation 

in the program). The influence of new enterprises on income increment was also 

assessed in the function respectively. The results showed that all variables had 

significant and positive influence on income except age that had negative 

relationship. All groups that opened new enterprises had more incomes compared to 

those with none.  

In a study Giang, Wang, & Chien, (2015) investigated on the impact of credit on 

poor household’s Income in Vietnam. Ordinary Least square and Difference in 

difference methods were used to find out the influence between income and credit 

access, gender, household size, ethnicity and education level. The results showed that 

rural households that accessed credit in Vietnam had their incomes raised by 30%. 

That is, a group of households that accessed credit had their incomes raised by 

103,000 units compared to the ones that never had access to it.  Other studies 

including (Islam et,al, (2010) Luan, Bauer, and Kuhl, (2016) found a positive and 

significant relationship between credit and household income. Amongst these 

studies, both poor and non-poor households in rural settings make use of formal and 

informal credit in uplifting their incomes. Most non-poor households have had access 

and made significant use of credit from both sources compared to the poor 

households because they at least have collaterals and have access to information. 

Regarding the amount borrowed, some studies show that formal sources issued the 

largest amounts while others lie on informal sources. However, most households opt 

for informal credit even though interest rate charges are higher and sometimes twice 

that charged from formal sources because of timely loan delivery and simple 

administrative processes. The rest of the variables regressed in the model were all 

significant.  
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In an empirical study, Kwai & Urassa, (2015) studied on the contribution of savings 

and credit societies to income poverty in Tanzania involving 160 respondents. 

Structured questionnaires, focus group discussions and key informant interviews 

were used to gather quantitative and qualitative data which was finally analysed 

through inferential and descriptive statistics. The end results found positive and 

significant effects of membership in savings and financial groups on household 

income. Despite having higher incomes, also their asset endowments were higher 

compared to the non-members. Similar results showing the association between 

membership and higher incomes were reported in Oluyombo, (2013). The reasons 

behind the association of participation and household income explained in the 

empirical results are the improvement in saving habit, convenient and timely access 

to fund, as well as improvement in investments which generate more incomes among 

members. 

Bashir, Schilizzi, & Pandit, (2012) conducted an econometric analysis to find out the 

dterminants of food security in Punjab, Pakistan. Using primary and secondary data 

obtained from 1152 households and the Food and Agriculture Organization 

respectivelya logistic regression was performed to find out the influence of monthly 

income, livelistock assets, education level, age of the household head, joint family 

system and family size on food security. The results of the model revealed that 

education levels, monthly income and livestock assets had positive impacts to food 

security. The other variables had negative effects on food security. It was also 

revealed that 23% of the households had no food security. 

In another study,Acharya,(2016)evaluated the impacts of income, endowed 

household animal and humancapital, location of the household, credit access, death 

of a family member,natural shocks, and gender on food security and malnutrition in 

Tanzania. A household survey was used to gather primary data Two Probit models 

were analysed to find out the outcomes from both independent variables identified. 

Upon conversion of food security into a dummy variable with two choices 

possessing 0 and 1 values, results of the model revealed that cattle ownership and  

parents years of schooling were significant with a positive impact on food security. 

In addition to that, households located in the rural areas, with two rainfall seasons 
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and female household heads were seen to possess less food security qualities 

compared to the male headed ones. 

Bashir & Schilizzi, (2013) conducted a meta-analysis among 40 African and Asian 

studies to find out the determinants of food security in rural households. The studies 

were purposely selected by taking 20 studies from both continents to find out the 

mostly studied variables in the context of food availability, accessibility and 

utilisation. The ultimate results among all studies showed that food security was 

highly determined by input availability, adoption of technology, land quality, 

income, number of earning members, distribution of income among household 

members, land size, household size, credit, age of household head and gender. 

Zakari, Ying, & Song, (2014) analysed the factors influencing food security in West 

africa among 500 randomly selected households. A logistic model was used in 

establishing the relationship between  the odds ratio of food security status and 

household head’s age, education level, gender,family size, assets, drought, diseases, 

farm inputs, money, food aid, and sistance from the main road. Among all these 

variables studied, gender of the household head, diseases, money, market and 

distance from the main road had an influence on household food security. 

Households that were headed by women vulnerable to food insecurity compared to 

those headed by men because most of these families were poor and widowed. 

Guo, (2011)conducted a study in China to find out the influence of household assets 

on food security employing two sets of variables. The first comprised of economic 

resources which included household income, home ownership, vehicle ownership, 

savings ownership and mutual fund while the second category comprised of 

demographic and household characteristics mainly age, gender and race of the 

household head, household size, number of children, and food stamp participation. 

Using two part model consisting of alogit and ordinary least square model  the 

sample was devided into two groups, one included both high and low income 

households as the second group dealt only with low income households. Analytical 

results of the models showed a relationship between assets and food security i.e all 

variables were significant with female headed households being vulnerable to food 
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insecurity than the male headed. To the low income households, income was not a 

necessary food security determinant compared to savings that played the greatest 

role.Nevertheless, Participation in food stamp program though significant produced 

unexpected results as it showed a greater food insecurity probability to the 

participants compared to the non participants. 

Mango, et al (2014)conducted a cross sectional survey to find out the factors 

influencing households food security among 120 randomly selected small holder 

farmers in Mudzi district of Zimbabwe. The study employed linear regression 

analysis to find out how age, education level, household size, gender, household 

labour, market information, remittances and livestock wealth influenced food 

security. Household Dietary Diversity and Food Insecurity Access Scores were used 

as proxy measures for food security. The results of both models showed  that all 

variables had an influence on food security except gender. Household head age was 

found to be an insignificant determinent of Household dietary diversity scores. 

Kalonga & Kulindwa, (2016) conducted a comparative survey between 88 

households that lived in certified villages against other 88 households that lived in 

uncertified ones to find out whether Forest certification enhanced household 

livelihood conditions in Kilwa district-Tanzania. The study made use of primary data 

which was gathered through structured questionnaires and focus group discussions. 

A generalized Linear Model was used in establishing the relationship between 

household forest income (dependent variable) against Forest Management Regime 

(FMR’s), household size, age and education as dependent variables. The results 

revealed that FSC regime had a positive and significant effect on household forest 

income leaving the other factors insignificant. Higher incomes of 2.86 USD were 

also experienced by households under certified forest regime compared to 1.94USD 

for households under uncertified regimes. 

2.4 Research gap 

Most studies that addressed forest certification contribution such as Lewis, & Davis, 

2015; FSC, 2016; FAO, 2016; Munsel, 2017 concentrated more on conservation side 

leaving the livelihood part less researched. There are merely very few studies in 
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Tanzania that carried out investigations on the livelihood outcomes stemming from 

forest certification. One of these studies was conducted by Kalonga and Kulindwa 

(2016) to find out whether household livelihood conditions were enhanced by forest 

certification. The study was done in 2011 only two years after the inception of forest 

certification. Since then time has passed and many more villages have certified their 

forests. The deficiency in literature identified necessitated the need for further 

comparative survey to be carried out to find out the contribution of forest 

certification on household livelihood outcomes in Kilwa District that is located in 

Southern Tanzania. 

2.5 Conceptual framework 

The framework below conceptualized the interrelationships between Demographic 

characteristics, vulnerability context and asset ownership on household livelihood 

outcomes in the study area. The direction of arrows in the framework signified 

influences between concepts. The variables included in it were extracted from 

reviewed literature and accordingly categorized based on the Sustainable livelihood 

Framework as shown below. 

Figure 2.2 Conceptual framework 
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2.5.1 Relationship between demographic characteristics and livelihood 

outcomes. 

Age of the household head: this variable is expected to have both positive and 

negative influence on livelihood outcomes. Households with older heads are 

expected to have lower incomes because most people in the rural areas depend on 

agriculture, forestry and other manual work for a living that highly depend on the 

productivity level of the household head. A younger and energetic head of household 

will devote his labour power and extra time on one or multiple generating activities 

that the older ones can hardly do. When age is on the other side considered as a 

proxy to the farming experience of the household head then, a positive outcome with 

food security is expected because older age is now linked to more years in farming 

hence more knowledge and experience in food security issues thus directing 

production to crops that can make the household food secure. 

Household size: The relationship between this variable and livelihood outcomes can 

be both positive and negative. Most income generating activities in the rural areas 

require enough labour. Therefore, larger household sizes are expected to have, higher 

household income because of more labour supply in the income generating activity 

of the household like agriculture, ceteris paribus. Additively, larger household size 

increases the productivity level in multiple activities because there will be people to 

work on and watch over them. Larger household sizes increase the probability of 

having members engaged in employment and other well rewarding activities thus 

sending remittances home and contributing to the increase in household income. On 

the other side, larger household sizes increase consumption levels and thus the 

burden of feeding all members increases too. Therefore, larger household sizes 

increase the probability of food insecurity problems. 

Gender: Presence of a male household head is associated with positive livelihood 

outcomes because of the cultural and gender stereotyping issues in most rural areas. 

Most women are concerned with home activities and child rearing as the men 

become most breadwinners. There are also some incomes earning activities that are 

done by men in most societies and not women an action that makes the women 

vulnerable to food insecurity.  
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Household labour: Large numbers of household members between 15 and 65 years 

is associated with better livelihood outcomes.  This is because labour power 

committed to livelihood activities results to more income. On the other side of the 

coin, more people within the working age are signals for human capital availability 

which ease the cultivation of larger farms and harvesting of more crops thus 

increasing the food security of the respective household. 

2.5.2 Relationship between vulnerability context and livelihood outcomes 

Vulnerable situations are more of a challenge in the move of attaining livelihood 

outcomes among households. They are rather unavoidable in the real environment 

and so community members have to adapt and fix themselves to attain the desired 

livelihood outcomes.  

Disability: This variable is associated with lower livelihood outcomes as it hinders 

labour market participation for both caretakers and the disabled family member as 

well. It rather affects the total household expenses by diverting them to non-food 

issues. It sometimes even defines the nature of work and time devoted in it to be 

undertaken by the affected parties (lowly paid jobs). Families having at least one 

member with disability are expected to have lesser incomes and as well expect more 

food insecurity compared to households without any disabled part 

2.5.3 Relationship between livelihood assets and livelihood outcomes 

 Livelihood assets are forms of capital whose possession by households influenced 

their ultimate livelihood outcomes. The assets may influence one another as the 

possession of one enhances the availability of the other. A household that has all 

forms of assets is expected to have better livelihood outcomes compared to the one 

with fewer or none of them. Variables falling in this group are; 

Household land size:  Larger land sizes are associated with better livelihood 

outcomes. This is because more land increases the possibility of keeping animals, 

and cultivating variety of crops those once harvested increase food security 

potentials. Increases in land size are associated with more incomes once the 

harvested products are sold. Larger pieces of land give the owners the ability to lease 

their farms and at the end of the season they get paid in terms of money or by a 
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portion of the harvests. An income generated from these assets is then used as capital 

in improving small businesses like shops thus making incomes even higher. 

Presence in a forest certified area: This variable is associated with better livelihood 

outcomes because the adoption of forest certification provides opportunities for 

members to secure markets to sell forest products at higher prices as well as 

employment opportunities compared to non-members. Additionally, certification 

process of a forest requires the availability of a village certificate with defined 

boundaries before gaining membership, an action that reduces the probability of 

losing member assets and properties in case of village boarder conflicts. Moreover, 

communities owning certified forests are assured of a sustained supply of forest 

resources (food, firewood, veggies), and friendly climatic conditions that support 

crop cultivation and animal fodder that contribute directly or indirectly to food 

security within households. Member households may use formal and informal 

certified forest income as capital in purchasing farm and fishing inputs (such as 

fertilizer and fishing nets) thus enhancing food security in a different way. 

Participation in savings and financial groups:  This variable is associated with a 

mix of household livelihood outcomes. On one side it inculcates saving habits which 

enable members to earn more incomes when their capital is added with the acquired 

interests. It rather ensures a convenient and timely access to fund that enables 

improvement in investments, asset acquisition which generate more incomes and 

overcoming household consumption shocks in times of difficulties. On the other side, 

participating in savings and financial group may increase the chances of being food 

insecure when the participant diverges income from food purchases to savings. 

Access to credit: households that have had access to credit are expected to have 

better livelihood outcomes because the finance accessed helps them in overcoming 

household consumption shocks and stress that could hinder them from concentrating 

in their productive activities like farming.. Some rural dwellers access credit in form 

of farming inputs that help them have autonomy in production thus become food 

secured.  The acquired credit can in a different way be added to an existing capital 

thus enabling investment as well as asset ownership for more household incomes. 
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Access to road: this is expected to be positively correlated with household outcomes 

as it makes the previously inaccessible areas easily accessed, enabling more trips to 

markets, which bring about more transactions that increase income as well as 

stimulating more food purchases. It rather enables households to save time and 

reallocate it productive activities for higher productivity and even sales too. 

Education: This is one of the most important determinants of household income 

because it works as an umbrella, determining the ultimate situation of all other assets. 

