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ABSTRACT 

This study intended to analyse the effect of climate change on spices production and 

impact on the livelihood of small scale spices producers in West District Unguja, 

Zanzibar. Data for this study was collected using interviews, observations and Focused 

Group Discussion from a total of 90 respondents including farmers from West District of 

Zanzibar and key informants from government institutions.Data were descriptively 

analysed for figure, means and percentages. Results indicated that climate change has 

significantly affected spices production such that about 75% of farmers reported a 

decrease in spices production. Climate change has negatively affected spices production 

by making farmers not only reduce area for spices production but also has reduced spices 

yields compared to the past 25 years. Farmers have also changed the types of spices due 

to the climate change. The decreased production has lead to the increased poverty due to 

low income where by 64% of spices farmers reported to be affected and in poverty 

situation. Major recommendations to cope with the effect of climate changes include uses 

of drought tolerated spices varieties, irrigation, manure and improving spices markets 

within and outside the country. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Back ground information 

Climate change refers to changes of climate variable over a long period of time (IPCC, 

2007). The climate variables are temperature, Rainfall, humidity, wind and relative 

humidity. The climate change plays a fundamental role in shaping natural ecosystems, 

and the human economies and culture that depend on them (IPCC, 2007). Because so 

many systems are tied to climate, a change in climate can affect many related aspects 

such as where and how people, plants and animals live, food production, availability and 

use of water.  

Climate change is caused by greenhouse gases emission which lead to global warming, A 

greenhouse gas is a gas in an atmosphere that absorbs and emits radiation within the 

thermal infrared range. This process is the fundamental cause of the greenhouse effect 

(IPCC,2007) .The primary greenhouse gases in the Earth's atmosphere are water vapor, 

carbon dioxide, methane and nitrous. Greenhouse gases greatly affect the temperature of 

the Earth; without them, Earth's surface would average about 33°C colder than the present 

average of 14 °C (Karl and Trenberth, 2003).  

Greenhouse gases trap heat and make the planet warmer. Human activities are responsible 

for almost all of the increase in greenhouse gases in the atmosphere over the last 150 

years (IPCC, 2007). For instances cities (or urbanization in general) are often “blamed” 

for climate change. This can be seen in the much cited suggestion that cities accumulate 

about 80 percent of all greenhouse gas emissions worldwide, especially in the 

industrialized countries(IPCC,2007). It is assumed that per capita emissions in urban 

http://en.wikipedia.org/wiki/Absorption_%28electromagnetic_radiation%29
http://en.wikipedia.org/wiki/Emission_%28electromagnetic_radiation%29
http://en.wikipedia.org/wiki/Infrared#Heat
http://en.wikipedia.org/wiki/Greenhouse_effect
http://en.wikipedia.org/wiki/Earth%27s_atmosphere
http://en.wikipedia.org/wiki/Water_vapour
http://en.wikipedia.org/wiki/Carbon_dioxide
http://en.wikipedia.org/wiki/Methane
http://en.wikipedia.org/wiki/Earth
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areas are higher than those in rural areas because of big differences in productive and 

consumptive behaviors between rural and urban populations (Satterthwaite, 2009).  Other 

sources of greenhouse gas emissions from human activities are burning fossil fuels for 

electricity, heat, and transportation.  

Climate change has serious impacts on livelihood both locally and globally. For example, 

in 2007, scientists from the International Panel on Climate Change (IPCC) predicted that 

warming oceans and melting glaciers due to global warming and climate change could 

cause sea levels to rise by 7-23 inches by the year 2100. Worldwide, densely populated 

coastal communities and infrastructure that supports them would be affected. Some would 

be flooded or more vulnerable to storm damage; drought could become more frequent and 

more severe. Even seemingly less dramatic local changes in temperature, precipitation 

and soil moisture could severely impact many things important to human life and all life 

around us, including: natural ecosystems, agriculture and food supplies, human health, 

forestry, water resources and availability, energy use and transportation (IPCC, 2007). 

Climate change and agriculture are interrelated processes, both of which take place on a 

global scale. (IPCC, 2007).  Global warming due to climate change is projected to have 

significant impacts on conditions affecting agriculture, including temperature, carbon 

dioxide, glacial run-off, precipitation and the interaction of these elements (Fraser, 2008). 

This is likely to affect many people in developing countries because over two-thirds of 

the population in the developing countries is dependent upon agriculture as a means of 

living. (Ismail and Michael, 1986) 

Africa is one of the most vulnerable regions in the world to climate change mainly due to 

poverty, inadequate awareness, lack of access to knowledge and a high dependence on 

natural resources and rain-fed agriculture. About 70% of people in Africa depend on 

http://www.ipcc.ch/
http://en.wikipedia.org/wiki/Climate_change
http://en.wikipedia.org/wiki/Global_warming
http://en.wikipedia.org/wiki/Carbon_dioxide
http://en.wikipedia.org/wiki/Carbon_dioxide
http://en.wikipedia.org/wiki/Carbon_dioxide
http://en.wikipedia.org/wiki/Precipitation_(meteorology)
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agriculture for their livelihood, while 40% of all exports are of agriculture produce 

(McCarthy et al., 2001). The historical climate record for Africa shows increased 

warming rates since the 1960s. An increase of temperature of approximately 0.7°C over 

most of the continent has been noted during the twentieth century. A decrease in rainfall 

has been observed over large portions, the semiarid region south of the Sahara and an 

increase in rainfall observed in east and central parts (Mwingira et al, 2011). This is 

already impacting critical sectors such as water resources, food production, human health 

and biodiversity and resulting in increased desertification trends across the continent 

(IPCC, 2007). 

Spices are best described as the parts of aromatic plants whose qualities are perceived 

through smell and taste. As well as their more obvious function in flavouring food, spices 

have an effect on health, affecting many functional processes of the body. Because they 

act as anti-oxidants, they are essential in the preservation of foods (Siyabona, 2012) 

Zanzibar is among the island famous for spices production. Like many other developing 

countries there are several evidences that the climate change is taking place in Zanzibar 

and may be affecting spices production. (Siyabona, 2012).The evidence include increased 

intensity and frequency of droughts, unpredictable rainfall seasons with recurring floods 

and the rise in temperatures (Danie, 2011) 

Due to the climate change it is reported that the highest ever recorded precipitation event 

on the Zanzibar islands was in 2005, with a flood that serious damaged at least 1,000 

homes and displaced 10,000 people, part of them  in West District of Zanzibar, The 

immediate relief and disaster response cost associated with this event are estimated at 

$100,000.It is concluded that the full economic cost was probably at least $1 million, 

equivalent to 0.2% of Zanzibar GDP (RGoZ, 2010). Heavy rainfall events in 2011 also 
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led to major impacts, including erosion of fertile soil in West District of Zanzibar where 

by small scale spices are mainly produced. These climate changes affect and threaten the 

livelihood of about two-third of population who depend in agricultural production in 

Zanzibar. Among the groups affected by this climate change events are spices producers 

who are about 70% of all farmers in Zanzibar including West District of Zanzibar (RGoZ, 

(2010). 

This research intended to find out the effect of climate change on spices production in 

West district Zanzibar, impact of climate change on the livelihood of spices producers 

and to identify the copping strategies taken by spices producers on climate change. 

1.2 Statement of the problem 

Climate changes effects have been widely spreading and threaten the agricultural sector in 

developing countries including Zanzibar which is part of United Republic of Tanzania. 

This is because two-third of Zanzibar population depends on rain fed agricultural 

activities which largely depend on the climate. 

Climate change is likely to have negative impacts on the natural environment and 

livelihood of the people in Zanzibar. This will hamper progress towards development 

goals and present an overall threat to sustainable development. (Mwingira et al; 

2011).Climate impact is likely to be more adverse to spices crop due to their demand of 

heavy rainfall which in turn is affected by the climate change. 

There is little information on the actual impacts of climate change on spices production 

and on the livelihood of spices farmers. Copping strategies by farmers have also not been 

thoroughly investigated. Understanding the impacts and copping strategies will help to 

develop appropriate measures to increase spices production and improve the livelihood of 
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spices farmers in the era of climate change. This research investigated the impacts of 

climate change on spices production and farmers livelihood 

1.3 Research Objective 

General Objective 

The study intended to asses the impact of climate change on the spices production and the 

livelihood of  spices producers in West District, Zanzibar. 

