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ABSTRACT

The thrust of this study was to discern perceptions of rural people about climate variations

and assess their ability to adapt to the changes accordingly. The specific objectives were

to: (i) assess farmers' perception about climate change indicators affecting agriculture, (ii)

analyze micro-level climate change impacts facing farmers on production systems, (iii)

analyse farmers' adaptation to effects of climate change on production systems, and (iv)

assess adequacy of off-farm coping strategies in reducing livelihood risks associated with

climate variability. The data for this study were collected through household interviews.

The questionnaires was administered to a sample of 240 farming households from six

selected villages, three from Kilosa District, two from Morogoro rural and one from

Mvomero District. Data were analysed using descriptive and quantitative methods. As

perceived by farmers, temperature, rainfall intensity and sunshine intensity were

mentioned by most farmers as among the major indicators having great impact on climate

variability and change. The study results showed that farmers' awareness about climate

variations is high and that production systems of farmers have been highly impacted due

to prolonged droughts, dry spell, untimely rains and changes in rainfall seasons. The

results showed that most people in rural areas still do not know what the major agents of

climate change are. However, the rural farmers have some knowledge and capacity in

trying to adapt and cope to the climate changes although the capacities to deal with the

climatic variability are still low. Consequently it is recommended that effective policies

must be formulated to address adaptation strategies that focus more on access to

information, credit, extension services and strengthening social networks through farmer

to farmer extension. Additional actors such as the private sector, NGOs, and the media

should be more involved in promoting the adaptation process.
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CHAPTER ONE

1.0 INTRODUCTION

1.1 Background Information

Effects of climate change such as rising temperature and changes in precipitation are

undeniably clear as well as their impacts on ecosystems, biodiversity and people in the

world (Case, 2006). As confirmed by the Intergovernmental Panel for Climate Change-

Fourth Assessment Report (IPCC, 2007), climate change is due to increase in

concentration of Green House Gases (GHGs) especially C02, owing to their increased

emissions. Africa is particularly vulnerable to climate variability as its economies are

largely based on weather-sensitive agricultural production systems (Stige et aI., 2006).

This vulnerability has been demonstrated by the devastating effects of the various

prolonged droughts in the 20th century and recent flooding. Because of lack of economic

development, and institutional capacity to cope with these changes, poorest countries and

people are most vulnerable to the impact of climate change and therefore will suffer

earliest and most (fPCC, 2001; Stern, 2007).

Doss and Morris (2001) contend that the perspectives of the indigenous people, the way

they think and behave in relation to climate change, as well as their values and aspirations

have a significant role to play in addressing climate change. However, literature shows

that most research on people's perception of climate change has been carried out in the

developed countries of the world which dominate the uppermost northern region of the

earth where the relationship between scientists and indigenous peoples is high (Salick and

Byg, 2007; Jan and Anja, 2007). In contrast, not much has been done to assess how

smallholder farmers in African countries perceive about the climate change and variability
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although they are already being affected by having low crop yields which affect the

availability of food supply (Funk, 2005).

According to Ishaya and Abaje (2008), indigenous people in Nigeria perceived that the

environment, climate in particular, has been changing over the years due to diverse human

activities. In South Africa for instance, a study by Gbetibouo (2009) revealed that higher

proportion of farmers claimed temperature to be increasing while rainfall was decreasing,

and also noted changes in the frequency of droughts and floods.

In the case of Tanzania, Morogoro is one of the regions that are also affected by climate

changes. According to Paavola (2008), farmers have responded to draughts by expanding

cultivations, reducing fallows, switching crops and engaging in wage employment or in

charcoal, timber and brick production or migrate temporarily to locations which have

favourable farming conditions or better access to markets. More permanent migration to

towns and cities has also increased. Farming practices and heavy reliance on forest

resources have resulted in soil erosion and deforestation which have reduced water

retention, increased flooding after rains and reduced water flow between the rains. The

increased climate variability has resulted into environmental changes which have made

people's living difficult. Unless we change our behaviour and invest in technology and

other solutions, this trend will continue and worsen in the future because the reduced

natural resource base may not be able to provide the same safety net functions as it

currently provides during periods of stress (Paavola, 2008).

1.2 Problem Statement and Justification

Morogoro region is one of the regions in Tanzania that are greatly affected by inadequate

rains, prolonged draughts and extreme changes in temperatures, wind and humidity
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intensities (Ellis and Allison, 2004) such that some indigenous people in Morogoro

perceive variability in weather patterns like changes in the Masika and vuli rains is the

punishment from the angry gods due to the fact that people have stopped offering sacrifice

to gods or because God is angry due to increase in evils. Local farmers in the region have

been affected adversely by this climate variability owing to their high dependence on rain

fed agriculture (NBST, 2002a; Paavola, 2008). Although a lot of efforts have been made

towards combating effects of climate change in Tanzania, there is still inadequate research

and policies that are directed towards understanding local people's knowledge and

perception of climate variability. This study therefore seeks to bridge the existing gap

between what science says and what indigenous people know about rainfall variability.

Understanding people's knowledge on climate change, adaptation and factors influencing

their choice will assist in merging indigenous knowledge and scientific knowledge so as to

help smallholder farmers to better cope with the challenges that climate change poses on

agriculture (Robinson and Herbert, 200 I). Results from this study provide good

framework for drafting and implementing policies aimed at empowering the rural poor

who rely on subsistence agriculture to adapt practices appropriate for mitigating climate

change impacts.

1.3 Objectives

The main objective of this study was to discern perceptions of rural people about climate

variations and assess their ability to adapt to the changes. The specific objectives were the

following:

I. To assess farmers' perception about climate change indicators affecting agriculture

II. To analyze micro-level climate change impacts facing farmers on production

systems.
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Ill. To analyze farmers' adaptation to effects of climate change on production systems.

IV. To assess adequacy of off-farm coping strategies In reducing livelihood risks

associated with climate variability

1.4 Research Questions

1. What do farmers consider to be indicators of climate variability?

11. What are the causes of weather variations?

Ill. What are the smallholder farmer's felt impacts of cl imate variation?

IV. How do the small holder farmers respond to these impacts?

v. Are the non-farm coping strategies sufficient to off-set the risks linked to climate

variations?

1.5 Organisation of the Report

This dissertation is organised into five chapters. Chapter one presents the introduction,

chapter two covers literature review of the study concerning farmers' perceptions and

adaptations about climate change. Chapter three presents methods and materials used in

the study while chapter four discusses and presents results of the study. Chapter five

presents conclusions and recommendations offindings of the study.
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CHAPTER TWO

2.0 LITERATURE REVIEW

2.1 Climate Change and Variability

Climate change refers to any long-term significant change in the "average weather" that a

given region experiences (Ngaira, 2007). It involves changes in the variability or average

state of the atmosphere over duration ranging from decades to millions of years. These

changes can be caused by dynamic processes on earth, external forces including variations

in sunlight intensity, and more recently by human activities (IPCC, 2001).

The term climate, therefore, can be thought of as a long-term summary of weather

conditions, taking account of the average conditions as well as the variability of these

conditions, including the fluctuations that occur from year to year, and the statistics of

extreme conditions such as severe storms or unusually hot seasons. All these refer to

climatic variability (ISDR, 2008).

2.2 Climate Change and the Impacts

ishaya and Abaje (2008) asserted that, climate change is an environmental, social and

economic challenge on a global scale. Climate change can be exacerbated by human

induced actions such as: the widespread use of land, the broad scale deforestation, and the

major technological and socioeconomic shifts. As defined by [http://www.climate-

adaptation.info/?page _id=51], impact refers to the way a human or natural system reacts to

climate change. Often, reference to impacts refers also to secondary and tertiary

consequences. For example, climate change can result in less rainfall, which will inhibit

crop growth. This is either because it means less water falling on plots, less groundwater

recharge, or less water in streams from which water is taken to irrigate crops. The
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secondary consequences of this are less crop product, which can lead to economic

difficulties or hunger.

A study done by Abaje and Giwa (2007) revealed that, the most devastating adverse

impacts of climate change in Nigeria and other subtropical countries include frequent

drought, increased environmental damage, increased infestation of crop by pests and

diseases, depletion of household assets, increased rural urban migration and increased

biodiversity loss. Others include depletion of wildlife and other natural resource base,

changes in the vegetation type, decline in forest resources, decline in soil moisture and

nutrients, increased health risks and the spread of infectious diseases and changing

livelihood systems.

2.3 Local Perception

According to MoEF-GPPB (2005), people in Nawabganj and Naogaon districts of

Northern Bangladesh hold various perceptions towards the current and past risks in the

study area. People perceive that the current climate in the area has been behaving

differently from the past years. Production of varieties of crops has been affected due to

variations in rainfall, temperature and drought occurrences.

Furthermore, Deressa et al. (2008) analyzed the perception of farmers to climate change in

the Nile basis of Ethiopia. The study indicated that most of the farmers for this study were

aware of the fact that temperature is increasing and the level of precipitation is declining.

To get information on their perceptions to climate change, farmers were asked two sets of

questions. The first was asking them if they had observed any change on the amount of

temperature or rainfall over the past twenty years. The second set consisted of asking them

if the number of hot or rainy days had increased or decreased over the past twenty years.
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The responses from the farmers were in line with the Ethiopia's National Metrological

Services Agency (NMSA) report of 200 I which depicted an increasing trend in

temperature and decreasing trend in precipitation.

2.4 Vulnerability

UNDP (2004) defines vulnerability as a human condition or process resulting from

physical, social, economic and environmental factors, which determine the likelihood and

scale of damage from the impact of a given hazard. According to Yamin (2005), the

disaster community defines vulnerability as the conditions determined by physical, social,

economic, and environmental factors or processes, which increase the susceptibility of a

community to the impact of hazard. A study by Deressa (2007) revealed that, in Ethiopia

the level of vulnerability of social groups to climate change is determined both by

socioeconomic and environmental factors.

2.5 Response Options

O'Brien (2000) observed that, responses to present-day climate variability form the

cornerstone for adapting to future climate changes. Many studies refer response options to

as adaptation of strategies by farmers aimed at reducing impacts of climate change. A

study by Gbetibouo (2009) conducted in Limpopo basin in South Africa revealed that,

farmers' responses in the face of reduced rainfall and disrupted rainfall patterns were such

that farmers engaged in irrigation; others used different crops, while others shifted their

planting dates to match the delay in rainfall. Also others changed the amount of land under

cultivation or grazed and others invested in livestock by buying feed supplements.
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2.6 Risk Associated with Climate Change and Variability in Agriculture

Risk refers to the chance of danger, damage, loss, injury, or other undesirable

consequences from risky events (Heltberg et al., 2008). It is better to distinguish between

risk and uncertainty, risk is where a probability distribution is known or can reasonably be

assumed, unlike uncertainty where no probability distribution can reasonably be assumed.

Risk is the result of physically defined hazards interacting with exposed systems, taking

into consideration the properties of the systems, such as their sensitivity or social

vulnerability (Elina and Denis, 2006).

When climate changes and varies there is high possibility of causing damages, danger or

disaster to mankind. Heltberg et al. (2008) asserted that risks associated with climate

change can adversely affect humans through a variety of direct and indirect pathways,

such as changes in mean and variance of rainfall and temperature; extreme weather events;

food and agriculture production and prices; water availability and access; nutrition and

health status could trigger potentially dramatic increases in chronic poverty; vulnerability;

hunger; disease; mortality; displacement; and violent conflict in many developing

countries unless the risk management capacity of households, communities, and nations is

strengthened.

Thus, events such as droughts, floods, storms and hurricanes, and spells of extremely high

or low temperatures are recognised as major risks associated with climate change and

variability, nevertheless as the time goes it becomes more frequent and more severe

(Heltberg et al., 2008).
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2.7 Impact of Climate Change and Variability on Agriculture

According to FAO (2008), ongoing climate change and variability IS predicted to

accelerate during this century, and so will be the corresponding economic and social

impacts. By late this century, the aggregate global effects on agricultural productivity are

expected to be negative, and developing countries are expected to suffer sooner and worse.