The presence of an educated household head is associated with better livelihood 

outcomes because this asset enables participation to activities that attract higher pays 

(mostly non-farm whose earning is constant per month and is not dependent on 

factors like rainfall and climate). Educated household heads will have exposure as 

well as an ability of using high quality inputs that produce higher outputs some of 

which is retained for subsistence and another portion is  released to the market at 

higher prices hence more incomes. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Study area 

Kilwa is among the six districts in Lindi region and occupies 13,656km2 of land. 

Along the Greenwich meridian it lies between the Longitudes 8015’ to 100 00’and 

Latitudes 38040’to 390 40’. The district is boarded by the Indian Ocean to the East 

and Selous Game Reserve to the west. Its population is 190,744 people with 91,661 

male and 99,083 female distributed in 21 wards and 93 villages as per the 2012 

national census (NBS, 2012). The district is blessed with natural resources such as 

forests, fish and others like salt production. Its residents engage in forestry, 

agriculture, and harvesting of sea products to make a living.  Both cash and food 

crops are grown in the area with sesame and cashew nuts as the main cash crops and 

cassava, maize and sorghum as the food crops.  

Kilwa district was chosen as the study area because it is one of the districts where 

sustainable forest management approaches were advocated to save the valuable tree 

species (Mpingo and others) from being degraded. It was so far the only district in 

Tanzania where Forest certification was conducted under community based forests. 

Additionally, studies conducted in Tanzania on forest certification issues based on 

conservation outcomes leaving the household livelihood side less researched. This 

study was then be carried out to fill the identified gap. Key villages researched i.e.  

Nanjirinji A, and Mandawa were chosen based on their forests being certified at 

different time periods. The third village i.e. Nanjirinji B had a village forest that was 

not certified thus forming the comparison group. The map showing geographical 

coverage of the study area is provided hereunder. 
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                Figure 3.1 A map of Kilwa district showing the surveyed villages 

 

3.2 Research design 

A research Design was defined by Parahoo (1997) as the overall plan that sets out the 

means and time of data collection and analysis and through it, the answers to key 

research question are provided. 

This study employed a cross sectional design by conducting a survey to find out the 

actual livelihood outcomes emanating from forest certification at a single point in 

time. One of the notable reasons in support for this design was cost effectiveness as it 

involved single contact with respondents as well as giving room for making 

comparison among different variables at lesser or no additional cost (Creswell, 

2014). It was also through surveys where smaller samples (240 households) could be 

studied to give the attributes for larger populations and enabling the use of data 

emanating from multiple subjects compared to other designs because it is unbound 
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geographically (Fowler, 2009). Nevertheless, this design was limited by its inability 

to determine changes and so results could differ when similar issues would be 

observed at a different time frame (Gray, 2009).  

3.3 Data collection 

In order to address the investigated problem, primary data was collected because of 

its reliability, consistency and reality (Creswell, 2014) of livelihood outcomes in 

Kilwa. Structured Questionnaires were administered to the sampled households and 

in them respective household heads were asked to provide the required information. 

The reasons behind the selection of this tool was the ability of it being applied in 

studies employing the cross sectional survey design (Creswell, 2014) and its ability 

of gathering information that is of a uniform structure. It was administered to 240 

randomly selected households from 3 villages (Nanjirinji A, Mandawa and Nanjirinji 

B). They were asked to provide their demographic information(age, education, 

gender, ethnic group); household characteristics and assets (incomes, livelihood 

strategies, household size, land holding);food security access scores, household food 

insecurity access scores, awareness to forest certification, opportunities and 

challenges associated with FC. 

3.4 Target population and sample selection. 

3.4.1 Target population 

Based on Gay, Mills, & Airasian, (2012) a target population was defined as a finite 

group unto which the results of the study would be generalized. This study targeted 

households in the certified area represented by household representatives of 18 years 

and above. These were all household heads from the study area unto which 

structured questionnaires were administered to acquire socio economic information, 

livelihood activities, scores on dietary diversity and food insecurity access at each 

household and the opportunities and challenges associated with forest certification. 

3.4.2 Sampling frame 

Being recognized by Gay, Mills, & Airasian, (2012) as the group from which the 

sample is derived, the study targeted a sampling frame of 4902 households.  This 

group comprised of households found in Kilwa district within 11 villages whose 
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forests were owned by the community. Out of these, 10 villages had certified their 

forests in varying periods from 2009 to 2017 leaving 1 village uncertified. This 

figure was extracted from current village management plans that are usually prepared 

after every 5 years interval. 

3.4.3 Sample size and composition 

The study involved a total of 240 households where structured questionnaires were 

administered. The sample was estimated by ensuring at least 18 observations were 

available in each of the 13 variables estimated in the regression model.This approach 

conformed to Green, (1991) who provided a formula for sample size calculation to  

studies involving multiple regression as N ≥ 50 + 8p Where; N= sample size and P is 

the number of independent variables.  The number of households interviewed from 

each sampled village is indicated in the table below. 

Table 3.1 Sample composition 

Village  Status of Forest Certification Sample size 

Nanjirinji A Certified more than 5yrs ago (2012) 116 

Mandawa Certified less than 5 years ago (2014) 46 

Nanjirinji B Not certified  78 

 Total number of Households 240 

Source; researcher’s own constructs 

3.4.4 Sampling techniques 

Both purposive and random sampling techniques were employed in this study. The 

selection of villages where sample households were drawn was done  purposively 

because 1) Mandawa and Nanjirinji A were among few villages in Kilwa whose 

forests were certified and their certificates have lasted for more and less than 5 years 

respectively. ii) Nanjirinji B is the only village in Kilwa whose community based 

forest was not certified by then and was used for comparison. Random sampling was 

performed in each of the three identified villages to obtain 240 households whose 

household heads responded to the structured questionnaire. This technique was 

applied as it ensured proper representation of the population with a sufficient mix of 

respondents whose household characteristics, asset ownership and vulnerable 

situation varied. 
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3.5 Data analysis 

Quantitative data analysis was carried out in this study involving the presentation of 

descriptive and inferential statistics. All these were furnished after proper data 

processing (cleaning, editing and coding) using Microsoft excel, STATA and SPSS 

(Statistical Package for Social Science) version 20. Livelihood activities were 

analyzed descriptively through tables and percentages only. A mix of figures and 

tables presented the livelihood assets and demographic characteristics as a way of 

providing the immediate picture of the data collected. The effects of forest 

certification on two livelihood outcome proxies (income and food security) were 

analyzed through a three equation seemingly unrelated regression. 

Table 3.2 Variable description, expected outcomes and signs 

S/N Dependent 

variables 

Description Measurement Outcome 

expected 

1. Household 

Income 

Monthly expenditure on 

food and non-food items 

incurred in a household 

Tanzanian shillings Positive 

2. Food security Access to food in the 

household at all times of 

sufficient quantity and 

quality. 

Household Dietary 

Diversity scores (HDDS) 

acquired from a 24 hours 

recall to food intake 

estimated with  

1 to 12 food groups each 

weighing 1 score 

Positive 

 

 

 

 

Household Food Insecurity 

Access scores (HFIAS) 

measured from a 30 days 

recall to food insecurity 

situations ranging between 0 

and 27 estimated as the 

 Sum of product of 9 food 

insecurity prevalence 

conditions & occurrence 

frequencies attained in a 

sore scale ranging between 

0-27. 

 

 

Negative 

S/N Independent 

variables 

Description Measurement Expected Sign 
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3 Presence in a 

Forest 

Certified area 

Dummy variable defining 

household’s presence in a 

village whose forest was 

certified more than five 

years ago against those 

households in uncertified 

1 if certified long ago (more 

than five(5) years ago) 

0 otherwise. 

 

 

+ And greater 

than outcomes 

in households 

whose forests 

were certified 

less than 5 

years ago. 

4 Presence in a 

Forest 

Certified area 

Dummy variable defining 

household’s presence in a 

village whose forest was 

certified less than 5 years 

ago 

 

1 if certified recently(less 

than five (5) years ago) 

0 otherwise 

+ And less than 

outcomes 

attained among 

households 

whose forests 

were certified 

more than 5 

years ago. 

5. Age Number  of Years lived by 

the household head 

Years          +/-  

6. Household size Total number of household 

members 

        Number +/- 

7. Gender Dummy variable defining 

the gender of the household 

head 

1 if the head is male 

 0 if female 

+/- 

8. Household 

land size 

Total number of Acres of 

land owned by the 

household 

Acres + 

9. Participation in 

savings and 

financial 

groups 

Dummy variable defining 

the membership of any 

household  member with 

respect to financial and 

saving groupings 

1 if membership exists 

 0 otherwise 

+ 

10. Access to 

credit 

Dummy variable defining 

whether the respondent has 

had credit within 1 year 

1 if credit accessed, 0 if not + 

11. Access to Road Time taken by the 

respondent to walk to the 

nearest main road passable 

by car. 

Minutes + 

12. Household 

labour 

Number of household 

members above 15 years, 

able to work and contribute 

to the livelihood outcomes. 

Number + 
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13. Primary 

education 

Dummy variable defining 

primary education as the 

highest level of education 

attained by a household 

head 

1 if the head has primary 

education. 

 0 if not educated 

+ and less than 

that with 

secondary 

education 

14 Secondary 

education 

Dummy variable defining 

secondary education as the 

highest level of education 

attained by a household 

head 

1 if the head has secondary 

education 

 0 if  not educated 

+ and greater 

than that with 

secondary 

education 

15. Disability Dummy variable defining 

whether the household has 

at least one member with a 

body impairment  (seeing, 

hearing, walking, talking 

and albinism) 

1 if present 

 O otherwise. 

- 

Source: Researcher’s own construct as extracted from the reviewed literature. 

3.7 Models for analysis 

The study used a three equations Seemingly Unrelated Regression (SUR) model to 

estimate the effects of forest certification on livelihood outcomes. Specifically, 

(Zellner, 1962) defined the SUR as the type of regression model involving more than 

one dependent variable being estimated against a given set of independent variables. 

Additionally, Arnold Zelner, the founder of this model specified that, the application 

of this model follows  1) making an assumption of the correlation between error 

terms of each equation. This enables the attainment of efficient estimators under a 

system of generalized least squares compared to ordinary least squares when 

equations are regressed independently 2) The use of an identical or a different set of 

regressors in each equation .  

Following the identified criteria for using the SUR model, this study then used three 

dependent variables of Household income, Household Dietary Diversty Score 

(HDDS) and Household Food Insecurity Access Score (HFIAS) as proxies for 

Livelihood Outcomes . Specifically an identical set of regressors were used in model 

estimations when addressing two main objectives of examining the effects of forest 

certification on household income and food security respectively. 
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3.7.1 General model 

The study considered a model of seemingly unrelated regression equations (SURE): 

O𝑖𝑗 = β0 + βXij + 𝜺ij                                                                                              (3.1) 

Whereby O=livelihood outcomes, 𝑖 = each of the 240 households and 𝑗 = respective 

household income and food security equations (j=1, 2 &3). X represents the set of 

independent variables which are Age, Household size, Gender Household land size, 

Presence in a forest Certified area, Participation in savings and financial groupings, 

Access to Credit, Access to Road, Education, Earning members and Disability. 

3.7.2 Specific model 

O1= β0+β1X1+β2X2+β3X3+β4X4+β5X5+β6X6+β7X7+β8X8+β9X9+β10X10+β11X11+β12X12    

+β13X13                                                                                                                                                                             (3.2)                                                                                                                                                                                                                                                                                                                                                                       

O2=β0+β1X1+β2X2+β3X3+β4X4+β5X5+β6X6+β7X7+β8X8+β9X9+β10X10+β11X11+β12+X12

+β13X13                                                                                                                                                                           (3.3)                                                                                                                                                                                                                                                                                                                                                      

O3=β0+β 1X1+β2 X2+β 3X3+β4 X4+β5 X5+β6 X6+β7 X7+β8 X8+β9X9+β10 X10+β11 X11+β12 

X12+β13X13                                                                                                                                                                   (3.4)     

Whereby, 

O1= Household Income; O2 = Household Dietary Diversity Score and O3= Household 

Food Insecurity Access Score. 

 X1=Dummy Variable defining a household’s Presence in a forest certified area 

whereby (1=presence in a more than 5years forest certified area 0= otherwise) 

X2= Dummy Variable for Presence in a forest certified area whereby (1=presence in 

a less than 5years forest certified area 0= otherwise) 

X3=Household labour 

X4=Access to credit (1=if any household member had borrowed money from any 

source in the last 12 months, 0= otherwise) 

X5=Access to road (walking distance in minutes from the household premises to the 

nearest main road. 
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X6 =Dummy variable for education where 1=primary level and 0=no education 

X7 =Dummy variable for education where 1=secondary level and 0=no education 

X8 =Age 

X9 =Land size 

X10 = Participation in financial groupings (1=Presence of at least 1 household 

member participating in financial or saving groups, 0=0therwise) 

X11==Gender (1=male, 0=female) 

X12==Household size 

X13== Disability (1=presence of at least 1 household member with disability, 0= 

Otherwise) 

3.8 Data reliability and validity 

3.8.1 Data reliability 

Based on the prepositions adopted from Creswell (2014) for ensuring quality 

information, pre-testing of the questionnaires was carried out involving parties who 

were excluded from taking part in the study with an aim of checking for correctness, 

ambiguity, duration spent and making all necessary adjustments to issues raised. To 

maintain consistency, the study employed the ideas of Borg & Gall, (2006); 

Creswell, (2014) of self-administering newly structured questionnaires in Kiswahili 

to avoid data collection bias. These measures helped to ensure that the topic under 

investigation was well presented and understood thus enhancing a uniform collection 

of information from all eligible respondents with accuracy. To prove for data 

reliability some post estimation tests including the Shapiro Wilkes normality test 

were performed. 