Specific objective 

1. To assess the effect of climate change on spices production in West District, 

Zanzibar 

2. To assess impact of climate change on the livelihood of spices producers in 

West District, Zanzibar. 

3. To assess the copping strategies to climate change by spices producers in 

West District, Zanzibar. 

1.4 Research Questions 

1. What are the climate changes effects in spices production in West District of 

Zanzibar? 

2. What are the effects of climate change on livelihood of spices production in West 

District of Zanzibar? 

3. What are the copping strategies to climate change by spices producers in West 

District of Zanzibar?  
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1.5 Significant of the Study 

This study adds knowledge on the effects of climate change on spices production and the 

livelihood of spices producers. 

The research results are usefully to all stakeholders on impacts and climate change, 

environment, climatology and agricultural planners. 
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CHAPTER TWO 

LITERATURE REVIEW 

This chapter reviews the literature concerning the livelihood of the small scale spices 

producers and effect of climate change on agricultural activities. The review of literatures 

in this chapter will focuses much in developing countries with similarly countries like 

Zanzibar. 

2.1 Definitions of key concepts 

Climate: Climate is defined as the average weather in a place. It includes patterns of 

temperature, precipitation (rain or snow), humidity, wind and seasons. Climate patterns 

play a fundamental role in shaping natural ecosystems, and the human economies and 

cultures that depend on them. (Chomitz et al, 2006). 

Climate change is a change in the statistical distribution of weather patterns when that 

change lasts for an extended period of time (i.e., decades to millions of years). Climate 

change may refer to a change in average weather conditions, or in the time variation of 

weather around longer-term average conditions(Ninan, 2012).  Climate change is among 

the greatest environmental, social and economic threats facing our world today 

Spices: are foodstuffs valued for their flavors and aromas that are used in cooking to 

impart those qualities to the dish, examples include cloves, black and white pepper, 

cinnamon, ginger, peppercorns, cumin, saffron and cardamom. (UNIDO and FAO, 2005).  

Ecological system: Refers to the community of organisms together with their physical 

environment, viewed as a system of interacting and interdependent relationships and 

including such processes as the flow of energy through trophy levels and the cycling of 

https://en.wikipedia.org/wiki/Weather
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chemical elements and compounds through living and nonliving components of the 

system . 

Livelihood: A person's livelihood refers to their "means of securing the necessities of life. 

The concept of livelihood extends to include social and cultural means. This may involve 

information, cultural knowledge, social networks and legal rights as well as tools, land 

and other physical resources (Blaikie et al, 2004)  

Adaptive Capacity: The ability of a system to absorb a long term stress (eg. rising 

temperature, decreased rainfall) and still maintain its desired outcome (eg. food security). 

Increasing global temperatures and changing climatic patterns could be considered a long 

term stress weakening system functioning. Increasing knowledge of a system, in terms of 

both the human and environmental interactions, can lead to increased resilience 

(Carpenter, 2001).  

2.2 Empirical literatures review: 

2.2.1 Global Scenario of Climate Change 

The global atmospheric concentration of carbon dioxide, a GHG largely responsible for 

global warming, increased from the pre-industrial value of about 280 ppm to 379 ppm in 

2005.Similarly, the global atmospheric concentration of methane, nitrous oxides and other 

GHGs has increased considerably. The increase in GHGs was 70 per cent between 1970 

and 2004.  Most of the observed increase in global average temperatures since the mid-

20th century has been due to the observed increase in anthropogenic concentrations of 

GHGs. During the last 50 years, cold days and nights, and frost have become less 

frequent, while hot days and nights, and heat waves have become more frequent (Ninan, 

2012). The frequency of heavy precipitation events has increased over most land areas. 
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Global sea level rose at an average rate of 1.8 mm per year between 1961 and 2003. This 

rate was faster between 1993 and 2003 at 3.1 mm per year. (Ninan, 2012). 

2.2.2 Causes of Climate Change 

Climate change is caused by factors such as biotic processes, variations in solar 

radiation received by Earth, plate tectonics, and volcanic eruptions. Certain human 

activities have also been identified as significant causes of recent climate change, often 

referred to as "global warming (Ninan, 2012).Scientists have spent decades figuring out 

what is causing climate change. They have looked at the natural cycles and events that are 

known to influence climate. But the amount and pattern of warming that have been 

measured can't be explained by these factors alone. The only way to explain the pattern is 

to include the effect of greenhouse gases (GHGs) emitted by humans, (Ninan, 2012). The 

United Nations formed a group of scientists called the Intergovernmental Panel on 

Climate Change(IPCC). The IPCC meets regularly to review the latest scientific findings 

and write a report summarizing all that is known about climate change. Each report 

represents a consensus, or agreement, among hundreds of leading scientists. 

One of the first things scientists learned is that there are several greenhouse gases 

responsible for warming, and humans emit them in a variety of ways. Most come from the 

combustion of fossil fuels in cars, factories and electricity production(Ninan, 2012). The 

gas responsible for the most warming is carbon dioxide (CO²). Other contributors include 

methane released from landfills and agriculture (especially from the digestive systems of 

grazing animals), nitrous oxide from fertilizers, gases used for refrigeration and industrial 

processes, and the loss of forests that would otherwise store CO².(Ninan, 2012). 

According to National Research Council earth‟s temperature is a balancing act, it depends 

on the balance between energy entering and leaving the planet‟s system. When incoming 

https://en.wiktionary.org/wiki/biotic
https://en.wikipedia.org/wiki/Sunlight
https://en.wikipedia.org/wiki/Sunlight
https://en.wikipedia.org/wiki/Sunlight
https://en.wikipedia.org/wiki/Plate_tectonics
https://en.wikipedia.org/wiki/Volcanic_eruptions
https://en.wikipedia.org/wiki/Global_warming
http://www.ipcc.ch/
http://www.ipcc.ch/
http://www.ipcc.ch/
http://www.epa.gov/climatechange/science/causes.html
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energy from the sun is absorbed by the Earth system, the Earth warms when the sun‟s 

energy is reflected back into space(NRC, 2010). Many factors, both natural and human, 

can cause changes in Earth‟s energy balance, and causes of climate change, including 

changes in the greenhouse effect, which affects the amount of heat retained by Earth‟s 

atmosphere, variations in the sun‟s energy reaching Earth and changes in the reflectivity 

of Earth‟s atmosphere and surface. (NRC, 2010). 

2.2.3 Climate change in Africa 

It is noticed that Africa‟s contribution to the global anthropogenic emissions of 

greenhouse gases is relatively small; it amounted to approximately 7% in 1990, with land 

use changes included as the cause Africa‟s contribution to global emissions caused by 

burning fossil fuels, including transportation, is even smaller, representing only 3.9% of 

the world‟s total (Jonathan et al, 2014). 

Like other African countries Zanzibar has no advanced industries which can produce 

much green house gases, it has only very low number of forest which are cut off and 

influence very little in global warming. Generally Africa‟s contribution to global climate 

change is not significant. CO2 emissions from fossil fuels are low in both absolute and per 

capita terms. Only five countries are largely responsible for Africa‟s emissions from fossil 

fuel and cement. South Africa is by far the greatest emitter, responsible for 39% of the 

continental total. Another 42% of CO2 emissions come from Algeria, Egypt, Libya and 

Nigeria combined (ECA, 2001). 

Since the mid 1970s, precipitation had changed by about 2.4±1.3% per decade in tropical 

rainforest Africa, further reports from Hulme (2001) that the Sahelian region of Africa 

underwent a 20 to 40% drop in precipitation from the mid to the late 20
th

 century (1930 to 

1965 vs. 1966 to 2000), representing the largest and most sustained rainfall shift of any 

http://www.epa.gov/climatechange/science/causes.html
http://www.epa.gov/climatechange/science/causes.html#greenhouseeffect
http://www.epa.gov/climatechange/science/causes.html#changessun
http://www.epa.gov/climatechange/science/causes.html#changesreflectivity
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contemporary region on earth. In addition, observational records show that the continent 

of Africa has been warming through the 20
th

 century at the rate of about 0.05°C per 

decade with slightly larger warming in June to November seasons than in December to 

May (Hulme, 2001). As of 2000, the five warmest years in Africa had all occurred since 

1988, with 1988 and 1995 being the two warmest years. The warming trend observed is 

consistent with changes in the global climate and is likely to be a signal of the 

anthropogenic greenhouse effect (Hulme, 2001). There had also been a significant 

increase in dry-season intensity in Africa including part of Zanzibar. Arid and semi-arid 

regions of Africa cover 13 million square kilometre or 43% of the continent‟s land mass, 

where 270 million people or 40% of the continent‟s population live (Nyong, 2005). 