Developing countries, however, many of which have average temperatures that are already

near or above crop tolerance levels, are predicted to experience an average 10 to 25

percent decline in agricultural productivity by the 2080s. Since agriculture constitutes a

larger fraction of GDP in developing countries than in industrial countries, the projected

decrease in productivity will impose larger relative income losses, with important micro

and macro-economic implications. This is especially important in Africa where there are

many smallholders, many of whom are actually semi-subsistence net consumers of food

(FAO, 2008).

The expected decline in agricultural productivity will adversely impact the poor, as

producers and consumers via reduced food production and higher food prices. Just as

agricultural productivity gains have always been closely linked to poverty reduction,

productivity decline in tropical and subtropical agriculture that will result from climate

change can be expected to increase the depth and severity of poverty. This potential

income loss can trigger increased vulnerability to poverty and hunger for many

households, with particularly negative impact to women, children, elderly and disabled

(FAO, 2008).

2.8 Adaptation to Climate Change and Variability

Adaptation to climate change refers to adjustment in natural or human systems in response

to actual or expected climatic stimuli or their effects, which moderate harm or exploit
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beneficial opportunities OPCC, 200 I). Common adaptation methods in agriculture

include: use of new crop varieties and livestock species that are more suited to drier

conditions, irrigation, crop diversification, mixed crop livestock farming systems and

changing planting dates (Bradshaw et al., 2004; Kurukulasuriya and Mendelsohn, 2006;

Nhemachena and Hassan, 2008). Maddison (2006) argued that adaptation to climate

change is a two-step process which involves perceiving that climate is changing in the first

step and then responding to changes through adaptation in the second step. Adaptive

capacity is the ability of the system to adjust to climatic change and climatic variability; to

moderate potential changes; to take advantage of opportunities; or to cope with the

consequences (IPCC, 2007).

Adaptation is adjustments or interventions which take place in order to manage losses or

take advantage of the opportunities presented by the changing climate and variability

OPCC, 2001). It is the process of improving the society's ability to cope with changes in

the climatic conditions across time scale from short term (e.g. seasonal to annual) to long

term (decade to centuries) (IFPRI, 2007). Adaptation can also be referred to as an integral

part of managing the risks caused by climate change, while risk reduction activities should

be embedded in an integrated approach to ensure sustainability (Thiaw, 2007).

Adaptive capacity to climate change would therefore refer to both the ability inherent in

the coping range and the ability to move or expand the coping range with new or modified

adaptations (Smit and Pilifosova, 2001). Adaptation depends greatly on the adaptive

capacity or adaptability of an affected system, region, or community to cope with the

impacts and risks of climate change.
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2.9 Difference between Adaptation and Coping Strategies

When considering adaptation options it is important to differentiate between genuine

adaptive measures and an expansion in coping mechanisms that are already prevalent. In

the specific context of climate change, according to [http://www.climate-

adaptation.infol?page_id=51] and, adapting means adjusting to a new set of climatic

attributes, either new or unfamiliar from those already existing, or changed parameters of

existing attributes. This adjustment can be imposed based on premeditated planning, or it

can take place without specific policy frameworks to implement it (i.e. autonomous

adaptation). A shift from emphasis on the latter to the former can be distinguished when

looking back since the I970s, when awareness of detrimental human impact on the

environment as a cause for risk to humans replaced the idea that humans were at the mercy

of the environment. In this process, adaptation has gone from being considered something

done by plants and animals in evolution, to being promoted as a concept for guiding policy

to ensure sustainable development, reduce vulnerability and minimise risk to humans due

to climate change (Elina and Denis, 2006).

Although many researchers have identified different adaptation typologies and presented a

number of concepts and frameworks as bases for characterising different types of

adaptation, the majority of scholars in the context of climate change continue to inform

planned adaptation. Coping on the other hand is sometimes used as a synonym for

adaptation. However, coping measures are generally short-term actions to ward off

immediate risk, rather than to adjust to continuous or permanent threats or changes. In

some cases, coping strategies can in fact deplete assets such that recurrent hazards pose a

higher risk. It is therefore important to distinguish between coping and adapting. Coping

mechanisms are the actual responses to crisis on livelihood systems in the face of

unwelcome situations, and are considered as short-term responses (Berkes and Joly, 2001;
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Senbeta, 2009), whereas adaptation often involves modification of the structures in which

the transformation of livelihood takes place [http://wikiadapt.org/index.php?].

2.10 Adaptation Options in Agriculture

Various literature suggested different types of adaptation options, the major adaptation

options in the agriculture sector include crop diversification, mixed crop-livestock farming

systems, using different crop varieties, change in planting and harvesting dates, and

mixing less productive, drought-tolerant varieties and high yield water-sensitive crops

(Bradshaw et al., 2004; Onyeneke and Madukwe, 2010). Widely implemented adaptive

strategies in dry land of Tanzania include: change of crop variety (drought

resistance/water logging), irrigation, institute proper land use, shifting to higher ground to

avoid floods, abandoning most hit areas, rainwater harvesting, water conservation,

reservoir construction, planting trees, improving seasonal forecasts, reducing animal

numbers, setting aside grazing areas, and introducing zero grazing reversed by a

forestation on the damaged watershed (Adosi, 2007).

According to Kurukulasuriya (2003), the typology of adaptation options is divided into

four categories. First is micro-level adaptation; these include farm production adjustments

such as diversification and intensification of crop and livestock production; changing land

use and irrigation; and altering the timing of operations. Second; there are numerous

market responses that have emerged as potentially effective adaptation measures to

climate change. They include development of crop and flood insurance schemes,

innovative investment opportunities in crop shares and futures, credit schemes, and

income diversification opportunities.
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A third subset of adaptation options encompasses institutional changes; many that fall

within this category require government responses. The latter comprise pricing policy

adj ustments such as the removal of perverse subsidies, development of income

stabilization options, agricultural policy including agricultural support and insurance

programs; improvement in agricultural markets, and broader goals, such as the promotion

of inter-regional trade in agriculture. A fourth set of adaptation is technological

developments; these consist of the development and promotion of new crop varieties and

hybrids and advances in water management techniques (for example, irrigation,

conservation tillage). However these categories are considered to produce benefits in short

term or long term time dimension (Kurukulasuriya, 2003).

Furthermore, some authors go further to differentiate between private and public

adaptations. According to Mendelsohn (2000), private adaptations are undertaken only for

the exclusive benefit of the individual decision maker aimed at profit and output

maximization, while public adaptations are those measures undertaken for the benefit of

entire community such as managing water resources for irrigation, maintaining soil

quality, forecasting climate and research on adaptation initiatives.

2.11 Conceptual Framework Guiding the Study

The conceptual framework (CF) underlying this study was based on local farmers'

perceptions and adaptations about climate change in the area. The study suggested causal

relationship of climate changes with its associated effects and how farmers try devise

coping strategies for the effects faced (Fig. I).
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Figure 1: Conceptual Framework showing climate change impacts and the effects of

adaptation

Farmers are aware of the issue of climate change and will often ascribe changes in farm

productivity to changes in rainfall patterns. The nature or extent of climate variation

depends on how people perceive about climate change and variability (Appendix I). The

impacts felt by farmers can be perceived as negative if climate variations result into low

rainfall, occurrence of floods, irregular rain seasons, and persisted aridity or droughts

indicated by undesirable outcomes like low crop yields, lack of grazing lands, and eruption

of pests and diseases.

On the other hand, the impacts of having optimal temperatures, rainfall increase, increase in

river flooding duration which will increase crop yield and make pastures for grazing to be

adequately available are considered as positive. These perceived impacts in turn determine

what response options or adaptation farmers undertake in an attempt to counteract the

effects emanating from climate change and variability. Decision whether or not to adopt a



15

new technology/strategy IS considered under the general framework of utility

(Pryanishnikov and Katarina, 2003). The positive impacts and the better adaptation options

lead to sustainable livelihoods and increased vegetation and forests. This in turn will

decrease the intensity of factors (agents) of climate change in the atmosphere. In the long

run, the global temperature will decrease. The climate will therefore stabilize and variations

in climate will be arrested hence mitigating the impacts of climate change.
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CHAPTER THREE

3.0 METHODOLOGY

3.1 Description of the Study Area

3.1.1 Location

Morogoro is the third largest region In Tanzania, occupying 8.2% of the country's

mainland area with a population of 1,759,809 persons (URT, 2002). The region lies

between latitude 5°58' and 10°0' South of the Equator and longitude 35°25' to the East. It is

bordered by seven other regions; Arusha and Tanga regions to the North, Coast region to

the East, Dodoma and Iringa to the West and Ruvuma and Lindi to the South. It occupies a

total land area of 72,939 square kilometres. Fig. 2 below shows the 6 study villages

located in Morogoro rural, Kilosa, and Mvomero districts of Morogoro region.
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Figure 2: The location of the six study villages

Kilosa is one of the largest districts in Tanzania. It lies between 5°53' and 7°55' South and

36°30' and 37°30'. It borders Mvomero district to the East, Kilombero and Kilolo (Kilolo is

in Iringa region) districts to the south, Kiteto (Manyara region) to the north and Mpwapwa

(Dodoma region) to the west (KDC, 2007; Mboera, 2007). Morogoro Rural District is

explicitly situated between Latitude 5°8' and 7°35' to the South and Longitude 37°33' and

38°33' to the East. On the other hand, Mvomero is one of five districts ofMorogoro region

that lies within 37-38° Longitude East of Greenwhich, and 5_7° Latitude South of Equator.

The Latitude ranges from 380 to 520m above sea level.
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3.1.2 Climate

Morogoro region has much climatic variation, with the ambient temperatures ranging from

18-28°e. The day temperatures range from 27-31°C with minimum night temperature of

14°C in the coolest months. The annual average rainfall ranges from 500-1800 mm.

Mvomero district varies greatly in its climate. Rainfall in the district is bimodal, with a

long wet season from March to May and a short wet season from October to December.

Average annual temperatures in Mvomero range from 20-30°e. The northern area has a

humid to sub-humid climate, and annual rainfall ranging from 1500 to 2000 mm (Lyimo et

al., 2004) while the southern part of the district is much drier, with annual rainfall between

600 and 1200 mm (Karimuribo et al., 2005).

The climate of Kilosa District is of a typical tropical semi-arid, bimodal type with an

average temperature of 25°C (Kizosa, 2007). The area receives rainfall in two periods of

the year; the short rains from November through December and long rains from mid -

February through April, while annual rainfall varies considerably (Benjaminsen et a/.,

2009; Kizosa, 2007).

Rainfall in Morogoro rural district is unimodal except in the mountains (Mwangoka,

2007). Rains in some parts of the district such as Ngerengere division are not suitable for

agriculture production. Short rains start in October and end in January while long rains last

from mid-February to May. The average annual temperature is 29 degrees centigrade. This

degree of temperature may become lower and sometimes reach 15 degrees centigrade in

May up to July in Uluguru and Nguu mountains.



19

3.1.3 Economic activities

Agriculture accounts for 80-90% of the region's economic activities consisting of small

and large scale farms as well as sugarcane and sisal plantations (Mboera, 2007; URT,

2002). Other sources of economic activities in the region include livestock keeping,

fishing, beekeeping, mining, manufacturing, and wildlife viewing and hunting.

Majority of the Mvomero district's economic activity is derived from agricultural crop

production, but the southern region is composed primarily of past ora list livestock-keeping.

Main crops in the district include rice, maize, cassava, fruits, and vegetables, as well as

large-scale sugarcane and sisal plantations (Karimuribo et al., 2005). More than 85% of

the population is engaged in agriculture producing maize, beans, cassava, sorghum, paddy,

fruits, cardamom, coffee, cotton, sunflower, sisal and sugarcane (URT, 2005). The

livestock raised include; cattle, goats, sheep, pigs, chicken, and ducks.