3.8.2 Data validity 

3.8.2.1 Internal validity 

This was enhanced through random sampling that reduced biasness in obtaining the 

right mix of respondents who would participate in the study as true representatives. 

In the works of Creswell (2014); Cook & Campbell (1979) this approach was 
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advocated as a means of overcoming the threat of selecting only respondents with 

certain characteristics that prompted certain outcomes. Lastly, the study was 

conducted at a single point in time involving single contact with the respondents thus 

enabling the control of behaviour and perceptive changes as well as drop out of the 

respondents from the study. Brought forward by Tuckman, (1999) this approach 

helped in overcoming mortality and maturity threats that exposed participants to 

behavioural changes and hindrances to study participation. 

3.8.2.2 External validity  

The study was conducted in Kilwa district and not any other place else, where forest 

certification was being conducted by consulting households that had actually 

experienced the implementation of the forest regime. This approach enabled 

gathering of well contented data, thus forming the basis for comparison to studies of 

a similar setting that are to be conducted in future Creswell, (2014). 
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CHAPTER FOUR 

PRESENTATION OF FINDINGS 

4.1 Characteristics of the study area 

Based on the data collected from three villages in Kilwa district, the following 

description was carried out with the aim of knowing the characteristics of the study 

area. 

4.1.1 Characteristics of the surveyed villages 

Data was collected from three purposely selected villages in Kilwa district, with 

varying certification status. Primary data was gathered from randomly selected 

households in each respective village involving household heads who in another way 

are key decision makers. Distribution of households in each village selected is shown 

in table 4.1. 

Table 4.1 Characteristics of the surveyed villages 

VILLAGE Total Number of 

households 

Surveyed 

Households 

Proportion Interviewed 

 

Nanjirinji A 892 116 13% 

Mandawa 360 46 12.7% 

Nanjirinji B 583 78 13% 

Total 1835 240  

Source: Village Register (2018) 

From table 4.1, 13% of total households from Nanjirinji A village which was 

equivalent to 116 households were surveyed. This village in fact had the largest 

number of surveyed households compared to Mandawa and Nanjirinji B. 

Additionally, 12.7% of total households from Mandawa village which were 

equivalent to 46 households were included in the study. This village produced the 

least number of households visited. Nanjirinji B had 13% of its households surveyed, 

an equivalent number of 78 households. There were disparities in the number of 

surveyed households between villages because of differences in household 

distribution that enabled the extraction of a representative sample.   
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4.1.2 Forest cover and certification status  

It was important to know the size of the forest cover that the surveyed villages 

decided to manage collectively and certify. Their respective certification status was 

also documented as it formed the basis for comparison among surveyed villages as 

presented in table 4.2. 

Table 4.2 Surveyed village forest cover and certification status 

Village name  Forest Area Certification status 

Nanjirinji A 

 

61,274 hectares 
Certified more than five years ago 

Mandawa 

 

1,994 hectares 
  Certified less than 5 years ago 

Nanjirinji B 6,839 hectares       Not certified. 

   

Source: Forest Management Plans (2016-2021) 

The results presented in table 4.2 shows that 61,274 hectares, 1,994 hectares and 

6,839 hectares of forest area were collectively managed by Nanjirinji A, Mandawa 

and Nanjirinji B respectively. A total of 63,268 hectares from Nanjirinji A and 

Mandawa were certified though in varying periods of more and less than 5 years 

respectively. Nanjirinji B’s forest was not certified at all.  

4.1.3 Awareness of forest certification practice 

Respondents from the surveyed villages were asked if they were aware on the forest 

management regime (FC) being practiced in their villages. It was a universal 

question even to respondents whose forests were not yet certified and the results 

were as shown in table 4.3. 
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Table 4.3 Awareness on forest certification practice among households from 

surveyed villages 

VILLAGE Awareness on Forest Certification 

Practice 

Total 

yes no 

 

Nanjirinji A (certified more 

than 5 years ago) 

108 

 

8 

 

116 

 

Mandawa ( Certified less 

than 5 years ago) 

33 

 

13 

 

46 

 

Nanjirinji B (Not certified) 
43 

 

35 

 

78 

 

Total 

 

                   Proportion 

184 

 

76.7% 

56 

 

23.3% 

240 

 

100% 

Source; Survey data (2018) 

The findings from  table 4.3 showed 76.7% of respondents from all surveyed 

households were aware of forest certification practice that was taking place in their 

own and neighbouring villages as well.  The proportion of respondents left over of 

23.3% was not aware of Fc practice. Most respondents from Nanjirinji A, whose 

village forest was certified earlier compared to other sampled villages had the 

smallest number of respondents who were not aware, probably because of tangible 

benefits acquired from certified timber sales witnessed by all members and regular 

village feedback meetings that are usually carried out from time to time. More than 

half of the respondents from Nanjirinji B whose forests were not certified had 

awareness on FC practice because they could easily witness social services 

improvement and other monetary benefits enjoyed by their neighbours from 

Nanjirinji A. 

4.2 General characteristics of respondents from surveyed households 

4.2.1 Gender 

It was important to know the gender of the household heads to see whether there 

were differences in livelihood outcomes between male and female headed 

households. The findings are presented in figure 4.1. 
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Figure 4.1 Gender of the respondents from surveyed households 

 

The findings from figure 4.1 showed that 28% of the respondents were female and 

72% were male. This shows that in the study area most households are headed by 

men who are in fact the breadwinners and so would work tirelessly and lead their 

households to ensure that the desired livelihood outcomes are attained. 

4.2.2 Disability 

It was also important to gather information regarding the presence of any disabled 

member from each household surveyed because of the implication and negative 

effects of this variable to livelihood outcomes. The findings showed that only 30 

households had at least one member with disability and the distribution per each type 

is shown in figure 4.2.  
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Figure 4.2 Disability information of the surveyed households 

 

From figure 4.2, the type of disability that made most households vulnerable was 

walking disability which comprised of 36.67% of all households with at least one 

disabled member. Out of all categories, the ones reported by respondents to affect 

livelihood outcomes negatively included self-care, seeing and walking difficulties 

which comprised of 16.67%, 6.67% and 36.67% of all disabled respondents. This 

was so because victims of disability from any of the three categories were more of a 

burden as they could neither participate in production activities of the households, 

mostly in farm work. Most of the disability cases found out were inborn though a 

few emanated from accidents and prolonged sicknesses.  

4.2.3 Descriptive information of the surveyed households 

It was important to know the age, income, size, and labour of the surveyed 

households as they portrayed the nature of households from the study area. These 

characteristics had an implication on livelihood outcomes and the results are shown 

in table 4.4. 
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Table 4.4 Descriptive information of the surveyed households 

Variable N Mean Variance Standard 

deviation 

Range Minimum Maximum 

Age 240 41.84 78.874 8.881 48 20 68 

Household size 240 5.20 3.648 1.909 8 1 9 

Household Income  240 100302.08 257.552 66333.075 324000 26000 350000 

Household labour 240 2.35 0.781 0.8837 4 0 4 

Source: survey data (2018) 

From table 4.4,  

        The mean age of all surveyed household heads was 42 years. This implied that 

most household heads were at the working age and thus holding other factors 

constant, they could as well participate in their daily livelihood activities to attain the 

desired livelihood outcomes. The youngest was at the age of 20 years and the oldest 

was found to have lived 68 years. All respondents provided their age that is why 

there was no any missing value with respect to this variable. 

         The surveyed households consisted of 5 members on average, which is equal to 

the national rate of rural household size attained in the Budget survey 2011/2012 

(NBS( National Bureau of Statistics, 2014). Households able to maintain the standard 

and below would not have worsened livelihood outcomes because expenditures 

would not be inflated and as well there would be fewer mouths to feed compared to 

those households with more members. Largest households as per this study’s sample 

had 10 members leaving the smallest ones with only 1 member living alone.  

        The household income (monthly expenditure on food and non-food items) on 

average amounted to 100,000 Tanzanian shillings. These expenditures provide a 

picture of low incomes earned by households in the village which are very seasonal 

and mainly originating from agriculture. Households with the lowest expenses spent 

only 26,000 while those with the highest expenses spent up to 350,000 Tanzanian 

shillings.  

         The surveyed households had on average 2 members above 15 years able to 

work and contribute to the household livelihood outcomes. These members were 

mostly couples who could work together in their farms during farming seasons and 
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as well invest in other activities to earn a living. This is typical to what families in 

the households undergo. At most times the wife and husband are the main source of 

labour in livelihood activities. One household, equivalent to 0.4% of the respondents 

had no household labour because it had only one member living alone, very old and 

disabled. Just depended on married daughters living in their own households and 

neighbours for daily support. 

4.2.4 Descriptive information on household dietary diversity scores 

Respondents dietary diversity scores were gathered by inquiring and listing all meals 

taken by household members in the past 24 hours which were then grouped in each 

of the food groups as outlined by the questionnaire .The results were as presented in 

tables 4.5 and 4.6. 

   Table 4.5 Dietary diversity score range of surveyed households 

HDD score range Frequency Percent 

2-4 50 20.9 

5-7 167 69.6 

8-9 23 9.58 

Total 240 100 

   Source: Survey data (2018) 

From table 4.5, the findings showed that, 20.9% of all surveyed households had 

taken meals containing 2-4 food groups. About 69.6% of all respondents had their 

meals comprising of 5 to 7 food groups. The rest, i.e. 9.6% of all respondents had 

their meals comprising of 8 to 9 food groups. Therefore, based on the twenty four 

hours meal recall, most households were found to consume meals with 5 to 8 food 

groups.  

Table 4.6 Household dietary diversity score terciles 

HDD score range Frequency Percent 

Low (Food Groups 1-4) 50 20.9 

Medium(Food Groups 5-8) 182 75.8 

High(Food Groups 9-12)                       8 3.3 

Total 240 100 

Source: Survey data (2018) 

Being divided into three equal terciles and each comprising of a four food group 

range, the findings in table 4.6 showed that more than three quarters (75.8%) of all 

respondents had their meals comprising of 5 to 8 food groups. About 20.9%fell in the 
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low tercile, by consuming meals with 1 to 4 food groups. A very small proportion of 

the surveyed households had their meals comprising of 9-12 food groups. 

4.2.5 Descriptive information on household response to food insecurity access 

score questions 

The perceived food insecurity access situations were acquired through nine key 

questions and the results showing respective households that confirmed to have 

experienced them are as presented in table 4.7. 

Table 4.7 Percentage responses on household food insecurity access score 

questions  

Question Indicator % affirmative response 

1 Food adequacy uncertainty 62.5 

2 Inability of eating preferred foods 88 

3 Eating monotonous and less diverse diets 86.7 

4 Inability of eating even the less preferred foods 73.9 

5 Eating smaller meals than one felt was enough 57.8 

6 Eating lesser number of meals in a day 65.1 

7 Having no food of any kind in the household 19.3 

8 Going to bed hungry due to lack of enough food 16.3 

9 Spending whole day and night without eating any food 15.7 

Source: survey data (2018) 

Table 4.7 shows how respondents reacted to several situations related to food 

insecurity. Among all situations, Inability of eating preferred foods was experienced 

by 88% of all households, followed by eating monotonous and diverse diets which 

were experienced by 86.7% of all surveyed households. The findings also showed 

that, the most severe food insecurity situations represented by question 7, 8 and 9 

were experienced by fewer households compared to other situations. 

4.3 Descriptive information on access to livelihood assets 

Based on the sustainable livelihood framework, there were various types of 

livelihood assets of the respondents which were assessed and grouped in each of the 

five sets namely natural assets, social assets, financial assets, physical assets and 

human assets. Each asset had a role to play on each household in the process of 

realizing their livelihood outcomes.  
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4.3.1 Access to natural assets 

The natural asset taken into account in this study was land. Respondents from 

Nanjirinji A, Mandawa and Nanjirinji B villages were asked to give land ownership 

information because it was on this asset where most livelihood activities are being 

carried out in order to attain the desired livelihood outcomes. The findings are 

presented in figure 4.3. 

Figure 4.3 Access to natural assets among surveyed households 

 

Results in figure 4.3 showed that most households in all three villages had 2 acres of 

land. The number of households owning 2-3 acres was smaller compared to 

households within the group owning 1-2 acres. Four acres and more were owned by 

the least number of households   Therefore, all respondents owned at least an acre of 

land onto which livelihood activities were carried out in order to achieve the targeted 

livelihood outcomes. Gender discrimination on land ownership was not experienced 

in this area because both male and female headed households had pieces of land 

which were never sold and thus passed on from one generation to the other.  