2.2.4Climate change in East and Southern Africa 

Climate variability and change are expected to compromise agricultural production and 

food security severely in many African countries. In East and Southern Africa, the effects 

of climate change will be compounded by the region‟s high poverty levels, weak 

infrastructure, poor natural resources management and dependence on rain fed agriculture 

(IFAD, 2011). As a result of climate change, the region could see net reductions of more 

than 10 per cent in the production of maize and other major crops such as sorghum, 

millet, sugar cane and wheat. While commercial livestock activities may marginally 

improve as the result of increased rainfall, traditional communal livestock activities may 

be disadvantaged because of increased erosion and the incursion of woody weeds in some 

areas. Water-related problems, already serious in the region, are likely to worsen as a 

result of climate change. Intense rainfall events will increase the incidence of flooding in 

many areas (IFAD, 2011). 



12 

At the same time, reduced run-off will exacerbate water stress and reduce the quality and 

quantity of water available for domestic crop and livestock uses. Experts predict that 

Southern Africa will become drier and that rainfall will increase in parts of East Africa. 

Drought-prone areas of Botswana, Ethiopia, Sudan and Zimbabwe are likely to become 

more vulnerable to climate change than more humid areas of the United Republic of 

Tanzania and Zambia (IFAD, 2011). 

2.2.5 Climate change in Tanzania 

Tanzania is endowed with abundant natural resources and rich biological diversity due to 

its diverse ecosystems, topography and climate. Apart from vast areas of arable land, the 

country has extensive forest and wildlife resources, rangelands, aquatic resources and 

minerals (Agrawalaet al, 2003).  

A number of studies conducted in Tanzania have recognized that climate change and 

variability is happening and is coupled with significant impacts on these natural resources 

including agriculture which is the main source of livelihood in rural areas (Agrawalaet al, 

2003). The wider global climate change trends are greatly reflected in Tanzania‟s climate 

because of her geographical location and the topographical characteristics. The country 

offers the best opportunity to study and further understand global climate trends because 

of its temperature variability and environmental changes from one area to another. Recent 

research suggests that, along with other East African countries, climate change is having 

significant impacts on Tanzania(Candida et al,2011). 

Mean annual temperatures and average daily temperatures are expected to rise by 2 to 4 

ºC in Tanzania by 2075 as a direct consequence of climate change (URT, 2003). The 

country is however projected to warm up less than many other African countries notably 

those in northwestern and southern Africa (Candida et al,2011). Interestingly, the interior 
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parts of the country are projected to face higher temperature increases than coastal areas 

whilst cold and dry seasons will warm more than warm and wet seasons (Mwandosya, et 

al., 1998). Apart from temperature data, change in rainfall patterns is likely to be more 

torturous and with immediate severe effects. In Tanzania, rainfall models indicate that 

rainfall will become less predictable and their intensity more volatile (IPCC, 

2001)Tanzania including Zanzibar expects to have a decrease in rainfall by between 0 to 

20% in the inner parts of the land.  

Recent studies on climate change in Tanzania show that there will be an increase in 

extreme weather events (URT, 2003) namely, flooding, droughts, cyclones, tropical 

storms all of which are projected to be of more of intense, frequent and unpredictable 

(Charles et al, 2006) The vulnerability of the countries to such extreme weather events 

can be gauged from the recurring drought conditions and the El Niño seasons of 1992-

1993 and 1997-1998. In terms of impacts to the society, the El Niño episodes were very 

significant because they were accompanied by heavy socio-economic losses. 

The El Nino episodes resulted in nationwide power blackouts and rationing, massive 

losses of livestock and agricultural crops, food shortages and sky rocketing prices (Ceven 

et al,2010). Consequently, the government had to introduce emergency food aid to many 

parts of the Countries during which families walked up to 50kms to receive their 

handouts. Most importantly, the El Niño resulted in widespread diseases such as malaria, 

diarrhea and cholera which added economic hardships to families and the government. 

Moreover, there were widespread damage to infrastructure and property and loss of 

livelihoods, which overwhelmed the Countries and its people (URT, 2003). 
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2.2.6 Subsistence farmers and climate change 

Small scale spices producers in Zanzibar are part of subsistence farmers, who have very 

small farm size, most of them depend on rainfall and use low technology in their 

agricultural activities. Changing climate in the world likely to affects much small scale 

farming including those in Zanzibar. This is because; subsistence farmer‟s adaptive 

capacity is limited when subjected to multiple stresses (Easterling et al, 2007). These 

stresses range from exposure to climate and physiological change. Subsistence farms are 

often in remote and rural locations with limited capacity to adopt new technologies due to 

low education levels and economic power However, subsistence and small holder 

livelihood systems do present some interesting adaptive resilience due to their indigenous 

knowledge and ability to work in small family communities (Easterling et al, 2007). 

Agriculture and water resources are the most vulnerable sectors to climate change in 

Zanzibar given climatic stresses of: temperature increases, extreme events of drought and 

floods and soil degradation (Cruz et al, 2007). Due to the complex systems nature of 

climate change human factors such as urbanization and increasing population compete 

with agriculture for water resources and land exacerbating the climatic impacts. 

2.2.7 Agriculture in the context of Zanzibar economy 

The agriculture sector contributed to an average of 25% of the total GDP within eight 

years period from 2000 to 2007, but in 2010-2014 the average contribution of agriculture 

to GDP decreased to 0.4% (OCGS, (2014). This contribution to the GDP is attributed by 

its dominance in foreign exchange earnings which currently account to over 70 percent. 

However, the Zanzibar depends on limited agricultural commodities as primary export 

items such as spices products like cloves and seaweed. Figure 1 shows some spices 

growing in Zanzibar.  Other potential export commodities include spices, marine products 
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and fruits which have so far registered insignificant export proportion. Agriculture is also 

by far the most important source of employment in the Islands. On average, 70 percent of 

the population depends directly or indirectly in the agriculture sector for their livelihood 

(OCGS, 2007).This implies that the sector has high potential for tackling socio-economic 

challenges including high levels of income poverty and food insecurity. Given the 

importance of the sector as a source of livelihood for the large majority of the population, 

and a base for foreign exchange earnings; the sector deserve adequate public and private 

sector investment for attaining and maintaining the anticipated high growth rate. This 

remains a critical challenge for agricultural transformation in Zanzibar (ZTSD, 2009). 

Pepper     Chili   Cardamom 

 

Allspice-Pimento   Vanilla   Mustard seed 

 

Coriander    Durian 

 

Figure 1: Some types of spices in Zanzibar Island 

Source of photo: UNIDO and FAO, 2005 
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2.2.8 Major Challenges for Agriculture and Rural Development 

Climate changes are expected to severely  compromise agricultural production and food 

security in many African countries. In East and Southern Africa, the effects of climate 

change will be compounded by the region‟s high poverty levels, weak infrastructure, poor 

natural resources management and dependence on rain fed agriculture. As a result of 

climate change, the region could see reductions of the production of spices and other 

major crops such as cassava. Traditional communal livestock activities may be 

disadvantaged because of increased erosion and the invasion of woody weeds in some 

areas. Water-related problems, already serious in the area, are likely to worsen as a result 

of climate change (IFAD, 2011). 

2.2.9 The Impact of Climate Change on Livelihoods 

Climate change will continuously affect agricultural communities. In different ways for 

example, food supply may be reduced during period of short rains when long duration 

varieties are promoted. Crop yields could be reduced mainly as a result of erratic rains, 

floods; droughts and soil infertility. Most of the areas are vulnerable because of high land 

degradation (soil and forest), extreme geographical events and salinization. Unpredictable 

droughts may be the most limiting factor for crop production. Most of the areas have 

already several water shortage conditions, thus increasing population pressure and 

competition for water resources effect of successive droughts more severe. Water 

availability may be sensitive to climate change and severe water stress conditions will 

affect crop productivity, due to these challenges climate changes with differently affect 

farmer‟s livelihoods. 
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2.3 Knowledge Gap 

Different literature explains fairly the same about the effect of climate change to the 

livelihood of rural agricultural community, but it is noticed that there are some critical 

areas whereby most of the authors missed to capture. For instance they missed to explain 

specifically to what extent spices production is affected by climate change, also the 

authors do not explain specifically about the effects of climate change on the rural 

livelihood that deals with spices productions. This is because observation from other 

crops may be different for spices due to their unique characteristics and long time 

requirements of moderate temperature and rainfall distribution. The literature does not 

also explain the copping strategies by spices farmers. 