Kilosa district covers a total area of 14 245 square kilometres of which 536 590 ha are

suitable for agriculture, 483 390 under natural pasture, 323 000 ha Mikumi National Park,

80 150 ha forest and 14 420 ha urban areas, water and swamps. The district is endowed

with good geographical factors that support both pastoralist and agricultural activities. The

fertility of land, availability of rivers that flow throughout the year and the presence of

grazing areas and valleys that are evergreen throughout the year, constituted the reason for

the influx of people into the area (Benjaminsen et al., 2009; Kizosa, 2007). More than

80% of Kilosa population depends on agricultural activities (KDC, 2007). Agricultural

crops grown are rice, maize, beans, sorghum and bananas as food crops while cash crops

are sisal, sugarcane, sesame, cotton, and sunflower. Livestock keeping and household

consumer trading are common in the district.
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In Morogoro rural, there is diversity of economic activities. However, agriculture is the

major source of income in lowlands. In addition, maize, sorghum, cassava, sugar cane,

cotton, sunflower, sisal simsim and rice are also cultivated (URT, 2002). Other activities

include livestock keeping, pit sawing, fishing along Ruvu River and artisanal mining. The

main staple food in the area is maize, rice, beans and vegetables (Mwangoka, 2007).

In general, the study area was purposely selected because it exhibits most of the major

features of environmental degradation which resulted from livelihood struggle for rural

dwellers whose total reliance for survival in on their surrounding environments. Among

other activities include poor agricultural practices, mining, charcoal making and other

means of deforestation such as logging and fuel wood fetching (Mwangoka, 2007).

3.2 Research Design

A cross-sectional research design was used in this study. According to Bailey (1998), this

kind of design allows data to be collected at a single point in time. Generally the design

uses survey techniques to gather data, and is fast and can study a large number of

respondents at minimum cost or effort.

3.3 Study Population

The targeted population of the study was all the farmers engaged in small scale crop

production in the selected districts. They were targeted because they were the very people

adversely affected by changes in climate in the crop production in their respective farms.

3.4 Sample Size and Sampling Procedure

The sample size from which data was collected consisted of 240 respondents. The sample

size was adopted for precision purposes because the higher the sample size, the better the

results. This helps the researcher to minimize biasness of the study findings. Sampling

strategies involved simple random, purposive and stratified sampling. Sample size (n) of
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240 was chosen for this study and according to the nature of the study, time and resource

constraints, the sample size was adequate for the study (Babbie, 1992). To obtain this

sample, six villages, 3 from Kilosa district, 2 from Morogoro rural and I from Mvomero

were purposefully selected due to presence of meteorological stations in the area with

expectation that data obtained from this study would be compared with weather data from

meteorological instruments stationed in the mentioned villages. From Kilosa district, three

villages were taken for the study ( 120 respondents), two from Morogoro rural (80

respondents) and one from Mvomero (40 respondents). Due to factors of accuracy this

study did not consider comparison of results from three districts owing to differences in

sample size. Hence findings from this survey are a reflection of the area under study in

Morogoro region as a whole.

3.5 Sources of Data

3.5.1 Primary data

Primary data were obtained using questionnaires, interview schedules for household

survey and key informants. Discussions with key informants were made.

3.5.2 Secondary Data

The major sources included Sokoine National Agricultural Library where a lot of

references were cited and the internet.

3.6 Data Collection Methods and Tools

3.6.1 To assess farmers' perception about climate change indicators affecting

agriculture

For this objective, structured questionnaire was used to capture primary data concerning

farmers' perception about climate change indicators affecting agriculture. A check list of

key informants was also employed.
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3.6.2 To analyze micro-level climate change impacts facing farmers on production

systems

A structured questionnaire was used to capture data on production trends for the past five

years. Key informants were used to gather great depth of knowledge on the issues

pertaining to devegetation and changes in yield due to droughts and floods. Key

informants are people with in depth knowledge on matters under study. For this study, the

key informants were elders in the village and agricultural extension workers.

3.6.3 To analyse farmers' adaptation to effects of climate change on production

systems

Primary data for this objective were collected USing structured questionnaire. Group

discussions were applied to capture non quantifiable information especially on changes of

rain seasons, temperature variations and adaptation practices that farmers use to cope with

climate change and variability. Discussions targeted the elderlies and farmers with more

experience in farming. A group of eight people were involved in the discussion. One

discussion was held in each study village.

3.6.4 To assess adequacy of off-farm coping strategies in reducing livelihood risks

associated with climate variability

Data for this objective was collected usmg structured questionnaires to capture

respondents' crop yield, income level, wealth and demographic information that were used

in calculations to assess adequacy of off-farm coping strategies.

3.7 Data Analysis

Primary data were organized, coded, processed and analyzed using qual itative and

quantitative methods. Objectives (i), (ii) and (iii) are exploratory in nature and were
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analyzed by performing descriptive statistical analysis using Statistical Package for Social

Sciences (SPSS) programme to yield frequencies and percentages. Characteristics of the

farmers were described and determined by using cross tabulation. Likert scale was used to

measure perception.

3.7.1 Descriptive analysis

Descriptive statistics were analysed and described by using content descriptive technique.

Descriptive summary statistics such as frequency distribution means and percentages were

used particularly for socio-demographic profile of respondents.

3.7.2 Inferential analysis

Different quantitative analytical techniques were employed to analyse data as per study

objectives and research questions.

3.8 Farmers' Perception about Climate Change Indicators Affecting Agriculture

The climate change indicators as perceived by farmers were analysed using percentages of

what farmers listed to be indicators of climate change. The perception on the effect of

these indicators on agriculture and livelihood was analyzed using a 14-points likert scale

whereby the five responses in each point were assigned values I to 5. The former value

entailed strongly in disagreement and the later strongly in agreement. 3 were assigned for

Neutral. In this regard, decision was made based on scales such that, a respondent scoring

42 points was ranked as having neutral attitude towards climate change indicators. The

attitude of those with points >42 were ranked low and those with >42 points, high.

3.9 Micro-Level Climate Change Impacts Facing Farmers on Production Systems

The micro-level climate impacts in this study were regarded as the consequences of

climate variability on farmers' production systems such as changes in net primary
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productivity, crop infestation, de-vegetation, migration, forest resource etc. Descriptive

statistics analysis was used for this objective.

3.10 Farmers' Adaptation to Climate Change Effects on Production Systems

Climate is an important resource to crop production as farmers depend largely on rain fed

agriculture (Onyeneke, 2010). The key point therefore is how farmers respond to cl imate

change through their farming activities. The adaptation measures for this study are based

on asking farmers about their perception to climate change and the actions they took to

counteract the effects of climate change. Descriptive statistics was used to analyse this

objective.

3.11 The Adequacy of Off-Farm Coping Strategies in Reducing Livelihood Risks

Associated with Climate Variability

In this study, adequacy was considered as sufficiency of off-farm coping strategies to meet

household food requirement per season assuming food deficit caused by shortage of food

due to climate change and variability risks. Food security is the main livelihood objective

of poor household. Therefore, the study considers food shortage to be the major Iivel ihood

risk for small scale farmers. To address this objective, the following steps were followed:-

First; food requirement for each individual household for the whole agricultural season

was established, and according to FAO (2008) a normal person required to consume an

average minimum of2010 kilocalories of carbohydrate (energy food) per day in Tanzania.

This is equivalent to 0.5025 kilogram of maize. To determine level of food consumption

age differences and sex among individuals was not considered that is, every member in the

given household was assumed to consume on average the same amount of food explained

above. In this study maize is taken to be food and not other cereals because the crop is the
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staple food in the area. Therefore, food requirement was mathematically expressed as

follows:-

QFR ,= HS I X AP C',

.APC', = 0.5025 kg of maize x 365 days

Where:

QFR= Quantity of Food Required by the household

HS= Household size

APC' = Average Personal Consumption per year

i= ith household

[Equation 1]

[Equation 2]

The food requirements were expressed into cash value by multiplying with market price

for maize to have a valued food required as shown in the equation 4 below:

VFR ,= QFR ,x Mrkt Pr mr
[Equation 3]

Where:

VFR=Valued Food Required

QFR=Quantity of Food Required

MrktPrmz=Marketprice of maize

i=ithhousehold

Based on the assumption that poor households in Africa spend 75% on food products and

only 25% on non-food products, therefore 75% of off-farm incomes was deducted from

off-farm income and used for computation as shown on the equation S below:

Toffine ." 0.75 X Offine , [Equation 4]



26

Where:

TOffincr= Total amount of off-farm income required for computation

Offinci==-Off-farmincome from ithhousehold

The comparison to examine the extent of off-farm strategies to meet food requirement was

specified in eqn 5:

Ablty i= Toffinc ,- VFR , [Equation 5]

Where:

Ablty.=Ability of off-farm incomes to cover food requirement for ith household

Toffincr= Total amount of off-farm income to be computed by ithhousehold

VFR=Valued Food Required per household

i=ithhousehold

Adequacy of off-farm coping strategies was then analysed basing on the wealth of farmers

in the study area. To obtain this, the wealth of the respondents was measured using wealth

index. This method is used for calculating wealth indices by aggregating the various asset

ownerships and housing characteristics variables basing on the method of principal

components.

According to Wang (2002), household long run wealth is what causes the most common

variation in asset variables. The statistical procedure of principal components was then

used to determine the weights (scoring factors) for an index of the asset variables and

household main building characteristics. The asset variables considered in the analysis

were related to main building quality (roofing, wall, floor, toilet, and extra house),

consumable durables, communication means, energy and water sources and transportation

means making a total of 20 variables. These assets take a value of 1 if main building or
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energy or water quality are improved and take 0 if otherwise. The result of principal

components isan asset index for each household (Aj) based on equation 6:

[Equation 6]

Where,fi is the eigenvector (scoring factor) for the first asset as determined by procedure,

aj, is the rh household's value (1 or 0) for the first asset, Q1 and S1 are the mean and

standard deviation of value on the first asset variable over all households. The underlying

assumption is that the household long-run wealth is what causes the common variation in

asset variables (Kolenikov and Gusavo, 2005). This seems to be a better approach in

assessing wealth compared to existing procedure based on expenditure and consumption

data and hence a better and convenient indicator of wealth. Kolenikov and Gusavo (2005)

assigned 40% of households to the bottom, 40% to the middle and top 20% of the wealth

indices. They referred these clusters to as poor, middle and rich respectively.

Therefore the results from the analysis were used to answer the research question; "Are

the non-farm coping strategies sufficient to off-set the risks linked to climate variations?"

3.12 Measures Taken to Improve Reliability of Recall Data

Farmers in this study were asked to recall events that took place some years preceding the

survey. According to Mutabazi (2007), a question about an event that occurred decades

ago tends to yield a less reliable response than a query about a similar event which took

place last week or last year. Thus, it is important to show how practically these data were

obtained from respondents. This gives an expression of how reliable the data are. To have

reliable data, associative and sequential probing was the guiding principle applied to get

the major crops yield, and the price of data for the past six years. The recall process was

facilitated through articulation of major events which occurred in a particular year. A

respondent for instance was tactically asked what was your yield, income or price of major
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crops last year, during or after the year of national election when we had President Jakaya

Mrisho Kikwete in power for the first time.

As described in Mutabazi (2007), it was not possible to obtain time series dataset of crop

yield at village level as in developing countries, availability of long-term agricultural data,

not only at local levels but at national level, is an endemic problem.

3.13 Limitations of the Study

During survey the following problems were encountered:

I. The delay in fund for research caused the researcher to skip some of the important

activities in the field such as resource mapping, expert interviews and some focus

group discussions due to limited time.

II. The adjustment in the schedule of activities due to fund delay caused some

activities to fall in seasons which were not conducive for a survey. The floods that

occurred in Kilosa in December 2009 and January 20 10 limited the scope of study

as roads were rough and muddy hence difficult to reach respondents

III. Having been affected by floods farmers were psychologically affected and had

high expectations which I couldn't meet as my visit to them for survey was

interpreted as sending them food relief.