4.3.2 Access to human assets 

 It was important to get the information with regard to education levels of the 

respondents because this asset is very crucial in opening up opportunities for better 

livelihood outcomes when people’s minds are enlightened. The results are presented 

in figure 4.4. 
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          Figure 4.4 Access to human assets among surveyed households 

 
The findings presented in figure 4.4 showed that most respondents had primary 

education as the highest level attained. There were also fewer members from all 

villages that had access to secondary education. The findings also prove for the 

presence of about 30 household heads who had never been to school at all. Most of 

the illiterate respondents had attended religious education (Madrassa) because the 

inhabitants in each of the three villages were dominated by Muslims. Basically, most 

respondents had access to basic education only which was not enough to make them 

fully innovate for better livelihood outcomes. 

4.3.3 Access to social assets 

These were assessed by inquiring whether the respondents belonged to (i) any 

savings or financial groups and (ii) lived in a village with a certified forest. Having 

one or both the assets meant that the respondent was rich in social capital that would 

ultimately have an impact on the attained livelihood outcomes. Findings pertaining to 

forest certification are answered by the SUR regression in section (4.5).  Those 

related to group participation are provided in table 4.8. 
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 Table 4.8 Households participation in financial or saving groups  

Village Name Participation in savings or financial groups Total 

no yes 

 

Nanjirinji A 61 55 116 

Mandawa 30 16 46 

Nanjirinji B 54 24 78 

Total 145 95 240 

Source: Survey Data (2018) 

The results in table 4.8 showed that 40% of respondents from all villages had 

acquired membership in financial and saving groups and in them both men and 

women participated. This figure comprised of 30% respondents from certified 

villages (Nanjirinji A and Mandawa) and 10 % of all respondents from non-certified 

villages. Therefore, respondents from all villages (whether certified or not) were 

members of financial groups and they did this as a way of expanding their networks 

and trust building thus paving the ways towards achieving better livelihood 

outcomes. The groups were mainly in the form of village banks or Rotational saving 

associations. 

4.3.4 Access to financial assets 

It was important to find out the information regarding access to credit because of the 

role it plays in helping households overcome household shocks for better livelihood 

outcomes. The results were as presented in table 4.9. 

Table 4.9 Access to financial assets (credit) among surveyed households. 

 access to credit Total 

no yes 

 

Nanjirinji A (certified more than 5 

years ago) 
50 66 116 

Mandawa ( Certified less than 5 

years ago) 
20 26 46 

Nanjirinji B (Not certified) 

 
44 34 78 

Total 114 126 240 

         Source: Survey Data (2018) 
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The results from table 4.9 showed that 52.5% of all respondents had borrowed 

money from various sources in the past year. These comprised of 38.3 % and 14.2% 

of respondents from villages with certified and uncertified forests respectively. 

Households that did not have access to this asset comprised of 47.5% of all surveyed 

households, a figure that shows only 5% difference with those that acquired the asset. 

Generally, households from the surveyed area had access to financial asset that 

helped them in overcoming household shocks for better livelihood outcomes. 

4.3.4.1 Sources of credit among surveyed households 

It was important to know the sources of financial assets for the surveyed households 

and the results are presented in figure 4.5 below. 

                       Figure 4.5 Sources of credit among surveyed households  

 

As it can be seen from figure 4.5, respondents from all villages whether with 

certified or uncertified forests had access to financial assets. Disparities were seen in 

the sources of the credit whereby, those respondents from Nanjirinji A had one extra 

source of fund (village fund) created from certified forest products. Most respondents 

liked borrowing fund from this source because it had no interest charges and was just 

in favour of the village members and not anyone else. Saving groups also played 

their role in enhancing financial assets but most households could not participate 
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well because of seasonal income emanating from farms that was not available in 

most times. 

4.3.5 Access to physical asset 

Respondents were asked to provide information regarding access to this asset 

because of its notable role in enhancing household livelihood outcomes. The proxy 

used for physical asset was access to road and the results are presented in table 4.10. 

Table 4.10 Access to physical asset (road) among surveyed households 

Variable Obs Mean Std. Dev Minimum Maximum 

Access to road 240 13.10833 5.735534 3 25 

Source: Survey data (2018) 

The findings for this asset showed that on average, it took respondents 13 minutes to 

walk from their households to the nearest main roads. Those who took the longest 

walking time spent 25 minutes while those with the shortest time just spent 3 

minutes. Respondents from all surveyed villages had access to roads that made 

frequent market transactions possible and transportation of farm and forest produce 

from surplus to shortage areas to improve livelihood outcomes. 

4.4 Identification of livelihood activities in the study area 

These are activities that household members carry out in the process of realising their 

livelihood outcomes. Respondents were asked to mention key activities carried out in 

the process of earning a living by defining the main activity and secondary/any other 

livelihood activity as presented in tables 4.11 and 4.12.  

4.4.1Main livelihood activities 

The descriptive statistics presented in table 4.11 provide actual proportions of 

respondents against main livelihood activity conducted. 
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Table 4.11 Main livelihood activities conducted by households in the study area 

                  VILLAGE Main Livelihood Activities Total 

agriculture fishing wage 

labour 

business forestry 

 

Nanjirinji A (certified 

more than 5 years ago) 
109 0 4 2 1 116 

Mandawa ( Certified 

less than 5 years ago) 
38 4 2 2 0 46 

Nanjirinji B (Not 

certified) 
75 0 2 1 0 78 

 

  Total 

 

                Proportion                                         

 

222 

 

92.5% 

4 

 

1.7% 

8 

 

3.3% 

5 

 

2.1% 

1 

 

0.4% 

240 

 

100% 

Source: survey data (2018) 

Survey results from table 4.11 showed that the main activities that household 

members depended on for a living included Agriculture, Fishing, Forestry, Business 

and Wage labour. 92.5% of all respondents were involved in agriculture as the key 

livelihood activity enabling them to attain desired livelihood outcomes. The 

proportion left over of 7.5% included respondents who engaged in other livelihood 

activities like wage labour which was carried out by 3.3% of all respondents, 

business which was carried out by 2.1% of all respondents, fishing which was being 

practiced by 1.7% of all respondents and lastly forestry which was carried out by 

only 0.4% of the respondents. Despite the fact of living in areas that are rich in 

forests, yet households did not put much weight to forestry as their main livelihood 

activity. 

4.4.2 Secondary livelihood activities 

These are the activities carried out to supplement the main activities carried out by 

households as a way of ensuring better livelihood outcomes. The results are 

presented in table 4.12. 
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Table 4.12 Secondary livelihood activities carried out by households in the study 

area. 

            VILLAGE secondary /Other livelihood activities Total 

agricultur

e 

business forestry wage 

labour 

fishing 

 

Nanjirinji A (certified 

more than 5 years ago) 

 

86 14 2 10 4 116 

Mandawa (Certified 

less than 5 years ago) 

 

34 3 0 4 5 46 

Nanjirinji B (Not 

certified) 

 

54 10 5 6 3 78 

Total 

 

                  Proportion 

 

 174 

 

72.5% 

 

27 

 

11.3% 

 

7 

 

2.9% 

 

20 

 

8.3% 

 

12 

 

5% 

 

240 

 

100% 

 

Source: survey data (2018) 

The findings above showed that 72.5% of surveyed households had agriculture as 

their secondary livelihood activity. This is a 20% lesser proportion compared to the 

group that had agriculture as their main activity in the first case. This made the 

number of surveyed households that supplemented agriculture with fishing, wage 

labour, business, and forestry to increase to 5%, 8.3%, 11.3% and 2.9% respectively. 

Even in this case, forestry was carried out by the least number of surveyed 

households despite living in areas that are rich in forests. 

In this study, agriculture comprised mainly of crop cultivation and very minor animal 

rising because a very negligible number of households could keep goats, raise 

chicken or other animals. Both cash and food crops were cultivated including cashew 

nuts, sesame, maize, cassava and sorghum. Wage labour included both skilled and 

unskilled workers who are paid wages return for the work performed. Main 

businesses carried out by respondents in the study area included local restaurants, 

guest houses, shops and sales of fried fish. Forestry involved sales of forest products 

harvested directly from forest (other forests and not the certified ones) like timber, 

honey and charcoal making. 
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4.5 Effects of forest certification on household livelihood outcomes 

A seemingly unrelated regression (SUR) was used in establishing the effect of forest 

certification on livelihood outcomes. This model was chosen because of (i) the 

presence of three dependent variables ( Household Income, Household Dietary 

Diversity Score and Household Food Insecurity Access Score) which were all 

livelihood outcome proxies regressed against a similar set of independent variables 

(ii)the assumption that correlation betweeen error terms of the two equations 

existed.Findings are shown in table 4.13. 

Table 4.13 Estimation results showing the effects of forest certification and 

other variables on household livelihood outcomes 

 (1) (2) (3) 

VARIABLES log_HHincome Household_DDScore Household_FIAScore 

    

Certifiedmore_5years 0.292*** -0.0888 0.637** 

 (0.0841) (0.295) (0.301) 

Certifiedless_5years 0.113* -0.645*** 0.146 

 (0.0660) (0.232) (0.236) 

Age 0.00212 0.0263** 0.00369 

 (0.00381) (0.0134) (0.0136) 

HHsize 0.00303 -0.139* -0.112 

 (0.0223) (0.0782) (0.0796) 

Household_labour 0.00300 0.235 0.146 

 (0.0474) (0.166) (0.169) 

Landsize -0.0292 -0.0534 0.0791 

 (0.0256) (0.0898) (0.0914) 

Accesstoroad 0.00403 -0.0100 -0.0322* 

 (0.00514) (0.0180) (0.0184) 

Disability -0.120 -0.303 -0.416 

 (0.0821) (0.289) (0.294) 

Gender -0.0389 -0.222 0.145 

 (0.0718) (0.252) (0.257) 

group_participation -0.0525 0.129 0.00509 

 (0.0642) (0.226) (0.230) 

credit_access 0.0615 -0.467** -0.138 

 (0.0619) (0.217) (0.221) 

primary education 0.00605 0.508* 0.256 

 (0.0862) (0.303) (0.308) 

secondary education 0.00866 0.613** 0.0647 

 (0.0802) (0.282) (0.287) 

Constant 10.45*** 4.993*** 15.57*** 

 (0.195) (0.687) (0.699) 

    

Observations 240 240 240 

R-squared 0.071 0.090 

 

 

0.061 

 

 

 Standard errors in parentheses                       (*** p<0.01, ** p<0.05, * p<0.1) 
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4.5.1 General overview of the model  

The estimation results from table 4.13 produced a total of 8 variables with significant 

effects on the livelihood outcome proxies (Household income, HDDS and HFIAS) 

which were Presence in a more than 5years forest certified area 

(Certfiedmore_5years), Presence in a less than 5years forest certified area 

(Certfiedless_5years), age, household size, credit access, primary education, 

secondary education and access to road.  

Specifically: 

Presence in a more than 5years forest certified area (Certfiedmore_5years), Presence 

in a less than 5years forest certified area (Certfiedless_5years) were found to have 

significant effects on household income 

 Presence in a less than 5years forest certified area (Certfiedless_5years), age, 

household size, credit access, primary education and secondary education were found 

to have significant effects on household dietary diversity score. 

 Presence in a more than 5years forest certified area and access to road were found to 

have significant effects on household food insecurity access score. 

Variables which had insignificant effect on livelihood outcomes proxies were 

household labour, gender, land size, disability, and group participation. This is 

because these variable’s results portrayed higher P values than the significance 

levels. 

 The R-squared estimation results showed that the independent variables explained 

the dependent variables (household income, household dietary diversity scores and 

household food insecurity access scores by 7.1%, 9% and 6.1% respectively. 

4.5.2 Effects of forest certification on livelihood outcomes 

“Presence in a more than 5 years forest certified area” (Certifiedmore_5years) was 

significant at 1% in influencing household income level with a coefficient value of 

0.292. These results gave an implication that keeping all other factors constant, 

households living in villages whose forests were certified more than five years ago 

had 29.2% more income compared to households living in villages with uncertified 

forests. These results coincided with what was expected from the very beginning and 
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based on them it is true to say that there was an improvement in livelihood outcomes 

experienced in terms of improved household incomes. 

Additionally, ‘Presence in a less than 5 years forest certified area’ 

(Certifiedless_5years) was significant at 10% level in influencing household income 

level with a coefficient value of 0.116. These results meant that households living in 

villages whose forests were certified less than 5 years ago had 11.6% more income 

compared to households living in villages with uncertified forests, ceteris paribus.  

Moreover, ‘Presence in a less than 5 years certified forest area’ 

(Certifiedless_5years) was significant at 1% level in influencing Household Dietary 

Diversity score with a negative coefficient value 0.645 signifying inverse 

relationship between forest certification and household food security. This variable’s 

results interpretation meant that households living in villages whose forests were 

certified less than five years ago had 64.5% less dietary diversity scores compared to 

those households living in villages whose forests were not certified. In other words, 

livelihood outcomes in terms of dietary diversity were reduced following forest 

certification practice. 