 This research intendeded to analyse the effect of climate change on spices production, 

effects on liveihood of spices producers and copping strategies by spices farmers to 

climate change. 

2.4 Conceptual Frame Work 

This part explains the conceptualized interrelation between climate change, spices 

production and the livelihood of spices producers. (Figure 2) 

Climate change has different variable including temperature and rainfall. Changes of 

these variables could cause a decrease or increase of spices production; if the average 

temperature and rainfall are distributed accordingly the spices can grow well and 

increases yield. Increase in spices production can improve the livelihood through 

increased income, food security and assets. If the climate change causes poor distribution 

and amount of rainfall; spices production will be negatively affected causing low yields, 

increased diseases and eventually affecting income generation and food security. These in 
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turn will affects spices producers and make them engage in other livelihood activities as 

coping strategies.  

In this conceptual frame work climate variable are considered as independent variable 

while spices production and livelihood are dependent variables. 

 

Figure 2: Conceptual framework: Interrelation of climate change and the livelihood 

of spices producers 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Research Area 

3.1.1 Selection of the Study Area 

This research was conducted in Kizimbani and Mbuzini villages in West District of 

Zanzibar (Figure 3).  The study villages were selected because they are main producers of 

different spices in Zanzibar. These areas also attract many tourists through the spices 

tours. Spices produced in these areas include cinnamon, pepper, ginger, lemon grass, 

iodine, cocoa, nutmeg, clove, and vanilla. 

 
Figure 3: Zanzibar Map Showing Research Area Location  

(Source: lonely planet, 2015) 

http://en.wikipedia.org/wiki/Cinnamon
http://en.wikipedia.org/wiki/Black_pepper
http://en.wikipedia.org/wiki/Ginger
http://en.wikipedia.org/wiki/Lemon_grass
http://en.wikipedia.org/wiki/Iodine
http://en.wikipedia.org/wiki/Theobroma_cacao
http://en.wikipedia.org/wiki/Nutmeg
http://en.wikipedia.org/wiki/Clove
http://en.wikipedia.org/wiki/Vanilla
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3.1.2 Description of the Study Area 

Zanzibar is a mainly low lying island, with its highest point at 120 meters above sea level 

in Indian Ocean. The West District has about 184,701 inhabitants. It has 11 wards and 29 

shehias (Othman, 2003). It is 16km from Zanzibar town. Major economic activity is 

agriculture where by 70% of farmers are engaged in spices production. Other economic 

activities in the areas are tourism and petty trade. The area temperature ranges between 

27
0
C to 33

0
C and humidity is about 56% to 73% while average rainfall is about 1564 mm 

(61.6 in) (Weather base, 2011) 

Major types of spices grown in West District of Zanzibar are cardamom, gingers, chili, 

coriander, durian, pepper and vanilla.  It has fertile soil for agricultural activities such that 

communities in the area are also engaged in food crops production like cassava, rice, 

millet, coconuts, mangoes and vegetables. (GCAP, (2012)  

3.2 Research design 

Orodho (2003) defines research design as the outline or plan that is used to generate 

answers to research problem. For this type of research, researcher applied a cross-

sectional design because cross section design allowed the researcher to collect data at one 

point at a time (Kombo and Tromp, 2006). This research design was suitable to this study 

because it intended to analyze the cumulative impact of climate change to the spices 

production, livelihood and coping strategies taken by spice producers. 

3.3 Target Population 

Population refers to the larger group from which the sample is taken, this include some of 

the overall demographics and class of the population (Kombo and Tromp, 2006). 

Zanzibar spices farming communities were target population for this study. Other 
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stakeholders like Ministry of agriculture, department of environment, meteorological 

authorities and tourist guiders were also considered as target population. 

3.4 Sampling Frame 

The research involved spices farmers and key informants. Key informants were elders 

from the study villages, tourist guiders and officials from departments of agriculture, 

environment and meteorology. A sampling frame was a list of individuals to which a 

sample for study was drawn (Kombo and Tromp, 2006). In this study a list of key 

informants was available from department of environment, agriculture, meteorology and 

spice tours guides while other sampling frame was a list of farmers obtained from village 

leaders. The list of elders was also available from the village leaders.  

3.5 Sampling Design 

Sampling design refers to the part of the research plan that indicates how cases are to be 

selected for observation. Sampling design normally has two methods which are 

probability and non-probability sampling methods(Creswell, 2012) 

In this research both probability and non-probability sampling methods were used 

(Williams, 2008).Researcher used a probability method with focus on simple random 

sampling for all small scale spice producers from Kizimbani and Mbuzini villages. The 

simple random sampling method provided equal chance to all elements in the population 

to enter in the study and reduced bias during the selection. 

Non-probability sampling was used to select key informants. This method of sampling 

aimed practically to get respondent‟s who are rich in information related to the study. Key 

informants were purposely selected based on their experiences with the research 

issues,(Williams, 2008). 
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3.6 Sample Size 

A sample size for this research was 90 respondents, 70 respondents being spice farmers 

and other 20 were key informants.  

Researcher used the formula in equation (1) (Rwegoshora, 2006) to estimate the sample 

size.  

𝐧 =
𝐍

𝟏+𝐍 𝐞 ²
……………………………………..…. (1) 

Where nis the sample size,N is the population size, 1is constant and e isa margin of error. 

The population (N)size  was 116 spice household farmers, level of significant is 5% 

confidence level is 95%. 

3.7 Sample Distribution 

The samples size was distributed as indicated in Table 1. Distribution of the sample size 

depends upon the list of spices farmers in each village. Mbuzini village has 48 sample 

sizes because it has larger population than Kizimbani village. 
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Table 1: Sample distribution 

Category Mbuzini Kizimbani Total 

Spices farmers 48 22 70 

Village leaders  1 2 3 

Elders 1 2 3 

Tourists guiders   4 

Agriculture officers   4 

Environmental officers   4 

Meteorological officers   2 

Total respondents   90 

3.8 Data Collection Methods 

The study used both primary and secondary data as the sources of information. 

3.8.1 Secondary Data 

Secondary data was collected through review of relevant documents from books, journals, 

policy documents and reports. Sources of these documents were from internet, library, 

various nationals, regional and international organizations offices dealing with climate 

change, spices market and environment. 

3.8.2 Primary Data 

Primary data is the group of data available from the field or respondents; it is the first 

original information from the respondents directly to the researcher. This data was 

collected using interviews, Focused Group Discussions and Observations. Details for 

each method is here under present 

 

 

http://en.wikipedia.org/wiki/Data
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Interviews 

It used questionnaire to collect data by interviewing farmers and village leaders, and key 

informants. A questionnaire was pre-tested to small sample before actual interviews. Pre-

testing assisted to check the authenticities of the questionnaire and to estimate the time. 

The interview was done by researcher and 3 researcher assistants who were trained by 

researcher. 

Focus Group Discussion 

It is the method that involved a group of respondents with researcher or his team to discus 

selected issue necessary for the study.  

In this study the groups of 6 respondents were organized for group discussion, male, 

female and village leaders were included in groups in each village making a total of 12 

groups. Discussion was conducted in both villages. Kizimbani village had 4 groups and 

Mbuzini had 8 groups. Each group consisted of 6-8 members, discussions were guided by 

a checklist (Appendix 3) 

Observations 

It is the method which researcher used to collected data by observation on issues related 

to spices production. The technique helped research to collect data related to the study, 

check the validity and relevant of the data provided by other methods. During 

observations researcher used a checklist as tool to guide observation (Kombo and Tromp, 

2006).  (Appendix 4) 

3.9 Type of data collected 

The following data was collected for each objective. 
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Objective 1: To assess the effect of climate change on spices production in West District 

Zanzibar 

Variables: Temperature, rainfall, wind, humidity, sea level and wind variable. Data on 

these variables were collected from the meteorologist‟s offices 

Objective 2: To assess impact of climate change on the livelihood of spices producers. 

Variable: Spices production, income level, yield level, types of spices and economic 

activities. 

Objective 3: To identify the copping strategies taken by spices producers on climate 

change. 

Attributes: Practices and activities take by farmers to cope with the climate change. 