IV. Termination of fellow PhO students in the beginning of the survey caused a lot of

inconvenience as their study and mine were linked such that data from both sides

were expected to supplement the studies. For instance data from meteorological

instruments that were constructed in the study areas from their studies were

expected to be used in this study.
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CHAPTER FOUR

4.0 RESULTS AND DISCUSSION

4.1 Demographic and Socio-Economic Characteristics of Households

4.1.1 Age of respondents

The survey results show that 37.5% of households aged between 16-35 years and 22.1 %

aged between 36-45 years. Households aged above 55 years formed 23.3% (Table 1). The

age range is between 16 and 90 years. The economically active population i.e those aged

between 18-55 years formed 77% which means that, the area has a potential labour force

for agricultural production. Thus, any factor that affects the agricultural sector will affect

the majority of the labour force. This finding concurs with the earlier findings of Hope

(2002) who asserted that, age affects both experience and decision. On this regard age can

equally affect farmer's perception about climate change indicators, coping and adaptation

strategies. Saris et at. (2006) and Pierre (1999) asserted that people at this age are active

due to physical fitness and ability to take risk.
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Table 1: Characteristics of the respondents (N=240)

Variable Number Percent

Age

16-35 90 37.5

36-45 53 22.1

46-55 41 17.1

Above 55 56 23.3

Total 240 100

Sex

Male 147 61.25

Female 93 38.75

Total 240 100

Household size

1-4 133 55.4

5-8 91 37.9

9-12 I 1 4.6

13-16 5 2.1

Total 240 100

Education level

No formal education 53 22

Standard four 26 10.8

Adult education 12 5

Primary education 131 54.58

Secondary education 6 2.5

University 0.41

Still student 2 0.83

Total 240 100
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4.1.2 Sex of respondents

Table 4.1 reveals that 61.3% were men and 38.7% were females. This reflects that men in

most households of Morogoro region are decision makers as opposed to women, a reason

that could have justified this finding. According to the study results, most of respondents

are the heads of households where they are more responsible for earning life for their

households.

Other studies show that, it is men (as bread winners) who are more involved in farming,

mining, logging, and wood work, cattle keeping, and other activities (Mwangoka, 2007).

A study by FAa (2000) concluded that overall male headed households rely on men as

bread winners for their households, thus they are more responsible in household

livelihood. This leads to a conclusion that men who head households are more likely to be

responsible for environmental degradation which contributes largely to climate change

than female respondents.

4.1.3 Household size

The household composition which was considered in the surveyed area was the residential

groups whose members live together in contact by sharing resources. Table 1 shows that

55.4% of respondents had between one and four people, 37.9% had between five and

eight, 4.6% had members between nine and twelve and 2.1% had between 13 and 16

people. The size of the household could have a positive or negative impact on

consequences caused by climate change and variability depending on the age of household

members. If majority of members in the household are in the active age groups of 16-45,

then the large family has the ability to work in farm and off-farm activities so as to

increase chances of reducing the risks of climate change impacts. Otherwise the large

family size with age group less than 16 and above 45 is rendered food insecure. These
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groups are less active in terms of labour and therefore produce less while a lot is required

for the household consumption. Whatever is eared by this kind of households will not

sustain the entire family.

4.1.4 Level of education

The study results indicate that, 54.58% of respondents had attained primary education,

13.3 % had secondary education, 1.04% had post secondary education 5% had attained

adult education and 22% had no formal education. Based on these findings, one could say

that most rural children after completing primary education remained in the villages and

took up farming activities, while those who finished secondary education tended to

migrate to urban areas to look for jobs. These findings concur with findings of Rogers

(2003) who explained that education influences adoption of agricultural innovations. The

more educated the farmer is, the more informed and hence the more coping and adaptation

strategies he has.

4.1.5 Accessibility to institutional services

4.1.5.1 Extension services

Table 2 reveals that, 50.83% of respondents claimed there were no extension services in

the area of study. Only 49.17% said this service is available. However, when asked

whether they received the services or not, 83.75% of respondents did not get the services

though they were aware of the availability of extension personnel in the study area. Only

16.25% of respondents admitted to have received the services from extension officers.
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Table 2: Access to institutional services

Types of institutional services

Are there extension services?

Frequency Percent

Yes 118 49.17

No 122 50.83

Total 240 100

If yes, do you get the services?

Yes 39 16.25

No 201 83.75

Total 240 100

Are there any credit institutions?

Yes 141 58.75

No 99 41.25

Total 240 100

Do you access loans?

Yes 17 7.08

No 223 92.92

Total 240 100

Are there farmers' associations?

Yes 86 35.83

No 154 64.17

Total 240 100

Number of associations affiliated to?

Not affiliated to any association 62 73.8

Affiliated to one association 20 23.8

Affiliated to two associations 2 2.34

Total 84 100
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This implies that, majority of smallholder farmers in the area do not receive agricultural

knowledge from experts which could have helped them to increase production or make use

of the available resources in the area in trying to overcome the risks of low yield caused by

unreliable rains and varying weather pattern due to climate change.

4.1.5.2 Access to loans

Table 4.2 shows that 58.75% of respondents said there were credit institutions operating in

their villages while the remaining percentage either said credit institutions do not exist or

were not aware of credit facilities. However, 97.92% of respondents said they had never

accessed loans from such institutions, while 7.02% agreed to have acquired loans at some

point in time. Farmer's access to credits has an impact on their coping strategies since the

loans can be used to invest in agricultural production. Credits can be used to purchase

inputs such as fertilizers, improved seed varieties which are drought resistant, and farm

implements which when used can increase production. The implication of farmers' poor

access to loans in the study area is that farmers are deprived of the benefits of using loans

to increase production hence they are more vulnerable to shocks caused by climate

variability.

4.1.5.3 Farmers' groups

The study found that 64.17% of respondents said there are no farmers' associations in the

area while 35.83% of respondents said such associations existed in the study area. Among

the respondents who were aware of the existing farmers associations in the area, 73.8%

said they were not members of any of the associations. The study found out that the

remaining proportion of respondents was either affiliated to one or two farmers'

association (23.8% and 2.34%) respectively (Table 2). The implication of these results is

that, there is insufficient farmer's social network in the study area to facilitate production

and business operations. Farmers' associations or groups are key players in informal
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information dissemination. Important information regarding inputs, markets, weather etc,

can easily be disseminated by such groups hence making a farmer well informed of the

opportunities and threats in as far as agricultural production is concerned.

4.1.6 Wealth of respondents

Depending on the asset ownership, respondents in the study area were grouped into wealth

categories of the rich, middle and the poor. Results from the survey depicted that, 40% of

respondents were poor (Table 3).

Table 3: Wealth categories ofrespondents

Categories Frequency Percent

Rich 48 20

Middle 96 40

Poor 96 40

Total 240 100

Also, the middle people were 40% of the total respondents. Only 20% of respondents were

in the class of the rich according to the livelihood status in the study area. Wealth has an

implication of increasing the adaptation options of respondents since the rich farmers have

ability to purchase inputs and implements suitable for increasing crop yield such as

fertilizers, improved seeds etc. Unlike the poor, the rich also can have numerous options to

engage in off-farm activities like doing business.
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4.2 Farmers' Perception about Climate Change Indicators Affecting Agriculture

4.2.1 Indigenous perception about climate change indicators

Fanners' perception towards climatic change is dynamic and it varies from one fanner to

another. The study revealed that 87.9% of respondents were aware of the fact that the

climate has been behaving abnormally and 12.1% reported they were not aware (Fig. 3).
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Figure 3: Farmer's awareness about climate change

Results imply that people perceive climatic change indicators differently with great

variation of intensities. Table 4 shows that the climate change indicators affecting

agriculture as perceived by fanners in the area of study were temperature, sun intensity,

rain intensity, rain reliability, rain pattern, drought, wind, crop yield, pests and diseases,

forests reserves and bush fire.
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Table 4: The Perception of Farmers about Climate Change Indicators Affecting

Agriculture

Indicator Response Percent Frequency Total
-------

Temperature M 73.3 176 240

NM 26.7 64

Sun intensity M 43.93 105 240

NM 56.07 135

Rain intensity M 49.58 119 240

NM 50.42 121

Rain reliability M 18.75 45 240

NM 81.25 195

Rain pattern M 9.58 23 240

NM 90.42 217

Drought M 17.91 43 240

NM 82.09 197

Wind M 23.75 57 240

NM 76.25 283

Crop yield M 12.08 29 240

NM 87.92 211

Pests and Diseases M 12.08 29 240

NM 87.92 211

Forest reserves M 5.4 13 240

NM 94.6 227

Bushfire M 2.08 5 240

NM 97.92 135

M (Mentioned), NM (Not mentioned)
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Results further indicated that 73.3% of respondents perceived changes in temperature as

the main climatic change indicator. Farmers' reactions indicated greater perception about

rain intensities (49.58%) and sun intensity (43.93%) respectively. A few farmers reported

that climate has slightly changed in terms of drought spells (17.91%), rainfall patterns

(17.91%), rain reliability (18.75%) as well as wind strength (23.75%). These responses

from farmers are in line with the study results from Deressa et al. (2008) which depicted

an increasing trend in temperature and decreasing trend in precipitation. About 12.08% of

respondents stated that crop yields have fluctuated due to changes in climate. Farmers

observed that climate has changed from reliable rain fall to prolonged drought seasons and

those annual crops were less resistant to harsh climatic conditions which in turn affect

their productivity. This finding concurs with the reports by MoEF-GPPB (2005) and AAI

(2006) which indicated that yield levels of varieties of crops had been affected by

variations in rainfall, temperature and drought occurrences.

Findings from the study indicated that 12.08% of respondents reported saying that pests

and diseases had become common due to climate change while 5.4% and 2.08% reported

forest reserves and bushfire to be indicators of climate change respectively. These results

from the survey comply with responses from focus group discussions and expert

interviews held in the study area whereby participants reported an increase in fire

outbreak, crop pests and diseases in the past 20 years which contributed greatly to

deforestation and loss of agricultural outputs. They further asserted that increase In

extreme events Iike drought; floods and temperature rise halted agricultural yield

compelling farmers to embark on non-farm activities like hunting by setting bush fire

which is detrimental to the environment. These findings in general, concur with recent

studies of Abaje and Giwa (2007) who revealed that the most devastating adverse impacts
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of climate change subtropical countries include frequent droughts, increased

environmental damage, increased infestation of crop by pests and diseases.

4.2.2 Farmers' perception about the causes of climate change and variability

Findings from the survey revealed that farmers perceive differently on what are the main

agents of climate variability. Figure 4 shows that 46% of respondents were aware that the

main agents of climate change are human activities while 41 % of perceived that the

changes in climate were due to punishment from God due to increase of evils.

Punishment
from God due
to increase in

evils
41%

gods are angrv
because people
have stopped

offering
sacrifice

11%

others

Figure 4: Farmers perception about the main agents of climate change

Furthermore, 11% of respondents bel ieved that the high variations in weather and climate

were due to the fact that people have nowadays stopped offering sacrifices and therefore

gods are angry and they are teaching human beings a lesson. A few respondents (2%)

reported causes other than the ones mentioned. These results imply that more than 50% of

the people in the study area were unaware that the main agents of climate change were the

human beings due to their day to day economic activities. The increased human activities
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available resources. Human beings are therefore compelled to clear forests so as to expand

their farms, cut down trees for shelter and many other unfriendly practices to the

environment. This lack of knowledge is contributed by many reasons which include high

level of ill iteracy (Table 1) and lack of extension services in the study area (Table 2).