Notwithstanding the variables explained above, variable ‘Presence in a more than 5 

years certified forest area’ (Certifiedmore_5years) was significant at 5% in 

influencing household food insecurity access score with a positive coefficient value 

0.637 signifying positive relationship between the two variables. This variable’s 

results interpretation meant that households living in villages whose forests were 

certified more than five years ago had 63.7%more food insecurity access scores 

compared to those households living in villages whose forests were not certified. In 

other words, forest certification reduced livelihood outcomes in terms of household 

food security by positively impacting food insecurity access scores.  

4.5.2 Effects of other variables on livelihood outcomes 

 Age of the household head was also significant at 5% level in influencing household 

dietary diversity scores with a positive coefficient of 0.0263. This implied that an 

increase in the age of the household head by one year improved household dietary 

diversity scores by 27.9%, ceteris paribus. In other words, households with older 
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household heads had their livelihood outcomes improved in terms of dietary diversity 

scores.  

Household size was significant at 10% level in influencing household dietary 

diversity scores with a negative coefficient value of -0.139 .An increase in one more 

member in the household reduced dietary diversity scores by 13%, ceteris paribus. 

These results are in line with what was actually expected simply because more 

household members implied many mouths to feed hence more food requirements. 

Therefore, households with larger household sizes had their livelihood outcomes 

reduced in terms of dietary diversity scores. 

‘Credit access’ was also significant at 5% level in influencing household dietary 

diversity scores but with a negative coefficient. This implied that, households that 

had access to credit within a year had 45.4% less dietary diversity scores compared 

to those households that had no access. These results are contrary to what was 

expected as more credit favoured food security especially during household shocks. 

These results in other words mean that, households that accessed credit in the past 12 

months had their livelihood outcomes reduced in terms of dietary diversity scores. 

Two dummy variables representing education level of the respondents’ i.e. ‘Primary 

education’ and ‘Secondary education’ were both significant at 10% and 5% levels in 

influencing household dietary diversity scores but with positive coefficients of 0.508  

and 0.613 respectively . This implied that, household heads with secondary education 

had 61.3% more dietary diversity scores compared to the non-educated heads. 

Speaking of the other category, household heads with primary education had 50.8 % 

more dietary diversity scores compared to the uneducated heads. It is therefore 

concluded that improvements in formal schooling improved household livelihood 

outcomes in terms of dietary diversity. 

Lastly, Access to road (accesstoroad) was significant at 10% level in influencing 

household food insecurity access scores with a positive coefficient value of 0.637 

signifying inverse relationship between the two variables. These results meant that 

households which took fewer minutes to walk from their households to the nearest 

main road had 3.22% less food insecurity access scores compared to those who spent 

more time walking to the nearest main road. In other words, households living near 
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the main road had their livelihood outcomes improved in terms of reduced food 

insecurity access scores. 

4.6 Post estimation results 

This step involved carrying out several tests to prove for data reliability and the 

findings are presented in table 4.14.  

4.6.1 Shapiro Wilkes normality test 

This test was performed in order to check for normality in the data used in estimating 

the presented results. It was very crucial to perform this test because normal data 

enhance reliability and accuracy of the conclusions about the real world. A 

confirmation on whether normality existed depended upon the null hypothesis stated 

‘population is normally distributed’. The Shapiro P values were used as indicators in 

accepting or rejecting the null hypothesis when compared to the alpha level (0.05) 

chosen. P values less than 0.05 level indicated a rejection in the null hypothesis while 

greater values indicated an acceptance of the null hypothesis 

Table 4.14 Shapiro Wilkes normality test results 

Shapiro-Wilk test for normal data 

Variable Obs W V z Prob>z 

log_HHincome 240 0.97164 4.963 3.72 0.0001 

Household_DDScore 240 0.99497 0.88 -0.296 0.6162 

Certifiedmore_5years 240 0.97238 4.833 3.658 0.00013 

Certifiedless_5years 240 0.99945 0.096 -5.446 1 

age 240 0.9799 3.517 2.92 0.00175 

HHsize 240 0.99073 1.622 1.123 0.13073 

Household_labour 240 0.99047 1.667 1.187 0.1176 

landsize 240 0.85512 25.35 7.506 0 

accesstoroad 240 0.9805 3.411 2.849 0.00219 

disability 240 0.96541 6.051 4.18 0.00001 

gender 240 0.99135 1.513 0.961 0.16825 

group_participation 240 0.99136 1.511 0.959 0.16881 

credit_access 240 0.99971 0.052 -6.886 1 

Primary education 240 0.99965 0.062 -6.458 1 

Secondary education 240 0.99098 1.578 1.06 0.14466 

 

Based on the results shown in table 4.14, the null hypothesis was accepted implying 

that the data was normally distributed. This was so because all Shapiro P values 

(shown as W) were greater than 0.05. 
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4.6.2 Correlation matrix analysis 

This was used in testing for multicollinearity against variables included in the model. 

This study acknowledged the importance of VIF (Variance Inflating Factor) in 

detecting multicollinearity but could not be applied because seemingly unrelated 

regression combined multiple models in a single regression. 

      Testing for multicollinearity involved checking the magnitudes of each 

correlation coefficient of the independent variables in the correlation matrix. The 

closer the coefficient was to +1 or -1 signified higher correlation, hence an evidence 

for higher multicollinearity and vice versa. Positive correlation would be signified by 

a positive value, while a negative correlation would be signified by a negative value. 

Variables would rather be perfectly correlated if the coefficient gained a value of 1. 

Additively, a value of 0.0 would signify zero correlation meaning that the variables 

in question are not related at all. 

Table 4.15 Correlation matrix results 

accesstoroad    -0.0609  -0.0012   1.0000

    landsize     0.2360   1.0000

Household_~r     1.0000

                                         

               Househ~r landsize access~d

accesstoroad     0.0074  -0.0241   0.0769   0.1029  -0.1084  -0.0896  -0.0222  -0.0670   0.0930  -0.0688

    landsize    -0.0981   0.1267   0.2365   0.0108   0.1983  -0.0571  -0.0788  -0.0241   0.0761   0.1845

Household_~r    -0.0756   0.0773   0.3369  -0.0492   0.1885   0.0588   0.1645  -0.0254  -0.0547   0.7659

      HHsize    -0.0265   0.0836   0.3450  -0.0127   0.1629   0.0519   0.0925   0.0244  -0.0875   1.0000

primary_ed~n     0.0416   0.0223  -0.1734   0.1856  -0.0069  -0.0860   0.0611  -0.6135   1.0000

secondary_~n    -0.0423  -0.0334  -0.1261  -0.2683   0.1951   0.0358  -0.0333   1.0000

credit_acc~s    -0.0928   0.0006  -0.0215   0.0596  -0.1847   0.2037   1.0000

group_part~n    -0.0584   0.0586  -0.0289  -0.0881  -0.0955   1.0000

      gender    -0.0745   0.0629  -0.0123  -0.2202   1.0000

  disability     0.0095  -0.0075   0.0514   1.0000

         age    -0.1416   0.1589   1.0000

Certifiedl~s    -0.4710   1.0000

Certifiedm~s     1.0000

                                                                                                        

               C~more~s C~less~s      age disabi~y   gender group_~n credit~s second~n primar~n   HHsize

(obs=240)

 

Source: estimation results (2018) 

Based on the results presented in table 4.15, all values were far from +1 or -1. 

According to (Gujarati, 2004) severe multicollinearity that needed attention was any 

value above 0.9. Because the correlation coefficient was less than 0.9, this means 

there was no multicollinearity; hence everything was left as it was. 
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4.7 Opportunities and challenges Associated with forest certification 

The surveyed households were asked to identify opportunities and challenges that 

resulted from certifying the village forests.  

4.7.1 Opportunities associated with forest certification: 

These are issues made possible or improved after certifying the village forests and 

results were as shown in figure 4.6. 

         Figure 4.6 Opportunities associated with forest certification 

               Source: Survey data (2018) 

The findings presented in table 4.6 shows five key opportunities associated with 

certifying the village forests as identified by respondents from all villages surveyed. 

These included: employment and income, market opportunities, access to social 

services, community involvement in forest management and sustainable supply of 

forest resources.  

Specifically:  

Nanjirinji A whose village forest was certified more than five years ago had the 

highest number of households in all opportunities compared to respondents from the 

other two villages. Most respondents acknowledged improvements in employment 

opportunities and access to social services followed by community involvement and 
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sustainable supply of forest resources. Improved markets were experienced by the 

least number of households.  

Mandawa village’s respondents acknowledged improved employment opportunities 

at the first case followed by improved health services. Sustainable supply of forest 

resources and market opportunities were acknowledged by the least number of 

respondents.  

Nanjirinji B whose village forest was uncertified could respond to this question 

because of their (i) awareness to the regime (ii) ability of beginning the registration 

process of certifying their forest. They identified employment and improved health 

services as opportunities to be enjoyed amongst households after certifying their 

forest. They rather speculated improved supply of forest resources like timber 

because sustainable harvesting will be implemented.  

4.7.2 Challenges associated with forest certification. 

Despite all opportunities identified by respondents on this regime, it was also good to 

find out its challenging part for appropriate policy recommendations in the far end.  

Figure 4.7 below presents such findings. 

 

 

 

 

 



60 
 

              Figure 4.7 Challenges associated with forest certification  

 

                  Source: survey data (2018) 

The findings in figure 4.7 shows five challenges associated with certifying the village 

forests as identified by respondents from all villages surveyed. These included: 

uncertainty on future access to cooking fuel, households devoting more energy in 

cash than food crop production, low prices of non-timber forest products, illegal 

logging, and mushrooming of unplanned pregnancies. Specifically; 

Nanjirinji A had the highest frequencies in all challenges identified compared to 

other villages surveyed. The challenge identified by most households was uncertainty 

to future access to cooking fuel due to strict law enforcement in the certified forests. 

The next challenge spotted out by many respondents was low prices fetched by non-

timber products which were not recognized in the certification process because a 

priority was on timber products only. Mushrooming of unwanted pregnancies was a 

challenge specified only by households from this village emanating from all pregnant 

women being assured of birthing kits regardless of age, marital status, or child 

spacing information.  

Households from Mandawa were also worried about their future access to cooking 

fuel following strict law enforcement in the certified forests. Most households 
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reported low prices of non-timber forest products as the leading challenge because of 

high priority and recognition given to timber only. Illegal logging was also reported 

by few households as an activity whose rate increased due to improved forest cover 

after forest certification.  

Respondents from Nanjirinji B identified low prices of non-timber products and 

future uncertainty on access to cooking fuel as the leading challenges compared to 

the others. They would easily spot them because they had started processes for 

certifying their forests and so training on the do’s and don’ts in the certified areas 

had started. 
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CHAPTER FIVE 

DISCUSSION OF THE FINDINGS 

This chapter presents the discussion of all findings with regards to the contribution of 

forest certification on household livelihood outcomes in Kilwa district. Arguments 

on what was found out in chapter four will be presented in relation to the study area 

and other previously conducted studies extracted from the literature.  

5.1 Livelihood activities carried out by households in the study area  

Based on the findings of this study, most households depended on agriculture as the 

main and secondary livelihood activity involving the cultivation of cash and food 

crops like cashew nuts, sesame, maize, cassava and sorghum. Few households had 

small vegetable gardens around their households that enabled them in accessing 

vegetables which were prepared during meals. Among all surveyed households, 

agriculture contributed the highest portion of household income. These results were 

in fact, contrary to what was expected of them, i.e. finding out majority households 

engaging in forestry because of residing in areas that are rich in forests. Despite the 

non-identification of forestry as the main activity, yet most households in the study 

area gathered several products from open forests and nearby farms including 

firewood and charcoal for cooking and boiling water, mushroom, traditional tree 

roots (Ming’oko), wild vegetables, fruits, poles for building their houses, and as well 

used tree branches covered with leaves as a traditional medicine to scare away wild 

animals from destroying their crops. Similar results were found in several studies 

including Tadesse, Wodetsadik & Senbeta, (2017); Kalonga and Kulindwa, (2016) 

and Harada, (2014). 

5.2 Surveyed households awareness on forest certification 

The findings showed that more than three quarters of households from all surveyed 

villages were aware of the forest certification practice taking place in their village 

forests. This implied that, as owners and beneficiaries of the certified forests, they 

were informed of the forest management regime that operated in their area that 

focused at improving their livelihoods. Households surrounding natural resources are 

key stakeholders and beneficiaries of the same resources. Therefore, if they are left 
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behind and not involved in the management process of the resources, they will 

ultimately withdraw themselves from taking care of them. The immediate and long 

term effects of such decisions are continued degradation and even extinction of the 

resource after some time. Households from the certified forests in the study area 

participated in maintaining the forest certification qualities rotational wise by 

preparing 5 years forest management plans, working in village natural resource 

committees, conducting monthly forest patrols and as well supervising timber 

harvesting activities. Being aware of the ongoing forest management regime in 

Kilwa district gave an implication that some of the sustainable livelihood framework 

specifications on the roles of several government structures and processes for 

improved livelihoods have been met. The Tanzania Forest Services, local 

government and the Mpingo conservation Initiative (MCDI) highly cooperate in 

order to pave way for the success of the regime by enhancing Transparency at all 

levels and giving the local community the power of managing the forests.   