3.10 Data Analysis 

Data was systematically analyzed using micro soft excel andStatistical Package for Social 

Science (SPSS) computer packages (Pallant, 2005). Descriptive statistics such us 

percentages of responses, frequencies and means were computed to establish the value 

and proportions. Cross-tabulation was used to make comparisons Data from Focus Group 

Discussion was analyzed by scoring and ranking methods Meier and Brudney (1987) 

3.11 Reliability 

Meier and Brudney (1987) consider that „an indicator is reliable if it consistently assigns 

the same numbers to some phenomenon, If two different people use an indicator and 

arrive at the same value, then again, we say that the indicator is reliable. To insure 

reliability in this research, researcher made sure that all questions were pre-tested with 
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sample of 5 respondents from Kizimbani village. Also researcher trained the3  research 

assistants so as to make sure they understand the research objectives, questionnaire and 

procedure of dealing with respondents so as to get the correct answers.  

3.12 Validity 

To ensure validity of the data collected in this study, different methods were used in data 

collection for triangulation. (Meier and Bredney, 1987). Researcher used assistant 

researchers who are familiar with local language and environments to build confident 

with respondents. Further more local leaders from the villages were involved in this study 

to provide trust and confidence. Also objectives of the study were clearly explained and 

participation was on voluntary basis. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.1 Introduction 

This chapter presents and discusses major results relating to research objectives. The 

discussion of the results are based on  research objectives and research questions which 

include effects of climate change in spices production, effects of climate change on 

livelihood of spices production in West District of Zanzibar and the copping strategies to 

climate change by spices producers in West District of Zanzibar. Characteristics of the 

respondents are also presented and discussed. 

4.2 Demographic characteristics of respondents 

4.2.1Personal characteristics 

Results in Table 2 show personal characteristics of the respondents based on sex, age, and 

length of stay in their current place of residence. The results indicate the following: 

4.2.1.1 Sex 

Results (Table 2) show that most of the respondents in the study areas were male (88.6%) 

while few (11.4%) were female. This is because in most African countries male are the 

head of households. They are also more engaged in farming and control particularly cash 

crops. 
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4.2.1.2 Age 

Results (Table 2) show that middle aged (54.2%) and aged (31.4%) are more engaged in 

spices production than other ages. This is because middle aged respondents own spice 

farms in the areas than old ones. The number of middle aged who owns the farms is high 

because many of them had ability to rent or purchase for spices farming. It is also possible 

their proportion in the populations also high such that the feasible livelihood option isto 

engage in spices farming. 

4.2.1.3 Marital Status 

Results show that majority (74.2%) of respondents are married. These results imply that 

households in the area are stable and have family responsibilities. These households may 

be interested in spices production if it is profitable to meet family needs. The results in 

Table 2 imply that any effect of climate change to the agricultural activities will also 

affect the life of about 74.2% of married families who depend on agricultural activities.  

4.2.1.4 Place of Birth 

Results in Table 2 show that 67% of respondents were born within the research area 

villages. These imply that many farmers in this area had long experience and evidences 

concerning the climate change and livelihood activities. However, this may also mean 

limited interactions with outside areas. This may lead to conservative ideas. 

4.2.1.5 Length of Stay 

Results (Table 2) show that about half (54.2%) of respondents have stayed in the area for 

16 to 30 years. The number of respondents who have stayed in the area for long time is 

higher in Mbuzini village than Kizimbani. This is because Mbuzini village is an old one 
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compared to Kizimbani. The implications of these results arethat respondents had 

experiences in spices farming as well as the effects of climate changes. 

Table 2: Selected Demographic Characteristics of Respondents 

  Respondents (%)  

Variable Descriptions Kizimbani 

(n = 22) 

Mbuzini 

( n = 48) 

Total 

(N = 70 ) 

Sex Male 90 87.5 88.6 

 Female 9 12.5 11.4 

Age Young age (18-35) 9 4.1 5.7 

Middle age (36-49) 41 60 54.2 

Agedage (50-65) 41 27 31.4 

Old age(>65) 9 8.3 8.5 

Marital status Married 68.1 77 74.2 

Single 22.7 14.5 17 

Divorced 4.5 2 2.8 

Widow 4.5 6 5.7 

Place of birth Yes 68.1 66.6 67.1 

 No 31.8 33.3 32.8 

Length of stay 

(years) 

1 ≤ 15 

22.7 25 24.2 

 16 ≤ 30 54.5 54 54.2 

 31 ≤ 44 13.6 12.5 13 

 45 ≤ 60 4.5 6.2 6 

 ≥ 60 4.5 2.8 2.8 

Source: Field data, June 2013 
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4.2.1.6 Education Level 

Results in Table 3 show that 42.9% of respondents reported to have finished lower 

secondary school level and 40% reported to have finished their studies in upper secondary 

school levels. These levels of education can be considered adequate to understand the 

proper farming methods and the impacts of climate change if supported by extension 

services. 

Table 3: Education level of respondents 

Level of Education Respondents (%) 

 

 

Kizimbani 

(n=22) 

 

Mbuzini 

(n=48) 

Total 

(N=70) 

Non-formal education 
 

9 6.25 7.1 

Primary level 
 

9 8.3 8.6 

Lower secondary level 
 

45 41.7 42.9 

Upper secondary level 
 

36.4 41.7 40.0 

Degree level 
 

0 2 1.4 

Source: Field data June 2013 

4.3. Resources Characteristics 

Results on the resources characteristics based on economic activities, households size and 

farm ownership are presented in Tables 4, 5 and 6. The results indicate the following. 

4.3.1 Major Economic Activities 

Results (Table 4) show that majority (77.1%) of farmers are engaged in spices production. 

This is because spice farming is the main business sector in the area of study. Spice 

farming is also among the tourist attraction sectors in the Spice Island of Zanzibar, It is 
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one among the sectors that contribute to foreign currency and employment opportunities 

in the Island of Zanzibar. The results imply that any negative effects of climate change 

will affect the livelihood of majority of farmers who depend on spices. 

Table 4: Major economic activities 

Economic activities Respondents (%) 

 

 

Kizimbani 

(n=22) 

Mbuzini 

(n=48) 

Total 

(N=70) 

Spice farming only 
 

77.3 77 77.1 

Food crops farming only 
  

2 1.4 

Mixed farming including 

spices  
22.7 

16.7 
18.6 

Business 
  

4.2 2.9 

Source: Field data June 2013 

4.3.2 Household size 

Results (Table 5) show that 39% of farmers have 1 to 5 members in their households sixty 

percent(60%) of farmers have about 6 to 10 members of household and only 1% has more 

than 11 members of household. This household size of 6 to 10 is high according to 

Zanzibar household size reports in 2014which was 3 to 5. These household sizes can 

imply availability of labor for species production. 
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Table 5: Household size 

Household size (No) Respondents (%) 

 

 

Kizimbani 

(n=22) 

Mbuzini 

(n=48) 

Total 

(N=70) 

1≤5 
 

31.8 41.7 39 

6≤10 
 

68 56.3 60 

≥11 
 

0 2 1 

Source: Field data June 2013 

4.3.3 Farm Ownership 

Results in Table 6 show that about half (54.3%) of farmers are using bought land. This is 

because most of the farms are owned by the government and families who live in the area 

for long periods. Owning land for the spices farming in the area provide security to the 

farmers, they can be allowed to get loan from the banks through their land ownership. 

Results on Table 6 show that 30% of respondents use inherited land from their parents. 

Table 6: Farms ownership 

Farm ownership Respondents (%) 

 Kizimbani 

(n=22) 

Mbuzini 

(n=48) 

Total 

(N=70) 

Bought 54.5 54.2 54.3 

Borrowed 4.5 10.4 8.6 

Inherited 31.8 29.2 30.0 

Rented 9 6.3 7.1 

Source: Field data June 2013 
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4.4 Effect of Climate change on spices production 

4.4.1 Evidences of climate change – Farmers perception 

4.4.1.1 Rainfall amount 

Results in Figure 4 indicate that three quarters (75%)of respondents reported that rainfall 

amount has decreased during the past 25 years. On the other hand 4% of respondents 

reported that they do not know whether the rainfall has decreased or not. This is because 

they had not stayed in the study areas for a long time to see the changes. 

Farmers perception are also observed by Lovejoy, (2005)in his book Climate change and 

Biodiversity who reported prolonged dry seasons within the rainy season and early ending 

of rainy season as the major causes of decreased agricultural productivity. 