Table 5 tries to compare results of how the respondents perceive of the main causes of

climate change by sex and age. The findings show that 50.3% of males said that the main

agents of climate change are human beings through their activities while 37.6% of females

stated so. About 48.3% of male respondents had their perception based on faith and

beliefs. These said that the changes in climate is a result of God punishing people due to

their increased evils (38.1 %), while others 10.2% said that people have destroyed sacred

places (forests) and stopped offering sacrifices hence making gods angry and 1.4% of

male respondents perceived it could be due to other reasons.
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Table 5: Perception of farmers on climate change by sex and age group

Human Punishment gods are

activities from God angry Others Total

Sex

Male Count 74 56 15 2 147

% within sex of

respondent 1 50.3 38.1 10.2 1.4 100

Female Count 35 43 12 3 93

% within sex of

respondent 1 37.6 46.2 12.9 3.2 100

Total Count 109 99 27 5 240

% within sex of

respondent 1 45.4 41.3 11.3 2.1 100

Age

group

16-35 Count 43 37 9 90

% within age group of

respondent I 47.8 41.1 10.0 1.1 100

36-45 Count 25 25 " 0 53J

% within age group of

respondent 1 47.2 47.2 5.7 0.0 100

46-55 Count 20 16 " 2 41J

% within age group of

respondent I 48.8 39.0 7.3 4.9 100

Above 55 Count 21 21 12 2 56

% within age group of

respondent 1 37.5 37.5 21.4 3.6 100

Total Count 109 99 27 5 240

% within age group of

respondent 1 45.4 41.3 11.3 2.1 100
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On the other hand 46.2% of female respondents perceived there are no agents of climate

change but rather the fact that God is angry and is punishing humans for their increased

evils and 37.6% perceived human activities are the main agents, 12.9% perceived gods are

angry and 3.2% other causes. Though there is slight difference in males and female

perception, results indicate that farmers' perception about what is causing climate change

and the resulting impact in the study area is based on belief rather than the reality that it is

the human activities.

Based on age groups, the respondents who perceived human activities are the sources of

climate change and variability were as follows: 48.8% of respondents aged between 46-55,

47.8% between 16-35,47.2% between 36-45 and 37.5% were respondents aged above 55.

Responses by age groups of respondents whose their perception were based on beliefs i.e.

either God is punishing people due to their evils or due to the fact that gods are angry

because people stopped offering sacrifices were as follows: 58.9% of respondents were in

the group aged above 55 years old, 52.9% between 16-35, 51.1 % between 16-35 and

46.3% were in the age group of 46-55. The respondents who said climate change is caused

by reasons other than the aforementioned ones were as follows: 4.9% of respondents were

of age group between 46-55, 3.6% above 55 years old, 1.1% between 16-35 and 0%

between 36-45. These findings imply that majority of farmers in the area are not aware of

what exactly are the causes of climate change. This has a negative impact on the

environment as people in the area will continue degrading the environment hence

subjecting themselves to more risks associated to climate change and impeding the efforts

to combat climate change and variability.
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4.3 Micro-Level Climate Change Impacts on Farmers' Production Systems

The study found that, farmers in the study area were highly impacted due to climate

change and variability. Results revealed that, 62% of respondents perceived to have been

highly affected by climate change shocks. About 37% of respondents were neutral and no

respondent reported to have been less affected (Fig. 5).

• High • Neutral

Figure 5: Farmers' perception on the climate change impacts

These results are a clear picture of how much farmers have been negatively affected by

variations in climate in the study area.

4.3.1 Impact of climate change on migration

Respondents were asked whether they were born in the area or they migrated from

elsewhere. The survey found that, 50.8% of indigenous people migrated into the study

area whereby only 49.2% were born in the area (Table 6).
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Table 6: Indigenous born in the area of study

Indigenous born Frequency Percent

Yes

No

Total

118

122

240

49.2

50.8

100

However, the trend shows there have been more people migrating into the study area

especially from 1980s up 2009 than in the period before this (Fig. 6).
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Figure 6: Migration trend from 1950-2009

Results indicate that the majority of the respondents (43%) reportedly to have migrated

into the areas between 2000-2009 looking for favourable climate to improve the level of

production. Fluctuation in climate change resulted in frequent drought, depletion of

household assets and increased rural urban migration. However, the rate of migration

greatly differs from one year to another depending on climatic conditions experienced in

each year of production. As seen from Figure 6, the trend showed that in recent years, that
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double the number of people who migrated out from the same area in the years 1990-1999.

This is due to increasing incidences of drought in areas surrounding the study area, an

evidence of impacts caused by climate change and variability.

Internal migration cases were low in 1950-1959 and 1970-1979 with the lowest percentage

responses (3.3 %, 8.3%) respectively. This shows that the impacts of climate change and

variability at this time were low and that consequences increased as years went by

probably due to increased environmental degradation caused by human activities which

increased invasion trend by immigrants like the pastoralists and peasants in search for

potential areas for grazing and agriculture. From this aspect, it can therefore be concluded

that unfavourable climate changes affect farm production forcing farmers to migrate to

areas with favourable climate.

4.3.2 Impact of crop infestation

Smallholder farmers from the study area were asked to answer the question whether

climate change has lead to crop infestation and diseases according to their levels of

agreement or disagreement. Table 7 shows that, 91.21 % of respondents strongly agreed

that climatic changes are the major cause of crop yield reduction in the study area.
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Table 7: Crop infestation impact due to climate change

Crop infestation Frequency Percent

Strongly agree 218 91.21

Somewhat agree 14 5.86

Somewhat disagree 5 2.09

Strongly disagree 2 0.84

Total 239 100

A few respondents (5.86%, 2.09%, and 0.84%) reported that to some extent changes in

climate contribute to low levels of crop yields due to increased infestation of crop by pests

and diseases, decline in soil moisture and nutrients. Environmental damage in terms of

land resource means plant growth is not favoured thus adversely affecting productivity.

Farmers in Msowero group discussion were reported as saying that of recent, the land has

been invaded with pests that were not seen in the past. These pests (insects) are destructive

to plants and they attack maize and other crops after germination. Since the rains are

unreliable and once the insects are seen, then farmers normally end up having less to

harvest, causing them to succumb to famines. This suggests that change in climate has

been a primary factor responsible for crop infestation.

4.3.3 Impact of climate change on food costs

Food costs were reported to have increased due to changes in climate. Results indicate that

the average price of maize bag (lOOKg) in 2005 was 24 999.94 Tsh. The cost of food

(maize) went on increasing year after year whereby in 2009, the prices shoot to an average

price of Tshs 4? 534.98 per maize bag. This was a reflection that the costs for food are

never constant and the yearly inc.ease is due to decreased yield of maize as a result of

prevalence of erratic rains in the area especially in the past five years (Table 8).
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Table 8: Impact of climatic change on food cost

Impact on Food cost N Min Max Mean Std. Deviation

Price of maize per bag 2005 197 6000 60000 24999.9 9605.85

Price of maize per bag 2006 203 9000 60000 27542.4 9501.97

Price of maize per bag 2007 199 10000 60000 31631.2 11236.1

Price of maize per bag 2008 211 12000 72000 40308.1 12293

Price of maize per bag 2009 223 15000 75000 43535 9788.82

The increased food costs can be explained by low production output caused by

unfavourable climate in the area. Low levels of production have a great impact on price

determination. Theoretically, quantity produced of certain product is inversely related to

price. Therefore, unfavourable climate in terms of low rainfall, high temperatures and low

soil moisture resulting in low agricultural output. This in turn leads to increased price of

food items.

4.3.4 Impact of deforestation

Based on their levels of agreement and disagreement, respondents were asked to state

whether the environment suffers from excessive devegetation or not due to climate

change. Results show that majority of respondents (83.7%) strongly agreed on change of

climate as the main cause of de-vegetation. A few of respondents had varying views

deviating from climate problem as indicated in Table 9.
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Table 9: Impact of climate change on deforestation

Impact of climate change Frequency Percent

Strongly agree 200

Somewhat agree 16

I don't know 2

Somewhat dis~gree 13

Strongly disagree 8

Total 239

83.7

6.7
0.8
5.4

3.4

100

Respondents reported that in the past, there were thick vegetations that had supported very

many living organisms as well as economic activities for people living in the area. For

instance, results from the group discussion showed that wild animals like lions, elephants

etc used to roam around the villages. However, today they are hardly seen in the area

because forests have been destroyed and cleared by human activities such as searching for

fuels, agriculture, housing etc.

4.3.5 Low crop yield

Variations in climate have negatively impacted on crop production of farmers in the study

area. Results indicate that for the past five years, there has been a general decrease in

maize production, which is the major food crop in the area (Fig. 7).
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Figure 7: Trend of maize yield for five years in the study area

Results show that from 2005 to 2008 there was a gradual decrease of maize yield in tonnes

per acres in the study area. In the year 2005, the average maize yield which is the major

food crop in the area was 0.352 tonnes per acre. This yield decreased and reached 0.334,

0.312 and 0.250 in 2006,2007 and 2008 respectively (Fig. 7). In 2009, the yield increased

slightly. Probably this is due to the fact that some villages in the study area received some

good rains.

However, the general trend is that in the past five years farmers in the area suffered a great

loss of crop yield due to poor rains and excessive temperature resulting from climate

variability which in' turn affected crop production in the area. The gradual decrease in

maize production in different years of production could have been caused by the fact that

the areas have been receiving low rainfall levels as compared to the past due to climate

variability. This finding dearly justifies the former scenario in Kiwege village in 2008

whereby indigenous settlers in the area were given food relief by the government of

Tanzania due to prolonged drought spell [http://allafrica.com].
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4.3.6 Decline in forest resources

Respondents were required to respond according to their level of agreement or

disagreement on the question of whether climate change has lead to decline of forest

resources or not. Results show that 80.8% of respondents strongly agreed that climatic

change is the main cause of deforestation. A few of respondents have responded otherwise

in as far as climatic change is concerned towards forest reserve destruction (10.9%, 4.6%,

2.9%,0.8%) respectively (Table 10).

Table 10: Decline in forest resources due to changes in climate

Decline in forest resources Frequency Percent

Strongly agree 193 80.8

Somewhat agree 26 10.9

I don't know 2 0.8

Somewhat disagree 11 4.6

Strongly disagree 7 2.9

Total 239 100

Due to shortage and unpredictable rains in the area farmers end u:) having no food for the

household hence embark on extracting other resources such as forests in particular so as to

earn a living. The forest products that farmers sell as an alternative to food insecurity are

charcoal, firewood, timber and log'). Some farmers hunt animals, and unfortunately when

hunting, they set fire which destroy forests. All these together contribute to the clearing of

forest in the area hence implying the disappearance of forests resources in the study area

due to climatic changes.
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4.3.7 Increase in floods

With regards to floods, respondents were required to give answers according to their levels

of agreement or disagreement on the question whether or not, variations in climate has

caused an increase in incidences of floods during the raining season. Table 4.11 reveals

that 60.1% of the respondents in the study area strongly agreed that floods have increased

in number of occurrence while only 3.4% were undecided.

Table 11: The effect of floods due to climate change

Floods Frequency Percent

Strongly agree 143 60.1

Somewhat agree 33 13.9

I don't know 8 3.4

Somewhat disagree 27 11.3

Strongly disagree 27 11.3

Total 238 100

However, the views of respondents varied within the study areas (Kilosa, Kiwege). Views

from Rudewa village of Kilosa district respondents indicated that the area has been

experiencing heavy flood as compared to the views of respondents from Kiwege village of

Morogoro rural who said they have had severe drought in the area over the past five years

consecutively. The argument of respondents of Kilosa was that, in past there were few

flood occurrences and they were not as heavy as they are experiencing in current years.

The variation in the magnitude of flood occurrences could be caused by climate change.

4.3.8 Increase in drought

When asked to provide answers according to their level of agreement or disagreement on

the question whether there has been an increased incidences of droughts during the raining
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season due to climate change fluctuations or not, results show that 86.6% of respondents

strongly agreed "thatthe degree of drought has increased in the study area (Table 12).