5.3 Effects of forest certification and other variables on household income 

Based on this objective, the estimation results produced only two  significant 

variables which are Presence in a more than 5 years forest certified 

area”(Certifiedmore_5years) and Presence in a less than 5 years forest certified 

area”(Certifiedless_5years). Generally, households residing in villages whose forests 

were certified had more incomes compared to households in villages with uncertified 

forests. The only difference was observed in the variable coefficients where by 

incomes for households residing in areas whose certification had lasted longer(more 

than five years) had positive and higher incomes than those households in villages 

whose forests were certified in recent years(less than five years ago). 

 Forest certification practice in the surveyed villages secured national and 

international markets of the certified timber which was then sustainably harvested 

thus creating an environment for sustainable markets and incomes as well among 

forest owners. It rather involved frequent forest patrols carried out by forest 

commanders, representatives from the village natural resource committee and normal 

villagers per trip who were given allowance payments in return hence more income 

channels. 
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In addition to the above information, Nanjirinji A whose forest certification regime 

had lasted for more than 5 years achieved sustainable timber supply, thus making it 

easier for a timber processing facility called Sound and Fair to establish itself and 

carry out certified timber processing activities. Through this facility more villagers 

were employed thus enabling them to earn more incomes. Certified timber sales 

enabled the creation of mini programs which were in support of villagers livelihoods 

including water wells, issuance of 50,000/= to pregnant women for purchasing 

birthing kit, issuance of 100,000/= to parents whose children passed primary school 

exams for purchasing school items. All these things in one way or the other 

contributed to household income by increasing what was available or reducing 

expenditure by providing a service that was previously unavailable. All these 

evidences were put here in support for more household incomes among households 

residing in forest certified areas. The result on these variables were consistent with 

what was expected earlier. Similar results of more household income in favour of 

forest certification were witnessed in Kalonga & Kulindwa, (2016); Maraseni et al, 

(2016); Cerutti et al,(2016); Harada(2014). More household incomes were witnessed 

in a study done by Rahut, Ali & Behera (2015) among households that had 

participated in the respective forest management approach for more than 10 years 

compared to those that had been in the group for lesser years. 

 

 

 

5.4 Effects of forest certification and other variables on household food security 

In this section, food security was measured by two proxy variables which are 

household dietary diversity scores (HDDS) and household food insecurity access 

scores (HFIAS). The estimation results produced 6 significant variables with the fore 

measure and two significant variables with the other measure respectively. The 

discussion for the results follows hereunder: 
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5.4.1 Effects of forest certification and other variables on household dietary 

diversity scores. 

The variable estimation results for the variable ‘Presence in a less than 5 years 

certified forest area’ (Certifiedless_5years) showed an inverse relationship between 

forest certification and household food security. The interpretation for this meant that 

households living in villages whose forests were certified less than five years ago 

were more likely to be food insecure by having less dietary diversity scores 

compared to households living in villages whose forests were not certified.  This 

variable’s results are different from what was initially expected and the reason 

behind were the restrictions and administrative procedures set on collection of non-

timber forest products like mushrooms, wild animals, vegetables, and honey from the 

certified forests. Any household member who wanted to hunt animals, wild birds or 

collect honey from the forests had to pay some fees, an action that discouraged the 

needy households from collecting such food items. On the other side, the collection 

of wild vegetables, wild potatoes, special tree roots, mushrooms and any other food 

item that is easily accessible for household consumption could not be collected on 

any day as per the household need, but rather on an agreed date by all villagers. Food 

storage mechanisms for such items were still local among households in the surveyed 

village therefore, no matter how much food items a household collected from the 

village forest, it would just be useless in a few days. This action therefore solved the 

problem temporarily and not permanently. These results were different from those 

obtained in a study done by Rahut, Ali & Behera (2015) who found out positive 

relationships between community based forest management and food security among 

households in the study area. A higher food security level ranging between 12% and 

20% was witnessed among households that had participated in the regime more than 

10 years compared to households which did not participate in the regime at all. This 

is because the participants were allowed to harvest fruits and vegetables from the 

forests. The results of this study did not align with the specifications of the 

sustainable livelihood framework that speculated for improved food security because 

of administrative procedures and restrictions put forth before harvesting products 

from the certified forests.  
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Household size was significant but with negative relationship on household dietary 

diversity scores. Households with more members were more likely to be food 

insecure because food consumed varied with the available population. With more 

members, people were forced to eat monotonous diets and ended up missing 

important nutrients like meat and fruits which were expensive at most times. These 

results were in line with what was expected earlier and they are similar to those 

obtained in several studies including Mango, et al, (2014)  Bashir & Schilizzi (2013); 

Bashir, Schilizzi, & Pandit, (2012); nd Guo, (2011). This study’s results rather differ 

from those obtained in Zakari, Ying, & Song, (2014) who found insignificant 

influence household size on food security.  

Age of the household head was also significant with a positive relationship on 

household food security. Households with aged heads were less food insecure 

because on applicability of the long gained experience in farming they were able to 

cultivate a series of crops and yet harvest enough for the family in varieties due to 

proper timing. Aged household heads had experiences in tradional food preservation 

and knew how to select best tree roots (Ming’oko) fed during shortage periods. All 

these measures enhanced access to food in the household even during hunger, hence 

improved livelihood outcome through food security.These results resemble to those 

obtained by Zakari, Ying, & Song, (2014); Mango, et al, (2014) . other studies 

including Bashir & Schilizzi (2013) and Guo, (2011) found out households with 

older heads being more food insecure comared to those with younger heads because 

of fear towards agricultural risks. 

Credit access was also significant but different from prio expectations, a negative 

relationship was observed between food security and this variable. The main reasons 

to this situation was attributed by very small credit amounts accessed by households 

on borrowing which were mostly not directed to the purchase of farming inputs or 

household food expenditure. Most households spent the borrowed money in paying 

hospital bills, wedding and funeral contributions or costs. These results differed from 

Bashir & Schilizzi (2013) who found out households whose members had access to 

credit being food secure. A different situation was also found out by (Acharya, 2016) 

who found insignificant relationship between food security and access to credit. 
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Education levels being categorised into Primary and Secondary education had 

positive and significant effect on food security. The results to these variables 

matched what was innitially expected of them by having a larger coefficint in 

secondary education and a smaller one in primary education. Households with 

literate household heads were food secure compared to households with illiterate 

households because of easiness to carry out advanced agricultural practices and as 

well be knowledgeable on dietary diversity issues. In a Tanzanian context , food and 

nutrition subjects are well taught in secondary levels compared to primary schools 

where mostly basic education is provided with no specialization to 

feeding.Additionaly, knowledge on agricultural issues disseminated to students in the 

past enlightened them on some basic farming issues which were very crucial. All 

these initiatives in one way or the other contributed to better farming and nutritional 

knowledge hence high dietary diversity scores. These variables results matched those 

obtained by Mango, et al. (2014);Bashir, Schilizzi, & Pandit (2012) but different to 

those acquired in Zakari, Ying, & Song (2014) which found insignifficant influence 

of education and food security. 

5.4.2 Effects of forest certification and other variables on household food 

insecurity access scores. 

The variable ‘Presence in a more than 5 years certified forest area’ 

(Certifiedmore_5years) signified positive relationship between forest certification 

and household food insecurity. Households living in villages whose forests were 

certified more than five years ago were highly uncertain about food insecurity 

occurrences compared to those households living in villages whose forests were not 

certified. These results were different from the prior expected results of low food 

insecurity or improved food security as speculated by the Sustainable Livelihood 

Framework because of strict administrative procedures on collection of forest 

resources from the certified forests such as bush meat, wild birds and creation of 

fishing ponds around water sources found in the forests. In addition to this reason, 

devoting more energy in cultivating cash compared to food crops on arrival of new 

entrants into the village after certification put households in more uncertain 

conditions because even the left over households that cultivated food crops just did it 
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at subsistence levels and could not sell their food crop harvests. This situation 

escalated food insecurity access scores of the member households. Different results 

of higher food security among member households were discovered in a study done 

by Rahut, Ali & Behera (2015) because of administrative procedures that allowed 

household members to collect fruits and vegetables from the community forests thus 

reducing their food insecurity situations.  

   

The variable ‘Access to road (accesstoroad) signified an inverse relationship with 

household food insecurity access scores. Households closer to main roads were less 

anxious about food insecurity occurrences compared to those located far from the 

main roads because they could frequently go to markets at lesser or no costs to 

collect household food items. This variable’s results are in line with prior 

expectations and they resemble findings attained by Zakari, Ying, & Song (2014). In 

this study, households closer to main roads were never worried about food insecurity 

because roads facilitated transportation of products from surplus to deficit zones.  

5.5 Opportunities associated with forest certification 

 Employment and Income  

This was the first and foremost opportunity identified by most respondents from 

certified and uncertified villages. Most household members acknowledged incomes 

gained through frequent forest patrols, sales of sustainably harvested timber, and 

employment opportunities accessed after the opening of Sound and Fair Tanzania 

Sawmill that dealt with worldwide supply of timber from certified community 

forests. On top of all these issues, the forest sales profits were used in constructing a 

village guest house that was awaiting to start business. Respondents viewed it as an 

opportunity for more employments to people who will be providing services to 

customers, hence more incomes. Similar results of employment and income 

opportunities resulting from forest certification were witnessed in Kalonga & 

Kulindwa, 2016; Cerutti,et al.(2016)  Kalonga, Kulindwa & Mshale, 2015; Harada 

(2014).  Higher incomes and salaries were witnessed among member households 

compared to non-members.  
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 Market Opportunities 

Most surveyed households acknowledged on the expansion of markets for selling key 

cash crops(sesame and cashew nuts) harvested from their farms. It is through forest 

certification that their villages became mostly known through media, an action that 

increased the flow of people from upcountry regions and even other countries like 

Indians to their village for business purposes. Forest certification facilitated 

accessibility into their previously unreachable villages because timber buyers need 

transport services for their purchased timber, and the same roads are used by other 

businessmen to travel to Nanjirinji and other villages for cash crop harvest business. 

Market opportunities though in a different aspect of more certified timber sales were 

experienced in studies done by Maraseni, et al (2017); Harada (2014) because of the 

secured international markets for certified timber logs.  

 Improved access to social services 

Forest certification ensured access to markets of sustainably harvested timber from 

valuable trees like Mpingo which won good prices and enabled an ultimate income 

gain. Respondents reported to have experienced improvements in social services in 

the following perspectives. 

  Access to safe water; this involved drilling of water wells around residential areas 

to help members, and mostly women who had to travel far seeking for water access it 

at shorter distances thus being in a position of allocating the once lost time to 

production activities.  

  Inception of new born program: This involved the provision of 50,000/= to 

expectant mothers for purchasing birthing kits as they prepare for delivery. This 

opportunity was open to all mothers who are members of the respective villages 

only, an opportunity that made respondents from uncertified villages anxious of 

certifying their forests so that they may use the acquired profits in improving their 

services. Most women who got this opportunity were wives to most male 

respondents involved in this study. 

 Enhancing access to education: Respondents reported to have received services 

including the receipt of 100,000/= for purchasing school items for their children who 

were eligible to join secondary education, full school uniforms among primary 
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school children once in two years and construction of a primary school building and 

a well-furnished teacher’s house. All these services were provided to ensure 

obstacles to better education are reduced among majority children in the surveyed 

villages. Similar results of improved social services were found out in the Congo 

basin in a study conducted by Cerutti, et al. (2016) in terms of medical facilities, 

education opportunities and improved water supply services among certified forest 

management units compared to uncertified ones. Additionally, Miteva, Loucks 

&Pattanayak, (2015) discovered improved health outcomes in terms of reduced 

respiratory infections by 32% and malnutrition  by 1 person among households in 

areas that practiced forest certification. One of the notable reason for positive health 

outcomes was due to improvements in private funding among households.  

 

Community involvement in forest management 

Based on the implementation of forest certification in surveyed villages, the 

respondents found the regime an opportunity for them to be involved in managing 

the precious resources found in their villages. The involvement approaches identified 

by most respondents were patrol routines, village natural resource committee issues, 

harvesting activities, regular feedback on issues related to their forests in village 

meetings and the preparation of five years forest management plans. All these 

approaches are in favour of what the forest policy of our country advocates and 

based on this more success on the regime can be forecasted in the years to come. A 

recent study by Kalonga and Kulindwa (2016) found forest management practices in 

Kilwa being carried out by village governments, natural resource committees and 

other village members. These groups supervised harvesting exercises, did the 

marking of trees that can be harvested, patrol and making proper fund allocation in 

accordance to village priorities.  

 

Sustainable supply of forest resources 

Most respondents reported forest certification as a regime that ensured resource 

availability in all time through for timber and non - timber products as well. They 

acknowledged a continuous regeneration of trees used for construction and so when 



71 
 

in need they would not have to worry of where to get them. Other resources ought to 

be abundant in supply mentioned by the respondents include honey and wild animals. 