4.4.1.2 Temperature 

Results (Figure 4) indicate that majority(85%) of respondents from Mbuzini reported that 

temperature has increased during the past 25 years. Results also show that about three 

quarters (73%) of respondents from Kizimbani village observed that the temperature has 

also increased for the past 25 year. Small proportions (0.2%) of farmers from both 

villages reported that they don‟t know if there was any change of temperature for the past 

25 years. Results show that some of them have little knowledge due to their short period 

of staying in the study areas.  

4.4.1.3 Sea level rise 

The results (Figure 4) indicate that majority (85%) of respondents reported that sea level 

has increased during the past 25 years. Majority of respondents have witnessed the 

change of sea level because have been living in the area for long periods. The increase in 
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sea level causes change in  the wind patterns resulting into dry winds with no rainfall in 

some parts. 

4.4.1.4 Humidity and wind 

Results (Figure 4) show that about half (50%)of respondents reported to observe a 

decrease in humidity for the past 25 years. Humidity contributes to crop growth by 

influencing water requirements and length of growing period. Hence its change is likely 

to affects spices production. Results in Figure 4 also indicated that about three quarters 

(75%)of respondents reported that wind has increased during the past 25 years. Wind 

speed is also likely to affect spices production due to its influence on crop water 

requirement and on set and amount of rainfall. 

 

Figure 4: Farmers perception on the trend of climate change variables 

Source: Field data June 2013 
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4.4.1.5 Scientific Evidences of Climate Change 

Temperature: 

Farmers perceptions on temperature increase is supported by scientific evidence from 

Tanzania meteorological Agency (2011) (Figure 5) which indicate that the average 

monthly temperature in Zanzibar was 34 ͦ Cin 2001 – 2011 February compare to a 

monthly temperature of 31 ͦBetween 1971 -1980 an increase of about 3 ͦC 

 

Figure 5: Temperature Trends in Zanzibar (1971 –2011) 

(Source, TMA, 2012) 

Sea Level 

The results on farmer‟s perception sea level are also supported by meteorological results 

as indicated in Figure 6. The results from meteorological Station show that sea level has 

decreased between 1900 to early 2000 and started to increase during 2000 to 2010 which 



36 

is the period of majority of farmers have experienced. The resultsare also supported by 

technical report presented by global adaptation partnership and United Kingdom 

department of development (2012)that Climate Change has now been confirmed beyond 

reasonable doubt to be a global reality, several extreme weather incidents have been 

observed during the past years. For example, on 21st March 2008 Zanzibar experienced 

the highest rise in sea –level, which caused flooding of the old town. Changes in sea level 

have led to beach erosion in many places throughout Zanzibar such as Jambiani, 

Kiwengwa and Nungwi 

 

Figure 6: Annual sea-level trend in Zanzibar (1990 – 2010) 

Source: TMA, 2012 

4.5 Impact of Climate Change on Spices Production 

4.5.1 Spices Production Level 

Result in Figure 7 show the trend in area allocated for spices production in the past 25 

years. The results show that majority of farmers perceived a decreasing trend to almost all 
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spices. Large differences is observed for ginger, vanilla, turmeric and cinnamon where 

there is significant decrease in area allocated for spices crop cultivation an indication that 

these crop are affected by climate change. This is supported by Channing, (2012) who 

reported that the consequences of climate change for agriculture and food security as a 

serious concern due to its effects on crops production and food security. 

The trend is opposite for the cumin which show are increasing trend in area cultivated. 

This is because cumin could survive the drought condition in the area. 

 

Figure 7: Trend in spices cultivated area 

Source: Field data June 2013 

4.5.2 Yield levels 

Results in Figure 8 show the perceived yield trend by farmers. The results indicate 

declining yield trend for all spices. The decline is significant to cloves whose yield levels 
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have been reduced from 7000 acre in past 25 years to 5000 acreduring the time of this 

study. These results imply that cloves are more sensitive to climate change than other 

spices. 

 

Figure 8: Spices yield level trend 

Source: Field data June 2013 

4.5.3 Changes of types of spices  

Results in Figure 9 indicate that half (55%) of farmers used to cultivate cardamom in past 

25 years, but the number has decreased to 35% during the time of this study. Results also 

show that 39% of farmers cultivated lemongrass in past 25 years, but during the time of 

this study the proportion of farmers who cultivate lemon grass increased to 58% because 

this type spice takes short period to mature. During FGD meeting there was reported by 

farmers that there has been an increase of farmers who cultivated vanilla because it is 

little affected by high temperature due to climate change.  
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Figure 9: Changes in types of spices cultivated 

Source: Field data June 2013 

4.6 Impact of Climate Change on the livelihood of spices producers. 

4.6.1 Diversification of economic activities 

Results (Figure 10) show that majority (60%)of farmers have changed from spices 

farming to government employee activities in past 25 years because of low production of 

spices crops. Also 30% of farmers changed from spices to business activity because of 

low profitability likely to be caused by the effect of climate change. 

About half (50%) of farmers have decided to diversity incomes by involving in other no-

farming activities so as to cope with the effect of climate change. As a result they have 

diversified their activities to business (30%) and fishing (35%) versus (50%). The results 

supported by Candida et al, (2011) who report that Climate change has also forced people 

to move from their villages to urban areas for paid jobs.  
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Figure 10: Major economic activities of spices farms 

Source: Field data June 2013 

4.6.2 Low income 

Results in Table 7 show the average annual income from spices production. The results 

indicate that majority (47%) of farmers earn 2600,000 – 3,500,000/-and 33% of farmers 

earn 1,000,000 – 2,500,000/- (Tsh/annual). This is relatively low income in absolute term 

and in comparison with the previous earning from spices production. According to key 

informants and FGD profit from spices production has significantly dropped due to low 

production (yield) affected by climate change. It was also revealed during FGD that 

market fluctuation have also compounded the problem due to climate change. The results 

also supported by Charles (2006) that poor people are particularly vulnerable to climate 

change because poverty is often linked to a higher reliance on natural resources.  
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Table 7: Income from the agricultural activities 

Amount Respondents (%) 

(Tsh/year) Kizimbani Mbuzini Total 

 (n=22) (n=48) (N=70) 

1,000,000≤2,500,000 

2,600,000≤3500,000 

3,600,000≤4500,000 

4,600,000≤5500,000 

5,600,000≤7500,000 

≥7,600,000 
 

54.5 

36 

9 

- 

- 

- 
 

23 

52 

9 

8 

6 

2 
 

33 

47 

9 

6 

4 

1 
 

Source: Field data June 2013 

4.6.3 Less expenditure on social services and basic needs 

Results in Table 8 show that 77.1% of spices farmers reported to have reduced their 

expenditure on necessary needs such as food, clothes and health services because of the 

low income from spice production. Relatively large proportions (18.6%) of farmers also 

reduced expenditures on farming activities. According to FGD farmers have been forced 

to reduce expenditure on basic needs from three meals to two because the spices 

production has dropped resulting into low income. The results are also observed by 

Revolutionary Government of Zanzibar report in Zanzibar Strategy for Growth and 

Reduction of Poverty reports 2010-2015 which reports that the last household budget 

which showed that food still occupies more than 50 percent of the value of goods 

consumed by households per month. This results also evaluated by Charles (2006) who 

reported that according to government of Tanzania statistics, over a third of Tanzanians 

(36 per cent) live below the basic needs poverty line and almost one in five (19 per cent) 

survive below the food poverty line. 
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Table 8: Reduced expenditure patterns 

Social services/Basic needs Respondents (%) 

 Frequency  Total 

Food and clothes 54 77.1 

Funds for emergency 1 1.4 

Farming activities 13 18.6 

Other services 2 2.9 

Source: Field data June 2013 

4.7 Copping strategies to climate change by spices producers 

Results in Figure 11 show the copping strategies by farmers to climate change. The 

results indicate that farmers are doing the following strategies to cope with the climate 

changes. 

4.7.1 Irrigation 

Results in Figure 11 show that 30% of respondents reported to use irrigation as measures 

to cope with the drought attributed by climate change. Farmers have opted to irrigation 

because with irrigation they can grow all shortly matured spices twice in a year and 

increase their income for improving their livelihood. However, this option is relatively 

costly such that majority can‟t afford. Irrigation also requires technical knowledge which 

majorities of farmers do not posses 

4.7.2 Planting drought tolerated spices 

Results in Figure 11 show that 49% of spices farmers have opted spices varieties which 

can tolerate drought conditions caused by the climate change. Drought tolerant spices 

according to farmers include cinnamon, cardamom and coriander. The results also 
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observed by even (2010) who suggested that government has to introduction of crop 

species resistant to environmental stresses like drought, pests and diseases to reduce crop 

failures due to the effect of climate change. 