Table 12: The effect oflncrease in drought

Increase in drought Frequency Percent

Strongly agree 207 86.6

Somewhat agree 26 10.9

I don't know 0.4

Somewhat disagree 3 1.3

Strongly disagree 2 0.8

Total 239 100

Other respondents in the study area indicated different views towards climatic variations

as a driving force of drought (10.9%, 1.3%, 0.8% and 0.4%) in that order. The frequency

of drought occurrence could have been triggered by numerous human economic activities

that have greatly destroyed the nature of the environment. For instance, forests have been

encroached by farmers in search of agricultural land due to increased population, firewood

collection, and poles for house construction. All these have adversely affected rainfall

formation cycle hence minimizing chances of having rains in the area. These findings are

similar to the focus group discussion results conducted in the study area which showed

that, of recent (1990s-2000s), drought in the study area has been reported to have

increased as compared to the years before 1980s.

4.3.9 Shift in rain seasons

In this study, farmers were asked to respond according to their levels of agreement or

disagreement on the question whether there have been shifts in seasonality in the area of
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study. Results show that 86.6% of respondents strongly agreed that the seasons have

shifted from normal pattern to being unpredictable as indicated in Table 13.

Table 13: The effect of shift in rain seasonality

Shift in rain - Frequency Percent

Strongly agree 207 86.6

Somewhat agree 26 10.9

I don't know 1 0.4

Somewhat disagree 3 1.3

Strongly disagree 2 0.8

Total 239 100

Whereas the majority had indicated that shifts in seasons do vary from one pattern to

another, a few of respondents gave different opinions towards shifts in the rain seasons.

Some respondents (10.9% and 0.4%) indicated that there have been shifts in seasons of the

year whereas 1.3% and 0.8% disagreed. In the past farmers reported that seasons in the

area were distinct and easy to predict. For instance, the vuli rains (rains that begin in the

year) used to be experienced beginning in September and ended in December, whereas the

masika rains (rains that come after farmers have planted their crops) used to begin in

January through June. Respondents reported that in recent years the vuli and masika rains

are not predictable. These rain seasons either come in at an unexpected time or are not

seen at all hence making planning for agricultural production difficult.

4.4 Farmers' Adaptation Strategies to Climate Change and their Effects on

Production Systems

This part focuses on the various adjustments that farmers in the survey took in their

farming activities due to perceived changes in the climate. Although a large number of

fanners interviewed noticed changes in climate, 72% of respondents undertook at least one
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remedial action to reduce risks associated with changes in season (Table 14) while 44% of

respondents took some remedial actions to counteract the effect of increased temperature

and prolonged drought.

4.4.1 Adaptation strategies against changes in rain season

Adaptation of farmers to climate variability was categorized into two aspects depending

on the degree of the factors. The first was farmers' adaptation against rain variability, and

the second was adaptation against temperature variations. Results indicate that 55.6% of

respondents adopted a practice of preparing the land early before the commencement of

vuli rains, 15.7% of the respondents adopted using improved seeds, 12.9% reported

planting seeds early before the vuli rains begin. Few farmers (5.1 %) adopted a practice of

cultivating before rain seasons begin, where as a few of respondents (6.4%) adopted

different practices of constructing wells for irrigation, using mixed crop farming, planting

seeds just after the start of rains, diversifying farming and off-farm activities and

preserving food for future use. Only 2.8% among respondents who undertook some

remedial actions did not make any adjustment (Table 14).
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Table 14: Farmers' adaptation strategies against changes in rain timing

Adaptation Strategies Frequency Percent

Early land prep. and timing of rains 99 55.6

Planting of seeds early before rains begin 23 12.9

Constructing wells for irrigation 6 3.4

Using improved seeds 28 15.7

Using mixed crop farming 2 1.1

No any adjustment 5 2.8

Plant seeds just after the start of rains 2 1.1

Diversifying farming and off-farm activities 2 1.1

Preserving food for future use 2 1.1

Cuitivating before rains seasons begin 9 5.1

Total 178 100

As indicated in the Table 14, the most common strategy adopted against unreliable rainfall

is early land preparation and planting seed before the rains start. With this strategy,

farmers were supposed to time the rains by preparing their rarms early so that when rains

come they immediately start cultivating and planting. Other farmers adopted other

practices such as diversifying farming and having off-farm activities, preserving food for

future use, using improved seeds as well as using mixed crop farming (Table 14). These

adaptation practices could reflect more fanners' awareness on climate variability and their

day to clay struggle in coping With Variations in rain. Furthermore, some farmers used

constructing wells for irrigation and cultivation before rain seasons begin. However,

planting seeds early before rains puts farmers into high risks of loosing seeds in case rains

do not come. On the other hand, constructing wells for irrigation purposes is costly. These

findings concurs with the results from the; survey done by Hassan and Nhemachena (2008)

on 11 African countries which revealed that the fanners' perceived adaptation included
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among others, crop diversification, shortening of growing seasons, different planting dates

and irrigation.

4.4;2 Farmers' adaptation strategies against changes in temperature

Temperature is an important factor in crop production. However, the extreme temperatures

have a fatal impact on it such that farmers need to devise mechanisms to counteract the

impacts. Results show that 56.1% of the respondents adopted planting trees around farms,

20.5% use irrigation practices, 9.8% use mulching and the rest of respondents adopted use

of drought resistant crops, making ridgeslhips of soil around plants and tilling land deep

(0.8%,3%,5.3%) respectively (Table 15).

Table 15: Adaptation against changes in temperature

Adaptation Frequency Percent

Planting trees around the farm 74 56.1

Irrigation 6 4.5

Waiting for rains from God 27 20.5

Mulching 13 9.8

Using drought resistant crops 1 0.8

Making ridgeslhips of soil around plants 4 3

Tilling land deep 7 5.3

Total 132 100

Since excessive temperature reduces crop yield, majority of the farmers adopted planting

of trees around the farms to reduce the effect of extreme temperature because the planting

materials can be easily accessed by farmers in the study area. More so, some farmers have

knowledge in preparing tree nurseries. The trees planted around the farms provide shades

that prevent direct sun rays into the soil hence reducing the effect of excessive temperature

on crops. The argument of farmers during survey was that, there are trees which when
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planted around farms or close to water sources have the capacity to pull water nearer. The

strategy of using drought resistant crop was adopted by a few farmers in the study area.

This could be as a result of having low extension services provided to farmers (Table 15)

which denies farmers' information on crops that are resistant to drought. Generally the

adaptation practices found in this survey are in line with the study on adaptation measures

by crop farmers in the southeast rain forest zone of Nigeria by Onyeneke and Madukwe

(2010).

4.5 Adequacy of Off-Farm Coping Strategies in Reducing Livelihood Risks

Associated with Climate Variability

4.5.1 Farmer's off-farm coping strategies

Table 16 shows that 50.9% of the non-farm activities which farmers were engaged

included among others, small business such as kiosks, local brews and small shops. Other

sources like remittances and traditional healing makes 14.8% whereas artisan makes

10.2%. Livestock keeping and employment counted for 8.3% each, whereby the remaining

7.4% were engaged in selling of natural resources like charcoal and doing home

gardening.



Table 16: Farmers' non-farm coping strategies for 2009 (N=108)

Non-farm coping strategies n 0/0 Min Max Mean

Non-farm income obtained from livestock
9 8.3 40000 1500000 377556

keeping 2009

Non-farm income obtained from business
55 51 25000 6000000 507273

2009

Non-farm income obtained from artisan
11 10 12000 450000 214727

2009

Non-farm income obtained from natural
4 3.7 140000 900000 400000

resources (charcoal, mining etc) 2009

Non-farm income obtained from home
4 3.7 100000 2000000 1062500

gardening 2009

Non-farm income obtained from
9 8.3 360000 5500000 1737778

employment 09

Non-farm income obtained from other
16 15 40000 730000 173375

sources/remittance, trade etc) 2009

Results also revealed that 55% respondents out of 240 were not engaged in non-farm

activities as an alternative to increasing food security for the- household. Only 108 (45%)

had off-farm activities. This observation implies that livelihoods of a large number of

people in the study area depend on rain fed agriculture. Consequently, a lot of the rural

people in the area are vulnerable to shocks caused by climate change.

4.5.2 Adequacy of off-farm copiu~ strategies

The analysis used to determine the adequacy of non-farm coping strategies is presented in

section 3.15 of chapter three. Fig.8 indicated that 56.7% of respondents engaged in off-

farm activities had their activities 11\)t capable of reducing the risks associated with climate

variability. On the other hand, 43.3% of respondents had the coping strategies that can

reduce the risks of climate variability.
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43.3%

56.7%

o No ability

• Have ability

Figure 8: Adequacy of ofT-farm copping strategies in reducing climate variability

risks

Despite the fact that only 45% of respondents engage in non-farm activities as their

alternative to diversify climate change risks, only 43.3% of these respondents have their

coping strategies capable of meeting household food requirements in a year. When the

ability of coping strategies of respondents were compared in terms of the wealth groups in

the study area, findings from this survey indicated that, 61.1 % of the poor respondents had

off-farm coping strategies incapable of meeting household food requirements in a year

(Table 17).

Table 17: Farmers' ability of ofT-farm income strategies to meet household food

requirement

Category No ability Have ability Total

Rich Count 12 14 26.0

% within Status 46.2 53.8 100.0

Middle Count 28 18 46.0

% within Status 60.9 39.1 100.0

Poor Count 11 7 18.0

% within Status 61.1 38.9 100.0

Total Count 51 39 90.0

% within Status 56.7 43.3 100.0
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About 60.9% of respondents in the middle class had off-farm coping strategies unable to

meet household food requirements and 53.8% of the rich respondents engaged in off-farm

coping activities that have ability to meet household food requirements throughout the year.

The implication of this findings on food security is that majority of farmers in the study area

do not have coping strategies sufficient to reduce the climate variability shocks. This makes

them to be highly affected by the climate risks such as famines and drought hence making

them food insecure. The rich in the area can to some extent survive the shocks of climate

change risks whereas the poor and the middle that constitute the majority of the population

in the area are highly vulnerable.



61

CHAPTER FIVE

5.0 CONCLUSIONS AND RECOMMENDATIONS

The general objective of this study was to examine perceptions, attitudes and adaptation of

smallholder farmers to risks caused by rainfall variability in the dry land. Specific

objectives of the study included: (i) To assess farmers' perception about climate change

indicators affecting agriculture, (ii) To analyze micro-level climate change impacts facing

farmers on production systems, (iii) To analyse farmers' adaptation to climate change

effects on production systems, (iv) To assess adequacy of off-farm coping strategies in

reducing livelihood risks associated with climate variability. The overall thrust of this

study was to form policies and interventions for improving adaptive capacity of farmers to

observed climate changes and the associated risks by suggesting locally developed

strategies within local context.

The study was conceptualized in the farmer's perception framework whereby the

perceived impacts by farmers determined the response options farmers undertake to reduce

risks caused by the climate change. Based on the findings of the study, the following

conclusions and policy-relevant recommendations were made.

5.1 Conclusions

• Farmers are aware of climate change and have some knowledge on the practices

that help them to adopt to risks caused by climate change. However, knowledge on

what exactly are the causes of climate change and variations is not well known by

majority of the famers.
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• Drought is the most severe cl imatic risk destructing the performance of agriculture

in the study area. The crop yield was low due to high dependence in rain which

was very erratic in the area. This aggravated the problem of food insecurity in the

area.

• A range of strategies were used to cope and adapt to rainfall variability risks. The

strategies adopted included early land preparation and timing of rains, planting of

seeds early before rains begin, irrigation, using improved seeds and fertilizer, using

mixed crop faming, diversify farm and non-farm activities, planting of trees around

farms, mulching use of ridges, and tilling deeply. Timing of farming operations

such as land preparation and seeding is a challenge in the area of study where the

onset of vuli and masika rains is highly random and unpredictable in addition to

being erratic when it occurs.

• Majority of farmers in the study area had off-farm coping strategies which were

insufficient to meet the household food requirement in a year.
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5.2 Recommendations

• Efforts are needed to make smallholder farmers to know the key agents of climate

change. Thus, information' on weather forecasting should be provided to farmers

which will increase their preparedness on climate change shocks.