All these were made possible because of strict law enforcements and frequent patrols 

that worked to alleviate forest fires and illegal logging. This opportunity is in line 

with the specifications of the sustainable livelihood framework that identifies a more 

sustainable use of the natural resource base once all parties fulfil what is required of 

them. Forest certification enhanced the enforcement of by laws in the forests and 

resulted to sustainable harvesting of forest products that gave room for regeneration 

of more trees.  

5.6 Challenges associated with forest certification 

Uncertainty on future access to cooking fuel 

Forest certification prohibited charcoal making, and most households depend highly 

on charcoal and firewood as the cooking fuel they could afford. It is not a very 

serious problem by then because of the availability of many open forests around that 

satisfied households’ fuel needs. Worse enough, harvesting was not done sustainably 

in such forests and in the near future a big part of the forest cover would have been 

utilized, and the last resort would be trees from certified forests where villagers have 

full ownership rights. Due to strict rules on managing certified forests which were 

highly enforced, then charcoal would obviously be a scarce resource, and the little 

firewood that could be gathered even on collection of minor tree branches after 

harvesting would not satisfy the needs of every household. This situation made most 

households worried about the forthcoming energy demands. Results of reduced 

customary rights in terms of restricted collection of non-timber products from forest 

areas were found out in a study carried out by Cerutti,et al (2016)  through strict laws 

and by laws enforced. Similar situations, though not directly specified in a study 

conducted by Kalonga and Kulindwa (2016) could be experienced because of more 

than 60% awareness and enforcement of forest bylaws, those restricting non- timber 

forest product collection inclusive.  
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Households devoting more energy in cash than food crop production 

Respondents from the surveyed villages identified this as an FC challenge in their 

areas. Most households discovered the influx of people from other regions and 

abroad to their villages who went for certified timber on one trip but purchased 

sesame and cashew-nut on the other. Because the climate and soil was supportive to 

the growth of these crops then most of them planted more and more of each crop. 

Expansion of the main roads leading to the interior villages simplified transportation 

of the harvested sesame from surplus to deficit areas. Due to all these, villagers from 

the respective villages could not sit and watch the opportunity slipping from them, 

but rather effectively worked on it. 

Low prices of non-timber products 

The respondents reported lower prices as a challenge faced as perceived to be 

resulting from forest certification practice. This is because the regime considered and 

gave more weight to timber resource only and leaving behind other non-timber 

products like mushroom, honey and ropes with lower prices despite being used as 

sources of finance by some members. This condition left the stone that ensured better 

livelihood outcomes among all members including timber and non-timber dealers 

partly unturned. Similar situations were experienced in a study done by Araujo, Kant 

and Couto (2009) who found out static prices and unchanging profits acquired from 

forest products among members despite certifying their forests. In another study 

Quadvlieg, Roca & Ros Tonen (2014) found out uncertified nut sellers earning 0.84 

USD less per every kg sold simply because of more weight put on the certified 

products only. 

Mushrooming of unplanned pregnancies 

This challenge was specified by respondents from Nanjirinji A Village only where 

the New born programme was implemented through profits collected from certified 

forest sales. This programme involved giving every expectant mother an equivalent 

sum of 50,000/= to be used in purchasing birthing kits. The privilege was open to all 

women as long as they were members of the village in question. The respondents 

reported of opportunity misuse portrayed by residents from that village and mostly 



73 
 

men who could impregnate even two to three women at a time because of an assured 

birthing kit access to all women. 

 

Illegal logging 

This is the last challenge arising from forest certification identified by respondents 

from the surveyed villages. Households spotted out cases involving illegal logging 

that occurred in the village forests. According to them, forest certification motivated 

illegal loggers because the forests were extensively covered with large trees and 

other vegetation and so it could be easy for loggers to invade forests and harvest 

timber without being caught if the action was done on days not coinciding with 

patrols. This action violated sustainable timber harvesting procedures thus leading to 

loss of profits that could be acquired on sale of the cut trees. 
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CHAPTER SIX 

SUMMARY, CONCLUSIONS AND POLICY IMPLICATIONS 

6.1 Summary of the findings 

The study explored the contribution of forest certification on household livelihood 

outcomes in Kilwa district, Lindi region Tanzania. A comparative study involving 3 

purposely selected villages with varying forest certification status mainly; not 

certified, recently(certified less than five years ago) and certified more than 5 years 

ago was carried out at a single point in time by administering structured 

questionnaires among 240 randomly selected households was used. Three specific 

objectives addressed in this piece of work include (1) identification of livelihood 

activities carried out by households in the study area (2) examining the effect of 

forest certification on household income (3) examining  the effect of forest 

certification on household food security. The sustainable livelihood framework was 

adapted to help figure out key livelihood assets that households required in order to 

achieve livelihood outcomes.  

 Descriptive and inferential methods were employed in analysing the data to release 

results with meaningful interpretations. Descriptive statistics were employed in the 

identification of livelihood activities conducted by households, their demographic 

characteristics, and access to livelihood assets. A seemingly unrelated regression was 

performed to find out the effects of forest certification and other variables on two 

livelihood outcome proxies which were household income and Food security. 

Household income was measured by using monthly expenditure on food and non-

food items as expressed in   Tanzanian shillings. Two proxy measures were used to 

capture food security which included Household dietary diversity scores and 

Household Food Insecurity Access Scores.  

The findings of the study showed most households in the study area engaged in 

agriculture as the main livelihood activity despite living in forest rich areas. Other 

livelihood activities carried out include business, fishing, wage labour and minor 

forestry. Results of the SURE model revealed a positive relationship between forest 

certification and household income whereby, households in areas whose forests were 
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certified had more incomes compared to households in areas whose forests were not 

certified. The food security part of the model showed significant but negative 

relationship between food security and forest certification. Households living in 

forest certified areas were food insecure and thus more anxious about food insecurity 

occurrences compared to households in areas whose forests were not certified. More 

results on the model showed significant results between household dietary diversity 

scores and age, household size, credit access and education 

Most households were aware of the forest certification regime that was being 

practiced in their village and neighbouring village forests as well implying that 

community involvement in managing resources was observed as advocated by the 

forest policy. Despite the fact of having access to livelihood assets, yet livelihood 

outcomes like food security were hardly achieved. Forest certification was associated 

with a series of opportunities including employment and income, improved access to 

social services, community involvement in forest management and sustainable 

supply of forest resources. Challenges associated with FC include uncertainty on 

future access to cooking fuel, households vesting more energy in cash than food crop 

production, illegal logging and low prices of non-timber forest products. 

6.2 Conclusion 

This study’s findings showed that households residing in the study area engage in 

agriculture, fishing, forestry, wage labour and business as the main livelihood 

activities though agriculture dominated in most households. Households residing in 

villages whose forests were certified more than five years ago had 29.2% more 

incomes compared to households living in areas with uncertified forests. Further 

results also showed that households residing in villages whose forests were certified 

less than five years ago had 11.3% more incomes compared to households in areas 

with uncertified forests. It was also found out that, households in areas with forests 

certified more than five years ago had 64.5% less dietary diversity scores while those 

in areas whose forests were certified less than five years had 63.7% more food 

insecurity access scores. Generally, livelihood outcomes emanating from forest 

certification experienced a mixed effects, with positive effects on household income 

and negative effects on food security (in terms of low dietary diversity scores and 
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high food insecurity access scores) of the respective households. Other variables 

including age, education, access to credit and household size had significant effects 

on household dietary diversity scores.  

6.3 Policy implications: 

Findings showed agriculture was the main livelihood activity and income source 

among most households involving the cultivation of cashew nuts, sesame, maize, 

cassava and sorghum. Food crops were cultivated on subsistence basis though more 

efforts and agriculture inputs like fertilizer and insecticides were directed to cash 

than food crops. Most farming households just did the weeding activity in food crop 

plants and then left to survive on their own.  All these approaches led to low dietary 

diversity scores and high food insecurity access scores. Therefore, agricultural 

policies formed should put an eye on this and the government should ensure that 

farmers are well educated on all aspects of farming for better livelihood outcomes.  

The findings also showed an important role played by forests in cooking fuel 

provision though activities like charcoal making are banned in the certified forests. 

Households were seen to worry about the future cooking fuel access situations when 

open access forests are finished. An implication drawn here is that most households 

had no alternative sources of energy which are environmentally friendly like gas or 

briquette. Therefore, energy policies putting more emphasis on using 

environmentally and low cost fuel should be advocated.  Education should be 

extended to households in the study area to equip them with entrepreneurial 

knowledge on investing in environmentally friendly fuel sources like briquette whose 

raw materials (peat) are easily available at all times. 

Findings showed an important role played by forest certification in improving 

beneficiary incomes but the sustainability of this regime is still uncertain because of 

depending on donor fund for the group certificate maintenance costs. Measures need 

to be taken including Government support in case of fund shortage or withdrawal of 

the donor at any time. 
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6.4 Limitations of the study 

There were 10 villages whose forests were certified but this study was limited to only 

three of them, with two certified and one uncertified village for comparison 

purposes.  

There were about 1835 households in total from the selected villages but this study 

involved only 240 households selected randomly to provide information required in 

presenting the discussed results 

There were only two livelihood outcomes considered in this study which were 

mainly household income and Food security. Based on the sustainable livelihood 

framework adapted in this study, there are other livelihood outcomes like reduced 

vulnerability, sustainable use of the natural resource base and improved wellbeing 

which could as well be explored but this study was limited to the two mentioned 

outcomes only. 

6.5 Areas for further research 

More studies in a similar field can be carried out to establish the effects of new born 

program emanating from certified forest product sales on population growth.  

Additionally, Comparative study can be done to find out livelihood outcome 

differences between owners of private and community owned certified forests. 
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APPENDICES 

GENERAL QUESTIONNAIRE 

Questionnaire No: …………………………………………… 

Village name: …………………………………………… 

Certification status……………………………………….. 

Interviewer’s name (optional)…………………………….. 

Mobile phone number (if available) ……………………….. 

A. INTRODUCTION 

I am Grace J. Matemu, a Masters student from Mzumbe University in Morogoro. I 

am here to collect data for my thesis that entails at finding out the contribution of 

Forest Certification on household livelihood outcomes in Kilwa District. Generally, I 

am expecting to consult 240 households and gather information from the respective 

household heads. The findings of this study will provide a true picture of the ongoing 

forest management approach against livelihood outcomes of local people residing in 

Kilwa. Therefore, recommendations will be provided accordingly to ensure that all 

key players’ work closely in protecting as well as managing forest resources in 

favour of the beneficiaries.  The information you give is confidential, and will not be 

used by any other person in any other way except for the desired purpose and your 

name or household will not be mentioned anywhere. 

B: GENERAL RESPONDENTS INFORMATION: 

1 How old are you?  

---------------------- years 

2. What is your Sex? Male (    )     Female (     ) 

3. What is your marital status …………………………………. 

4. How many years of formal 

schooling do you have? 

 

…………………… years 

5. What was the highest level of I have never been to school (   ) 
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education achieved? Primary education   (   ) 

Secondary education  (    ) 

College/ University     (    ) 

6 What is your main occupation? …………………………………. 

 

C. HOUSEHOLD INFORMATION ON VARIOUS ISSUES. 

7 How many members are there in your 

household? 

……………. members 

8 How many of these members are 

earners ( above 15 years) 

…………….members? 

9. 

 

 

Is there any member with disability in 

your household? 

If yes, mention the 

disability/disabilities 

(   ) yes 

(   ) No 

……………………………………… 

10 What livelihood activity do you mainly 

carry out in your household? 

…………………………. 

 

 What other livelihood activities do you  

carry out in your household? 

(  )Forestry 

(  )Business 

(  )Agriculture 

(  )Fishing 

(  ) Others (please specify)………… 

 

11 How many acres of land are owned by 

your household? 

…………….. acres 

12 How long does it take to walk from 

your household to the nearest main 

road passable by car? 

---------------- minutes 

13 

 

 

What are the sources of income for 

your household? 

 

food crop harvest sales ………( 

Tshs) 

cash crop harvest sales………..( 



89 
 

 

 

 

 

 

 

 

13b 

 

 

 

 

 

 

 

If forests product sales is one of the 

sources, mention the product/products 

sold 

tshs) 

animal product sales………..( tshs)  

Remittances…………………...(tshs) 

Fishing………………….(tshs) 

Pension/ Salary/ Wage………..(tshs) 

Interest/ Property Rent………..(tshs) 

OtherBusinessProfit………(tshs) 

Forest product Sales………….(tshs) 

Others (Please specify……………… 

 

…………………………………. 

14.  How many Tanzanian Shillings have 

you spent in the following issues for 

the past month? 

Food&Drinks…………. 

Transport……… 

Medical…………. 

Fuel (charcoal, kerosene, Diesel 

etc)…………… 

Airtime (Vocha)……….. 

Farming inputs………… 

Funeral/weddingcontribution………. 

Others (specify)…………...... 

14b Did you save any amount after 

spending? 

If yes mention the amount saved 

(     ) Yes      (     )   No 

……………………………. 