4.7.3 Changes of crops 

Results in Figure 11 show that some farmers 35% reported to have changed from cloves 

to cinnamon, cardamom and coriander crops because these crops can survive better in the 

changing environment induced by climate change 

4.7.4 Using fertilizers/manure 

Results in Figure 11 indicate that few farmers (10%) have opted to use manure as option 

to address the impact of climate change. With the use of manure, they impure soil fertility 

and moisture conditions. It creates favorite conditions for spices growth. 

However, the availability of sufficient amount and knowledge on proper application to the 

spices was reported to be a challenge in using manure. 
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Figure 11: Practices to cope with the impact of climate change 

Source: Field data June 2013 
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CHAPTER FIVE 

CONCLUSION AND RECOMMENDATION 

5.1 Conclusion 

The results obtained from this study can lead to the conclusion that both farmer‟s 

perception and scientific data provide evidences that climate change is happening in the 

study area. Evidences include rise in temperature, sea level and declining amount of 

rainfall. These changes in climate have negatively affected spices production by making 

farmers not only reduce area for spices production but also have reduced spices yields 

compared to the past 25 years. Farmers have also changed the types of spices due to the 

climate change. 

Reduces spices production has significantly lowered the income of spices farmers. 

Copping strategies by spice farms include diversification of activities such that they are 

now involved in other activities such as business and fishing. Types of spices grown have 

also changed with an introduction of spices that was not common in previous years. 

Drought tolerated varieties are now most preferred to cope with situation. Farmers are 

also using irrigation and farm yield manure to reduce the impact of climate change on 

spices production. 

5.2 Recommendation 

Based on results from the study, the following are important recommendations that can be 

taken into consideration;- 

The government through its agricultural extension services and research should assist 

spices farmers to identify and manage drought tolerated spice varieties. 



46 

The government through the extension services needs to support farmers to establish and 

properly manage irrigation system for spices production. Types of support that is required 

include training, capital and technology. 

More baskets of options of strategies to cope with climate changes need to be made 

available to farmers so as to increase their ability to cope with the climate change. 

5.3 Suggestions for further research 

Based on the results from the study the following are the proposed area for further 

studies:- 

Identification and validation of drought tolerant spices varieties that are little affected by 

climate change, establishment of water requirement and best irrigation methods for spices 

production, and research on identification of factors for adaptation of the proposed 

measures to cope with climate change is also important. 
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APPENDICES 

Appendix 1: Questionnaire to the spice’s farmers 

THE UNIVERSITY OF DODOMA 

Questionnaire to the spice’s farmers 

This questionnaire is designed to collect data that will be used to assess the effect of 

climate change on the production and livelihood of spices producers in the West District 

of Zanzibar. The information provided will be treated as confidential. The researcher will 

not disclose the identity of the respondent under any circumstances. 

Questionnaire number……………… 

Place:  

District:………………………Shehia/Village:………………………….Date……………

….. 

Part A: Personal characteristics 

1. What is your relation with the head of household  

i. Husband 

ii. Wife 

iii. Children 

iv. Brother 

v. Head myself 

vi. Others (Specify) 
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2. How old are you? ……………………… (yrs) 

 

3. Your Sex,  i. Male (…….. )  ii. Female (…….) 

 

4. Is this village / Shehia your place of birth? 

i. Yes (……) 

 

ii. No (……) 

 

5. For how many years you lived in this area ….. …. (Actual number)? 

 

6. What is your marital status?  

i.  Married,  

ii. Single,  

iii. Separated,  

iv. Divorced,  

v. Widowed 

 

7. What is your education level? 

i) Non-formal education 

ii) Primary level  

iii) Lower secondary level 

iv) Upper secondary level 

v) Diploma level 

vi) Degree level 

vii) Other …………(specify) ………………. 
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8. How many members of your households including yourself……………. (actual 

number)? 

 

Part B: Resources characteristics 

9. What are your major economic activities?  

 

i. Agriculture -spices farm only 

ii. Agriculture food crops farm only 

iii. Agriculture food and spices mixed (Intercrop) 

iv. Business 

v. Livestock keepers 

vi. Formal employment 

vii. Others, …….(Specify) ……………. 

 

10. What were your main economic activities 25 years ago? 

i. ……………………………… 

ii. ………………………………… 

iii. ………………………………… 

 

11. Have you ever changed from spices production to other activities or other 

activities to spices production?  

i. Yes to what? ………………….. If yes what is the reasons? 

a. ……………………………………………………… 

b. …………………………………………………….. 

c. …………………………………………………….. 
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ii. No (……) If no what is the reasons? 

a. ……………………………………………………….. 

b. …………………………………………………………. 

c. …………………………………………………………… 

 

12. What  is the annual income from all activities you perform 

Activity Income/month Income/season Income/year 

    

    

    

    

 

13. For how long you have been cultivating spices?  

 

……………………………years 

 

14.  How many plots of spice production do you own? 

……………………. 

 

15. What is the type of ownership of your spices farm(s)? 

i. Rented, 

ii. Borrowed,  

iii. Inherited,  

iv. Bought 

v.  Others (specify)…………………… 
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16. What type of spices do you produce?   

No. Spices Current 25 years 

past 

 Spices Current 25 

years 

past 

i Cinnamon   vi Cloves   

ii Cardamom   vii Lemongrass   

ii Ginger   viii Cumin   

iii Vanilla   ix Coriander   

iv Chili   x Bixa   

v Turmeric   xi Others …..   

17. What is the current yield level of spices you grow? (fill the table please) 

 

Spice type Acre cultivate Yield levels 

 Current Past 25 yrs Current Past 25yrs 

     

     

Other crops     

     

     

     

 

18. What are the reasons for the observed trends above (farm size, yield levels?) 

i. ………………………………………………………………………. 

ii. ……………………………………………………………………… 

iii. …………………………………………………………………….. 

19. If producing more than one spice which one do you prefer and why? 

i. Preferred spices …………………………………….. 

ii. Reasons of preferences 

a. …………………………………………………………………….. 

b. ………………………………………………………………… 

c. …………………………………………………………………… 
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20. If changed what are the reasons for the change of those kinds of spices? 

i. ……………………………………………………………………… 

ii. ……………………………………………………………………… 

iii. ………………………………………………………………………… 

21. What are the current problem affecting spices productions (multiple response)? 

i. Floods (  ) 

ii. Heavy rainfall (  ) 

iii. Poor rainfall ( ) 

iv. Long dry season (  ) 

v. Less land fertility (  ) 

vi. Disease (  ) 

vii. Yield (  ) 

viii. Number of spices farmers decrease? (  ) 

ix. Market (  ) 

x. Low prices (  ) 

xi. Others…………………………………………… 

22. How do you rate the following variables of climate for past 25 years  

Variable Increasing Decreasing same Don’t know 

i. Rainfall     

ii. Temperature     

iii. Humidity     

iv. Wind     

v. Sea level     
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23. What are the possible causes for the trend you have mentioned above? 

i. Rainfall 

trend……………………………………………………………………Tem

perature trend……………………………… 

ii. Humidity trend………………………………………………. 

iii. Wind trend…………………………………………………… 

iv. Sea level trend…………………………………… 

 

24. What are the effects of the changes you have mentioned above on the spices 

production? 

i. ………………………………………………………………………… 

ii. ……………………………………………………………………… 

iii. ………………………………………………………………………… 

iv. ……………………………………………………………………… 

v. ………………………………………………………………………… 

25. How the changes mentioned above effects /have affected your life? 

i. ……………………………………………………………. 

ii. ………………………………………………………….. 

iii. …………………………………………………………… 

iv. ………………………………………………………………..  

 

26. What are you doing to cope with the changes observed above 

i. Irrigation 

ii. Induced manure for poor fertility land 

iii. Planting spices with highly stability during drought season 

iv. Crop changes 
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v. Regeneration of local species 

vi. Rainwater harvesting 

Others (Specify) …………………………….. 

27. What do the government/extension services propose as strategies to address the 

situation? 

i. ………………………………………………………… 

ii. ……………………………………………………….. 

iii. ………………………………………………………. 