• The local knowledge should be integrated with scientific knowledge to improve

reliability of weather forecasting which will help to trim down the effects of

climate change on agricultural production.

• Rain fed agriculture cannot make improvements in yield. Efforts to concentrate

rainwater in the root zone of the crop will help to reduce the impact of drought and

increase yield. Hence effort to increase yield and reduce vulnerability of

smallholder farmers to production risks should focus on managing drought through

efficient management of agricultural water and or drought resistant crops. This can

be one of the best adaptation practices by smallholder farmers to climate change

impacts.

• Farmers in the area are highly impacted due to lack of appropriate knowledge and

access to information in the study area. It is suggested that the government should

make efforts to ensure that extension services reach the resource poor farmers in

rural areas, particularly information and other packages that will help them adjust

and readjust to climate change. The government should also ensure that farmers

have access to affordable credit to increase their ability and flexibility to change

production strategies in response to climate change.
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• Promotion of mechanization through appropriate technologies such as use of

animal-powered implements would improve timing of farm operations. Use of

proper irrigation technologies suited to the area and which are affordable to the

farmers in the rural settings will help to increase food security and improve their

livelihood.

• To increase the chances of non-farm activities in decreasing the problem of food

inadequacy, farmers are encouraged to, among other things, diversify farming with

livestock keeping not only for security purposes during the time of shocks but also

as a business aimed at increasing household income. If well informed and trained

by the government and non-government institutions through extension services,

crop production and livestock keeping have a mutual relationship since animals use

crop residuals as fodder while crops use animal dung as fertilizer. This will help in

maximizing household income and increase food security due to full utilization of

resources at household level.

• There are several areas which this survey did not address. These can be highlighted

for more studies. The following is an aspect which the researcher suggested for

further research: "What are the determinants of farm-level climate adaptation

measures in Tanzania?"
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APPENDICES

Appendix 1: Conceptual framework
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Appendix 2: Questionnaire

QUESTIONNAIRE ON THE STUDY OF FARMER'S PERCEPTION AND

ADAPT ATION TO CLIMATE VARIABILITY IN SELECTED DISTRICTS OF

MOROGORO REGION, TANZANIA

SECTION A: Background information. Please answer the following questions

sincerely.

Respondent's name .

Name of Enumerator .

Date of interview .

Time started time finished .

I. Village name .

2. Ward .

3. Division .

4. District. .

5. Were you born in this village? 1. Yes 2. No

6. In case you were not born in this village, fill in the following table:

Migrated from Year Reasons

(Village, district)

Codes( reasons for migration)

I=marriage; 2= Accompanied parents; 3=farming in rain served area;

4=employment transfer; 5=searching for wage work; 6=Others (specify)

7. Are you married?

1=Yes, still together; 2=Yes, separated; 3=No, single; 4=Widowed; 5=Others

(specify)

8. Please circle your age bracket:

(60+)

1. (35-40) 2. (41-50) 3. (51-60) 4.
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9. Fill in the following household roster.

Name Relatio Sex Age Health Education Workin Other

nship g on occupa

farm tion

Codes

Relationship:

I=Head;

2=Spouse; 3=

Child; 4=

Education: I=Non; Other main occupation: =None; 2=Herding;

2=Std iv; 3=Std 3=Salaried employment;

viii; 4=Adult 4=Businessman/women;5=Handcraft;6=Student;

Education; 7=Others (specify

Father; 5=Primary school;

5=Mother; 6= 6=Secondary

Other relative; school; 7=College;

7=None 8=University.

relative. Working on farm:

Sex: I=Male; 1= Doesn't

2=Female. participate in

Health: I=Able; farming; 2=Rarely

2=Very young; participate;

3= Very old; 3=Always

4=Disabled or participate.

permanently

sick.

10. Farm size: (specify hectares/acres)
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I I. Household size: persons

12. Are there extension services in your area? (a) Yes (b)No

13. If yes, do you get extension services? (a) Yes (b)No

14. Are there any institutions dealing with credit services in the area? (a) Yes (b)No

15. If yes have you ever accessed loans for agricultural activities? (a) Yes (b)No

16. If yes, what specifically did the loan assist you in your agricultural activities?

Purchased :(a) fertilizers(b) implements(c) improved seeds(d)others (please specify)

SECTION B: Farmers' perception about climate indicators affecting agriculture

1. Are you aware of the fact that currently the weather has been varying ?(a)Yes (b)No

2. If yes, what do you think are the indicators that the weather has been behaving

abnormally? (i) (ii) .

(iii), (iv), .

3. What used to be the state of temperature before I970s?(a) warm (b) cool (c) more

extreme (d) Don't know

4. What has been happening in terms of the number of the hot days/months of the year in

the past 20 years?

5. Have increased(b)have stayed the same (c) have increased (d) don't know

6. Why do you think so? Please explain the reasons for your response in question 20.

7. Have you witnessed any change in rainfall over the past 20 years? (a)Yes (b)No

8. If yes what has been happening in terms of the number of days/ months ofvuli rains in

the past 20 years? (a) Have increased (b)have stayed the same (c) have increased (d)

don't know

9. If there are changes how long (days/months) have the vuli rains been lasting in a year

in the past 20 years? (a) less than a month (b) 1 month (c) 2 months (d)3 months

(e)more than 3 months

10. What has been happening in terms of the number of days/ months of masika rains in

the past 20 years? (a) Have increased (b)have stayed the same (c) have increased (d)

don't know

11. How long (days/months) have the masika rains been lasting in a year in the past 20

years?
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12. less than a month (b) 1 month (c) 2 months (d)3 months (e)more than 3 months

13. Have you experienced any shifts in the rain seasons in the year over the past 20 years?

a) Yes (b) No

14. If yes please indicate the months which the two rain seasons were experienced in the

two periods of before 1970s and now up to 20 years ago.

RAIN

SEASONS

PERIOD

Months in a year (Before Months (Now up to 20 years ago)

1980s)

Vuli 1 .

2 .

3 .

4 .

Masika 1 .

2 .

3 .

4 .5 .

IS. Have you ever experienced any droughts in the area for the past 15 years? (a)Yes (b)

No

16. If yes, what has been the frequency of drought occurrence in recent years (now up to

15 years ago)? (a) Increased (b) Decreased (c) No change (d)Don't know

17. What can be the reasons for these climatic variations observed above? Please circle the

right answer.

(a) Human activities (b) Punishment from God due to increase in evi1s(c) gods are

angry because people have stopped offering sacrifice (d) others

18. Can you please list the events/activities corresponding to the answer you have

provided in question31 ?
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SECTION C: Micro-level climate impacts facing farmers:

Please select the best answer from the alternative answers provided.

I. Who are the people seriously affected by climate change?

a. The poor B. The rich C. None D. All

2. The threat of climate variations is more on:

i. Health

ii. Agricultural production

iii. Fuelwood availability

iv. Cropping

v. Instigating disaster

vi. Biodiversity quality and sustainability

Kindly use the options below to answer the following questions according to your

level of agreement or disagreement:

A-Strongly Agree, B-Somewhat Agree, C-I Don't Know De-Somewhat Disagree, E-

Strongly Disagree

3. Climate change has lead to crop infestation and diseases ----------------

4. The cost of food crops are increasing because of cl imate change. ----------------

5. The Environment suffers from excessive devegetation due climate change. -------

6. There is now fuelwood scarcity. ----------------

7. Climate change has lead to rural-urban migration. ----------------

8. Changes in timing of rains have resulted into having low crop yield. ---------------

9. CI imate change has lead to the decline of forest resources. ----------------

10. Climate change has caused improvement of livelihood system. ----------------

II. Variations in climate have destabilized livelihood system. ----------------

12. Variations in climate has caused an increase in incidences of floods during the raining

season----------

13. Incidences of droughts have increased during the raining season due to climate

fluctu ati 0ns-------------

14. Shifts in rainfall seasonality have caused crop failures. ----------------

15. Shifts in rainfall seasonality has increased crops yield----------------

16. Some crop varieties have no longer been productive due to persisted droughts in the

area. --------------
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17. Climate variability has been causing frequent famines in the area due to crop failures--

Kindly supply with the correct responses in the following questions

18. Can you please tell which year had good (adequate) rains in the past 5 years? (a) 2005;

(b) 2006; (c) 2007; (d) 2008; (e) 2009. Please tick the appropriate response.

19. Which year had poor rains in the past 5 years? (a) 2005; (b) 2006; (c) 2007; (d) 2008;

(e) 2009. (Please tick the appropriate response).

In the following table, you are requested to indicate the farm size and yield obtained

in the past five years:

Yield

Year

2005 2006 2007 2008 2009
Main acres bags acres bags acres bags acres bags acres bags

crops

Maize

Rice

Cassava

Others

SECTION D: Climate change and adaptation options

1. Does climate variability have any impact in your farming activities? ( Yes/No)

2. If yes have you made any adjustments so as to reduce the impacts of climate

variability? (YeslNo)

3. If yes below are strategies in adapting to fluctuations in climate. State whether you

practice or not.

A. Planting Different Varieties of crops ( Yes/No)

B. Cultivating Different crops (YeslNo )

C. Shortening growing season (Yes/No)

D. Reducing the extent of land put into crop production (Y es/No)
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E. Increasing the extent of land put into crop production (Yes/No)

F. Changing to irrigation farming (Yes/No )

G. The use of chemical fertilizer (Yes/No )

H. Improve in water maximization (Yes/No)

I. Mulching (YeslNo)

J. Changing planting dates (Yes/No)

K. Switching from farm to no-farm activities (Yes/No)

L. Others (YeslNo)

(Please mention)

4. What do you recommend to be done that will help people to better cope with problems

caused by climate variability?

5. What other adjustments in your farming have you made to the changes in timing of

rains? (Please list)

6. What other adjustments in your farming have you in response to the changes in

temperature? (Please

list) .

7. What are the perceived hindrances to adaptation of modern techniques of combating

climate change?

A. Lack of improved seeds (Yes/No)

B. Lack of access to water for irrigation farming (Yes/No)

C. Lack of current knowledge on adaptation methods (Yes/No)

D. Lack of information on weather incidence (Yes/No)

E. Lack of money to acquired modern techniques (Y es/No)

F. There is no hindrance to adaptation (Yes/No)

G. Others (Yes/No) (Please mention)

Thank you for your cooperation!
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Appendix 3: Checklist for key informants

General information

Village .

Ward .

District .

I. What do you understand by the term climate variability

2. What are indicators of climate change?

3. How many rain seasons do you have in this area?

4. Has the rain frequency changed for the past 20-30 years ago?

5. Which month in the year did vuli rains begin and end in the past years before 1990?

6. Which month were the masika rains begin and end in the past years before 1990?

7. Has the temperature been decreasing over the past 20-30 years ago?

8. Was there a forest near this village in the past 30-50 years ago?

9. What caused all these changes in the natural forest?

10. What are the causes of climate change and variability?

11. Which farming practices do you carry to reduce the effects of droughts caused by

climate variability?

12. Which off-farm activities do you undertake to reduce the risks of food shortage caused

by lack of rains in your area?
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Appendix 4: Swahili questionnaire

KUMB.No:

DODOSO LA MTAZAMO WA WAKULIMA JUU YA MABADILIKO YA TABlA

NCHI NA JINSI YA KUKABILIANA NA YO KA TIKA BAADHI

YA WI LAY A ZA MKOA WA MOROGORO, TANZANIA

SECTION A: Taarifa binafsi. Tadhali jibu maswali yafuatayo kwa ufanisi kwa

kujaza sehem zilizo wazi au kuchagua jibu sahihi panapo hitajika.

Jina la mhojiwa .

Jina la mdodosaji .

Tarehe ya udodosaj i .

Muda wa kuanza muda wa kumaliza .