15 Do you or any household member 

belong to any financial or saving 

group? If yes answer Question 16, If 

no skip to Question 18 

(   )  Yes 

(   )  No 

16 What type the financial/ saving group 

do you belong  

(  ) VICOBA 

(  ) ROSCAS 

(  ) Other, please specify………….. 

17 What role/roles do you play in the ………………………………….. 
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group? …………………………………. 

18 Have you or any household member 

borrowed money for the past 12 

months? If yes answer Question 19, if 

no skip to no 20 

(  ) Yes 

(  )  No 

19 What was the source of the credit 

borrowed? 

(   ) Relative/Relatives 

(    ) Friend/ neighbour 

(    ) Village money lenders 

(    ) Bank 

 (    )  saving group 

Other (please specify)…………….. 

19b What was the borrowed amount used 

for? 

(   ) wedding contributions 

(   ) funeral contributions 

(   ) food expenses 

(    ) farm input purchases. 

(   ) others. 

20 What are the sources of food for your 

household? If forest is selected answer 

Question 20b. 

(    )   own production 

(     )  forest 

(     )  Market purchases 

20b What food category did you collect 

from the forest for the past month 

(   ) fruits / vegetables 

(   ) Bird/ Animal 

(   )  Roots ( Ming’oko) 

Others (specify)……………. 

21 Are you aware of the Forest 

Certification Practice in the village 

forest? If yes, answer Question 23 

(   )Yes 

( No) 

21b What was the source of information? ( ) village meeting 

(  )  NGO 

Other……….. 

22 

 

Do you or any household member 

participate in any forest related activity 

( )  Yes( )  No 
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22b 

that has association with forest 

certification? 

 

 If yes mention the activity/ if no skip 

to Qn 26 

 

( ) Patrol 

(  )  Harvesting 

Other (please specify)……….. 

 

23 What are the opportunities associated 

with forest certification? 

……………………............. 

……………………………… 

24 What are the challenges associated 

with forest certification practice? 

……………………………… 

……………………………… 

………………………………. 

25 Generally, what comments do you 

have regarding forest certification and 

livelihood outcomes? 

……………………………… 

………………………………. 

………………………………. 

 

2. HOUSEHOLD DIETARY DIVERSITY (HDDS) QUESTIONNAIRE 

QN. what foods did you or any member of the household eat in the past 24 hours? 

Please mention them based on the time of the day it was taken.  (This list includes 

only foods 1. Prepared at the household and eaten in or out of the household 

premises 2. Purchased from outside but eaten within the household. 

Breakfast Lunch Dinner Any snack or food 

between meals 
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The enumerator has to allocate the foods mentioned above into the groups below. 

Qn Food group         Examples Score 

yes=1,No

=0 

1 Cereals maize, rice, wheat, sorghum, or any other 

grain or foods made from them like bread, 

stiff porridge or any other food in this 

group  

 

2 Vegetables rich in 

Vitamin A 

pumpkin, carrots, or viazi lishe or any 

other  

 

3 White Tubers & 

Roots 

white potatoes, cassava, +any  other foods 

made from roots 

 

5 Other Vegetables tomatoes, aubergine, cabbage onions and 

any wild vegetables like mchungwa & any 

other 

 

6 Fruits rich in 

Vitamin A 

ripe mangoes, paw paws+ any other  

7 Other Fruits graviola, jackfruits, oranges, watermelon, 

or any wild fruits available 

 

8 Organ Meat (Rich 

in iron) 

liver, kidney, heart or other organ meat  

9 Flesh Meats beef, pork, goat, wild meat chicken, duck, 

or any other bird 

 

10 Eggs chicken or any other egg  

11 Fish fresh or dried fish(ng’onda) or shellfish  

12 Legumes, Nuts  beans, nuts, seeds or foods made from  
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& Seeds these 

13 Milk And Milk 

Products 

milk, yogurt or any milk products  

14 Oils And Fats oil, fats or butter added to food or used for 

cooking 

 

15 Sweets sugar, honey, soda or food rich in a lot of 

sugar like cakes and any other sugary 

foods like chocolates etc. 

 

16 Spices & Beverages Black pepper, salt, sauce, coffee, tea, 

alcoholic beverages or local brews. 

 

NOTE: The HDDS should range between 0-12 only. Foods of the same category are 

grouped into 1 category and the score remains 1.  

That is: Question 3, 4&5 = 1 score representing Vegetables; Question 6 &7 = 1 score 

representing fruits; Question 8& 9 = 1 score representing Meat   

 

2. HOUSEHOLD FOOD INSECURITY ACCESS (HFIAS) QUESTIONNAIRE 

Question: Was any of the following food insecurity situations experienced at 

your household in the past 30 days? (Please respond accordingly and indicate the 

frequency of occurrence in the following weights 1= rarely (once or twice in the 30 

days); 2= sometimes (3-10 times in the past 30 days); 3= often (More than 10 times 

in the past 30 days) 

Qn Food insecurity situation Response 

1=Yes,  

0= No 

Frequency 
(1=Rarely,2= 

Sometimes,3

=Often ) 

Score 

(Column 3* 

Column 4) 

1 Food adequacy uncertainty( worried 

that your household would not have 

enough food) 
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2 Inability of eating the preferred foods    

3 Eating monotonous and less diverse 

foods 

   

4 Inability of eating even the less 

preferred foods 

   

5 Eating smaller amounts of meals than 

one felt was enough 

   

6 Eating lesser number of meals in a day    

7 Having no food of any kind     

8 Going to bed hungry because of 

lacking enough resources 

   

9 Spending a whole day and night 

without eating because of lacking food  

   

 

Thank you so much for taking your precious time in responding to the 

questions. Have a good day 
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primary_ed~n     0.0611  -0.6135   1.0000

secondary_~n    -0.0333   1.0000

credit_acc~s     1.0000

                                         

               credit~s second~n primar~n

primary_ed~n     0.0416   0.0223  -0.1734  -0.0875  -0.0547   0.0761   0.0930   0.1856  -0.0069  -0.0860

secondary_~n    -0.0423  -0.0334  -0.1261   0.0244  -0.0254  -0.0241  -0.0670  -0.2683   0.1951   0.0358

credit_acc~s    -0.0928   0.0006  -0.0215   0.0925   0.1645  -0.0788  -0.0222   0.0596  -0.1847   0.2037

group_part~n    -0.0584   0.0586  -0.0289   0.0519   0.0588  -0.0571  -0.0896  -0.0881  -0.0955   1.0000

      gender    -0.0745   0.0629  -0.0123   0.1629   0.1885   0.1983  -0.1084  -0.2202   1.0000

  disability     0.0095  -0.0075   0.0514  -0.0127  -0.0492   0.0108   0.1029   1.0000

accesstoroad     0.0074  -0.0241   0.0769  -0.0688  -0.0609  -0.0012   1.0000

    landsize    -0.0981   0.1267   0.2365   0.1845   0.2360   1.0000

Household_~r    -0.0756   0.0773   0.3369   0.7659   1.0000

      HHsize    -0.0265   0.0836   0.3450   1.0000

         age    -0.1416   0.1589   1.0000

Certifiedl~s    -0.4710   1.0000

Certifiedm~s     1.0000

                                                                                                        

               C~more~s C~less~s      age   HHsize Househ~r landsize access~d disabi~y   gender group_~n

(obs=240)

> nder group_participation credit_access secondary_education primary_education

. corr Certifiedmore_5years Certifiedless_5years age HHsize Household_labour landsize accesstoroad disability ge

 

 

. 

primary_ed~n      240    0.99058      1.647     1.159    0.12320

secondary_~n      240    0.99965      0.062    -6.458    1.00000

credit_acc~s      240    0.99971      0.052    -6.886    1.00000

group_part~n      240    0.99136      1.511     0.959    0.16881

      gender      240    0.99135      1.513     0.961    0.16825

  disability      240    0.96541      6.051     4.180    0.00001

accesstoroad      240    0.98050      3.411     2.849    0.00219

    landsize      240    0.85512     25.350     7.506    0.00000

Household_~r      240    0.99047      1.667     1.187    0.11760

      HHsize      240    0.99073      1.622     1.123    0.13073

         age      240    0.97990      3.517     2.920    0.00175

Certifiedl~s      240    0.99945      0.096    -5.446    1.00000

Certifiedm~s      240    0.97238      4.833     3.658    0.00013

House~AScore      240    0.90694     16.282     6.478    0.00000

House~DScore      240    0.99497      0.880    -0.296    0.61620

log_HHincome      240    0.97164      4.963     3.720    0.00010

                                                                

    Variable      Obs       W           V         z       Prob>z

                   Shapiro-Wilk W test for normal data

> primary_education

> ousehold_labour landsize accesstoroad disability gender group_participation credit_access secondary_education 

. swilk log_HHincome Household_DDScore Household_FIAScore Certifiedmore_5years Certifiedless_5years age HHsize H
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               _cons      15.5689   .6990724    22.27   0.000     14.19874    16.93905

   primary_education      .256304   .3083207     0.83   0.406    -.3479934    .8606015

 secondary_education     .0646901   .2867266     0.23   0.822    -.4972837    .6266639

       credit_access    -.1382348   .2212579    -0.62   0.532    -.5718924    .2954228

 group_participation     .0050937   .2297074     0.02   0.982    -.4451245    .4553119

              gender      .145478   .2569148     0.57   0.571    -.3580657    .6490217

          disability     -.415717   .2938185    -1.41   0.157    -.9915908    .1601567

        accesstoroad    -.0322274   .0183706    -1.75   0.079    -.0682331    .0037784

            landsize     .0791195   .0914136     0.87   0.387    -.1000479    .2582869

    Household_labour     .1455674   .1694599     0.86   0.390    -.1865678    .4777027

              HHsize    -.1116504    .079626    -1.40   0.161    -.2677146    .0444138

                 age      .003692   .0136116     0.27   0.786    -.0229863    .0303704

Certifiedless_5years     .1463441   .2359632     0.62   0.535    -.3161353    .6088235

Certifiedmore_5years     .6369901    .300747     2.12   0.034     .0475368    1.226444

Household_FIAScore    

                                                                                      

               _cons      4.99342   .6868049     7.27   0.000     3.647307    6.339532

   primary_education      .507663   .3029102     1.68   0.094    -.0860301    1.101356

 secondary_education     .6126728    .281695     2.17   0.030     .0605606    1.164785

       credit_access    -.4669401   .2173752    -2.15   0.032    -.8929877   -.0408924

 group_participation     .1292327   .2256764     0.57   0.567     -.313085    .5715503

              gender    -.2220447   .2524064    -0.88   0.379    -.7167521    .2726627

          disability     -.303075   .2886625    -1.05   0.294    -.8688432    .2626932

        accesstoroad    -.0100061   .0180482    -0.55   0.579    -.0453799    .0253678

            landsize    -.0533917   .0898095    -0.59   0.552     -.229415    .1226317

    Household_labour     .2353263   .1664861     1.41   0.158    -.0909805    .5616332

              HHsize    -.1392358   .0782287    -1.78   0.075    -.2925613    .0140897

                 age     .0262612   .0133728     1.96   0.050      .000051    .0524714

Certifiedless_5years    -.6452392   .2318225    -2.78   0.005    -1.099603   -.1908755

Certifiedmore_5years    -.0888446   .2954695    -0.30   0.764    -.6679541    .4902649

Household_DDScore     

                                                                                      

               _cons     10.44852   .1954236    53.47   0.000      10.0655    10.83155

   primary_education      .006054   .0861901     0.07   0.944    -.1628756    .1749836

 secondary_education     .0086569   .0801536     0.11   0.914    -.1484412     .165755

       credit_access     .0615464    .061852     1.00   0.320    -.0596813    .1827741

 group_participation    -.0524856    .064214    -0.82   0.414    -.1783428    .0733716

              gender    -.0388954   .0718198    -0.54   0.588    -.1796596    .1018687

          disability    -.1202088   .0821361    -1.46   0.143    -.2811926     .040775

        accesstoroad     .0040261   .0051354     0.78   0.433    -.0060392    .0140914

            landsize     -.029194   .0255544    -1.14   0.253    -.0792797    .0208917

    Household_labour     .0029966    .047372     0.06   0.950    -.0898508    .0958441

              HHsize     .0030339   .0222592     0.14   0.892    -.0405934    .0466612

                 age     .0021189   .0038051     0.56   0.578     -.005339    .0095767

Certifiedless_5years     .1134592   .0659628     1.72   0.085    -.0158256    .2427439

Certifiedmore_5years     .2921959    .084073     3.48   0.001     .1274159    .4569758

log_HHincome          

                                                                                      

                            Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                                      

                                                                      

House~AScore      240     13    1.587471    0.0606      15.49   0.2778

House~DScore      240     13    1.559613    0.0895      23.60   0.0350

log_HHincome      240     13    .4437727    0.0708      18.28   0.1471

                                                                      

Equation          Obs  Parms        RMSE    "R-sq"       chi2        P

                                                                      

Seemingly unrelated regression
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> d disability gender group_participation credit_access secondary_education primary_education)( Household_DDScor
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