28. Are you satisfying with the proposed measures to cope with climate change? 

i. Yes, (……) 

ii. No, (…..) If not, Why? 

a. ………………………………………………………………………

………………………………………………… 

b. …………………………………………………………… 

29. What are your suggestions on what could be done to cope with climate change?  

i. …………………………………………………………………… 

ii. ………………………………………………………………… 

iii. ……………………………………………………………… 

iv. ………………………………………………………………… 

v. …………………………………………………………… 
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30. What is the current production cost of spices you grow?  

Farm activity Cost 

(Tsh/acre) 

Inputs Qty/acre rate costs 

i. Land 

preparation 

     

ii. Planting      

iii. Weeding      

iv. Spraying      

v. Harvesting      

vi. Processing      

Part: C. Market situation on spices production: 

 

31. Where do you sell your spices?  

…………………………………….. 

Who are the main buyers of the spices you produce? 

………………………………………………… 

32. a) Are the qualities of spices satisfying the need of customers?? 

i. Yes, (….) 

ii. No, (…..) 

b) If Not, Why? 

i. …………………………………………………………………. 

ii. …………………………………………………………………. 

iii. …………………………………………………………………… 
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33. What is the current price of spices you produce 

 

No. Type of 

spices 

Prices 

(Tsh/Kg) 

No. Type of spices Prices 

(Tsh/Kg) 

i   vii   

ii   viii   

iii   ix   

iv   x   

v   xi   

vi   xii   

34. Who sets the price of the species you produce? 

i. Government 

ii. Your self 

iii. Businessmen 

iv. Others…(Explain)………………………………………………… 

35. How do you rate the market situation on spices production? 

i. Better 

ii. good 

iii. Poor 

36. If not good why? 

a. …………………………………………………………………….. 

b. ………………………………………………………………………… 

c. ……………………………………………………………….. 

37. What is the type of transport do you use to transport your spices products? 

i. ……………………………………………. 

ii. ………………………………………………. 

iii. …………………………………………………. 
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38. What are the transport costs to the market?  

…………………………………….. 

39. How do you rate the transport cost? 

i. Costly 

ii. Reasonable 

iii. Cheap 

40. Which assets you have acquire from spices production income? 

No. Household Sources of 

fund sell’s of 

spices 

Partly from 

spices 

Others sources 

i     

ii     

iii     

iv     

v     

vi     

vii     

viii     

ix     

x     

41. What is the main expenditure of income from selling of species? 

i. ……………………………………………………… 

ii. ………………………………………………………… 

iii. ……………………………………………………………… 

iv. ………………………………………………………… 

v. …………………………………………………………… 

THANKS 
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Appendix 2: Questionnaire to key informants 

THE UNIVERSITY OF DODOMA 

Questionnaire to government officials, tourist guide and village leaders 

This questionnaire is designed to collect data that will be used to assess the effect of 

climate change on the production and livelihood of spices producers in the West District 

of Zanzibar. The information provided will be treated as confidential. The researcher will 

not disclose the identity of the respondent under any circumstances. 

Questionnaire number……………… 

Place: District……………………..   Date…………………….. 

Part A: Personal characteristics 

1. Department/Area of work  

i. Meteorology (……) 

ii. Environment (……) 

iii. Agriculture (……..) 

iv. Tourism (………) 

v. Village leader/ Elder (………) 

2. Position ………………………………………………………. 

3. Gender: i. Male (  )  ii.  Female (  ) 

4. Level of education  

i) Primary level  

ii) Secondary level 

iii) Diploma level 

iv) Degree level and above 
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v) Other …………(specify) ………………. 

5. How long have you been  working at this 

department/area?................................years 

6. What are the main responsibilities of your unit/department in relation to spices 

production? 

i) ………………………………………………………….. 

ii) . ………………………………………………………….. 

iii) . ………………………………………………………….. 

Part B: Resources characteristics/Spice production? 

7. What are the current major economic activities of the people in West District?  

i. ……………………………………………………. 

ii. …………………………………………………… 

iii. …………………………………………………… 

8. What were the main economic activities of the people in West District 25  years 

ago? 

i. …………………………………………………………… 

ii. …………………………………………………………….. 

iii. …………………………………………………………….. 

9. What are the emerging new activities? 

i. ………………………………………………………………………….………

……………………………………………………………… 

ii. ………………………………………………………………………….. 
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iii. What are the possible explanations of these new emerging activities? 

i. …………………………………………………………………… 

ii. …………………………………………………………………… 

iii. …………………………………………………………………… 

10. What is the current production cost of spices in Zanzibar?  

 

Farm activity Cost 

(Tsh/acre) 

Inputs Qty/acre rate costs 

vii. Land 

preparation 

     

viii. Planting      

ix. Weeding      

x. Spraying      

xi. Harvesting      

xii. Processing      

 

11. What is the general production of spice‟s trend comparing current situation and 

past twenty five years ago? 

i. Decreasing…………………………………………………………… 

ii. Increasing……………………………………………………… 

iii. Same……………………………………………………………… 

12. What are the major reasons for the trends observed? 

i. …………………………………………………………………… 

ii. …………………………………………………………………… 

iii. …………………………………………………………………… 
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13. How do you rate the following variable of climate for past 25 years? 

 

Variable Increase Decrease same Don’t know 

i. Rainfall     

ii. Temperat

ure 

    

iii. Humidity     

iv. Wind     

v. Sea level     

     

 

14. What are the possible causes for the trend you have mentioned above? 

i. Rainfall…………………………………………………………… 

ii. Temperature……………………………………………………… 

iii. Humidity………………………………………………………… 

iv. Wind……………………………………………………………… 

v. Sea level……………………………………………………… 

15. What are the effects of the changes you have mentioned above on the spices 

production? 

i. …………………………………………………………………… 

ii. …………………………………………………………………… 

iii. …………………………………………………………………… 

16. How do spices producers cope with the changes observed above 

i. ……………………………………………………….. 

ii. ……………………………………………………………. 

iii. …………………………………………………………………. 

iv. ……………………………………………………………….. 
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17. What do the government/extension services propose as strategies to address the 

situation? 

i. ………………………………………………………… 

ii. ……………………………………………………….. 

iii. ………………………………………………………. 

18. Are you satisfied with the proposed measures to cope with climate change? 

i. Yes, (……) 

ii. No, (…..) If not, Why? 

a. ………………………………………………………………… 

b. ………………………………………………………………… 

c. ………………………………………………………………… 

19. What are your suggestions on what could be done to cope with climate change?  

i. …………………………………………………………………… 

ii. …………………………………………………………………… 

iii. …………………………………………………………………… 

iv. …………………………………………………………………… 

v. …………………………………………………………………… 

Part: C. Market situation on spices production: 

20. How do you consider the market of spices? 

………………………………………………………………………. 

21. Who are the main buyer of spices from farm in West district  

i. ……………………………………. 

ii. ……………………………………….. 

iii. …………………………………………….. 
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22. Who set the price of spices in the Countries? 

i. ………………………………………………………………… 

ii. ………………………………………………………………… 

23. Are there any value additions to increase the price of spices? 

i. ……………………………………………………….. 

ii. ………………………………………………………… 

iii. …………………………………………………………… 

 

 

 

 

THANKS 
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Appendix 3: Checklist to guide Focus Group Discussion 

1. Rank the benefit of spices production, cost and market situation   (5 points 

for most,1 for the least) 

 

Category Focus Group Discussion Total Position 

 Kizimbani Mbuzini   

Benefit of spice production 

     

     

     

     

     

Cost of spices farming 

     

     

     

     

     

Market situation of spices farming 
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2. What are the  impacts of climate change 

Category Focus Group Discussion Total Position 

 Kizimbani Mbuzini   

Production level 

     

     

Yield level 

     

     

Poverty problem/Income level 

     

     

Unemployment rate 

     

     

Agricultural cost 

     

     

Basic needs expenses 

     

     

     

3. What strategies do farmers take to cope with climate change 

Category Focus Group Discussion Total Position 

 Kizimbani Mbuzini   

Irrigation 

     

     

Uses of drought tolerant spices 

     

     

Changes of spices types 

     

     

Using fertilizers/manure 
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Appendix 4: Observation Guide checklist 

 

Issue observed Spices farmers Key informants Researcher field 

experience 

Land environment    

Spices growth    

Yield level    

Market situation    

Livelihood situation    

Copping strategies    
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Appendix 5: Research permit from the Revolutionary government of Zanzibar 

 

 