I. Jina la kijiji .

2. Kata .

3. Tarafa .

4. Wilaya .

5. ulizaliwa katika kijiji hiki? 1. Ndiyo 0 2.Hapana 0

6. Kama ulizaliwa katika kijiji hikijazajedwali lifuatalo:

Ulihamia kutoka Mwaka sababu

(Kijiji, wilaya)

Codes( sababu za kuhamia)

l=kuoa/kuolewa; 2= Niliwafuata wazazi; 3=kulima sehem yenye mvua;

4=nilihamishwa kikazi; 5=kutafuta kibarua/kazi; 6=sababu zingine (taja) .

7. Umeoa/umeolewa?

1=Ndiyo, bado niko kwenye ndoa; 2=Ndiyo, tumetengana; 3=Sijolewa/Sijaoa;

4=Nimefiwa na mke/mume wangu; 5=Sababu zingine (Taja)
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8. Tafadhali jazajedwali lifuatalo kuhusu familia:

Jina Uhusiano Jinsia Umri Afya Elimu Mkulima Nafanya

kazi

zingine



Uhusiano: 1=mkuu wa

kaya; 2=Binamu 3=

Mtoto; 4= Babar;

5=Mama; 6= Ndugu

wengine; 7=Si ndugu

Jinsia: 1=Mme; 2=Mke.

Afya: 1=Mzima;

2=Mtoto sana; 3= Mzee

sana;

4=Mlemavu/mgonjwa

wa kudumu

Elimu: I=Hana; 2=la

nne; 3=La nane;

4=Elimu ya watu

wazima; 5=Shule ya

msing; 6=Sekondari;

7=Chuo; 8=Chuo kikuu.
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Kazi za shambani:

1=Hafanyi kazi za

shamba; 2=Anashiriki

kazi za shamba kidogo;

3=Anafanya kazi za

shamba.

Kazi zingine:

I=Hakuna; 2=Kuchunga

mifugo; 3=Ameajiriwa

4=Mfanya

biashara5=Muhunzi;6=m

wanzafunzit; 7=Kazi

zinginge (Taja)
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9. Umekuwa mkulima kwa miaka mingapi sasa tangu ujitegemee?

10. Aridhi/Shamba lako lina ukubwa wa heka ngapi? .

II. Umiliki wa shamba/aridhi yako ukoje?(a) Shamba la pamoja (b)Nimenunua (c)

Nimerithi (d) Nlmekodisha [ ]

12. Aridhi yako inarutuba? (a) Ndiyo [ ] (b)Hapana[ ]

13. Shamba lako liko eneo gani?(a)Mlimani (b)Bondeni (c) Tambarare [

14. Unatumia zana gani kulimia? (a) Tractor (b) jembe la mkono (c) pIau [

15. Je kuna huduma za mabwana shamba kijijini hapa ? (a)Ndiyo[

(b)Hapana[ ]

16. Je, unapata huduma za bwanashamba? a) Ndiyo [ ] (b)Hapana[ ]

17. Kama ndiyo je unapata huduma hizo mara ngapi kwa mwezi? .

18. Je kuna huduma za kuweka na kukopa kijiji kwako? (ajNdiyo [ ] (b)Hapana[

19. Kama ndiyo, umesha wahi kupata mkopo kwa ajili ya kilimo? (a) Ndiyo [ ]

(b)Hapana []

20. Kama ndiyo, mkopo wako ulikusaidia kununua nini?

(a) Mbolea (b) Zana za kilimo(c) Mbegu bora (d)shughuli ingine

(taja ) [ ]

21. Je, kuna vikundi/vyama vya wakulima kijijini hapa? (a) Ndiyo[ ]

(b)Hapana[ ]

22. Kama ndiyo, wewe ni mwanachama wa vikundi
. ?vlngap .

23. Nivikundiganihivyo? .

24. Je unapenda kuendelea na kilimo?

(a)Napenda sana(b)Napenda kiasi (c)Sipendelei (d) Sipendelei hata kidogo [

25. Ni nini sababu yajibu lako hapo juu?

(a) Hunipa kipato kuzuri sana(b) Hunipatia chakula cha familia yangu (c) Inanibidi tu

kwa kuwa sina chaguo lingine (d)Nina shughuli zingine zinazo nipatia kipato kizuri

zaidi(kama ) [ ]

26. Kipato chako chote cha mwakajana kilikuwa shilingi ngapi? .

27. Kipato chako nje ya kilimo kilikuwa shilingi ngapi mwakajana? .
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SECTION B: Kiwango cha umaskini/utajiri. Changua/weka jibu sahihi tafadhali.

1. Nyumba yako 2. Ukuta wa nyumba kubwa 3. Nyumba kubwa ina

umeezeka kwa nini? umejengwa kwanini? vyumba vingapi?

I=Udongo/mavi ya l=mavi ya ng'ombe/tofari []

ngombe mbichi [ ]

2=Nyasi [] 2=mawe 4.kuna nyumba ingine

tofauti na hii mnayo tumia?

3=mbao/miti

4=Bati

5=kokoto na simenti

6=vigae

7=asbestos

8=vitu vingine (taja) .

5. Sakafu ya nyumba

imetengenezwa na nini?

l=udongo

3=matofali ya kuchoma

4=tofari za siment

5=kwa mbao/miti

6=kwa vyuma/bati

7=mengine(taja )

6. Choo kinacho tumika ni

cha namna gani?

1=Hakuna choo(vichakani)

[ ]

1=Ndiyo, 2=Hapana

7. unatumia nishati gani

kupikia?

l=kuni

2=isiment 2=Choo cha ndoo 2=Mkaa

3=vitu vingine(taja ) 3=Choo cha shimo(kiko wazi) 3=Mafuta ya taa

[ ] 4=Choo cha shimo 4=Gesi

(kimefunikwa) [ ]

5=Choo cha ndani cha 5=Umeme [ ]

kuflashi

6=choo cha wote cha kuflashi 6=Mabaki ya mzao

7=Aina ingine(taja ) 7=Samadi

8=Aina ingine(taja )

8. Usiku mnatumia aina

gani ya taa?

1=Taa ya mafuta

2=Taa ya gesi

9. Maji ya kunywa mnatoa

wapi?

1=kutoka bomba la ndani

2=bomba nje ya nyumba

10. Je, familia inamiliki nini

kati ya hivi?

1= gari ya kifahari 2=

pikipiki

3= Tv 4=Baiskeli
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3=Taa za umeme

4=Taa za umeme wa

jenereta

5=Mshumaa

6=Taa ya kuwasha kwa

betri

7=kuni [ ]

8=Aina ingine(taja )

3=bomba la umma

4=kisima cha kuchimbwa

5=kisima /kijito

kilichojengewa

6=kisima/kijito kilichowazi

7=maj i ya mvua []

8=kutoka gari la maj i

9=kutoka mtoni/ziwani

10=kutoka kwingine(taja)

5= Radio 6= kitanda 7= pasi

8= simu ya mkononi 9= Sofa

10= simu ya mezani

11=godoro la sponchi;12=

saa ya ukutani/mkononi [ ]

SECTION C: Mtazamo wa wakulima juu ya viashiria vya tabia nchi vinavyo athiri

kilimo.

1. Je unatambua kuwa sasahivi kuna mabadiliko ya hali ya hewa ?(a)Ndiyo [

(b)Hapana [ ]

2. Kama ndiyo, niviashiria garu vinavyoonyesha kuwa sikuhizi hali ya hew a

imebadilika?

(i) (ii) .

(iii), (iv), .

3. Je, pameshatokea ukame wowote eneo hili kwa miaka 15 iliyo pita? (a)Ndiyo[

(b )Hapana[ ]

4. Kama ndiyo hali ya ukame imekuawaje kwa kipindi hiki cha miaka 15 iliyopita?

(a) Irneongezeka (b)Imepungua (c) Hakuna mabadiliko (d)Sifahamu [ ]

5. Siku za kipindi chajua wakati wa masika(dry spells) kimebadilikaje kwa kipindi

cha miaka 10 iliyopita ukilinganisha na siku za nyuma zaidi? (kama

kunamabadiliko tafadhali taja ni kwa siku ngapi)

(a)Zimeongezeka( ) (b) Hazijabadilika( ) (c) Zimeongezeka

( ) (d) Sifahamu [ ]
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6. Vipi kuhusu kipindi chajua(dry spell) wakati wa msimu wa mvua za vuli, kwa

miaka 10 iliyopita kimekuwaje?

(a)Kimeongezeka( ) (b)Hakijabadilika ( ) (c)

Kimepungua( ) (d) Sifahamu [ ]

7. Unadhani ni nini kinasababisha mabadiliko yote haya ya hali ya hewa? (a)

Shughuli za binadamu (b) Ni adhabu kutoka kwa Mungu kutokana na kuongezeka

kwa maasi(c) Miungu imechukia maana watu sikuhizi wameacha kutambika (d)

Sababu zingine

(zitaje) [

8. Tafadhali taja mambo/shughuli zinazo lingana najibu ulilotoa hapo juu swali la 7?

SECTION D: Madhara ya tabia nchi yanayo wakabili wakulima:

Chagua jibu sahihi kati ya yale uliyo pewa.

1. Katika eneo lako ni watu gani walio athirika sana na mabadiliko ya hali ya hewa?

A. Masikini B. Matajiri C. Hakuna aliye athirika D. Wate wameathiriwa [ ]

Tafadhali tumia majibu haya chini kujibu maswali yafuatayo kutokana na

kiwango cha kukubaliana au kutokukubaliana kwako:

A-Nakubali kwa kabisa, B-Nakubali kiasi fulani, C-Sifahamu D-Sikubaliani kiasi

fulani, E-Sikubaliani kabisa []

2. Mabadiliko ya hali ya hewa yameathiri na kusababisha magonjwa kwa mazao ------

3. Ghalama za chakula zimeongezeka kutokana na mabadiliko ya hali ya hewa. -------

4. Mazingira yameathiriwa kwa ukosefu wa miti kutokana na mabadiliko ya hali ya

hewa---

5. Mabadiliko ya hali ya hewa yamesababisha watu kuhamia mij ini ---------------

6. Mabadiliko ya kuchelewa kwa mvua yamesababisha kupungua kwa mavuno -------

7. Mabadiliko ya hali ya hewa yamesababisha kupungua kwa hifadhi ya misitu. -------

8. Hali ya maisha imekuwa bora kutokana na madiliko ya hali ya hewa. ----------

9. Hali ya maisha imekuwa ngumu kutokana na mabadiliko ya hali ya hewa. ----

10. Kipindi cha mvua kimekuwa na mafuriko mengi kutokanan na mabadiliko haya----
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11. Misimu ya mvua imekuwa na ukame kutokana na mabadiliko ya hali ya hewa------

12. Kubadilika kwa misimu ya mvua kumepunguza mavuno kwa mwaka. ---------

13. Kubadilika kwa misimu ya mvua kumeongeza mavuno------------------

14. Baadhi ya aina za mazao zimekuwa hazitoi mavuno mazuri kutokana na ukame wa

muda mrefu.------------

15. Kumekuwa na ongezeko la njaa kutokana na mabadiliko ya hali ya hewa------

Tafadhali chagua jibu sahihi

16. Katika miaka 5 iliyopita, mwaka gani ulikuwa na mvua za kutosha?

(a) 2005; (b) 2006; (c) 2007; (d) 2008; (e) 2009. []

17. Mwaka upi ulikuwa na mvua hafifu katika kipindi hicho cha miaka 5 iliyopita?

18. (a) 2005; (b) 2006; (c) 2007; (d) 2008; (e) 2009 []

19. Tafadhali onyesha ukubwa wa shamba na mavuno uliyopata miaka 5 iliyopita

kwenye jedwali lifuatalo. Kwa miaka 2 ijayo tafadhali kadiria mavuno yatakuwaje

Mavuno

Mwaka

2005 2006 2007 2008 2009 2010 2011
Zao a b P a b p a b p a b p a b p a b a b

kuu c gs ri c gs ri c gs ri c gs ri c gs ri c gs c gs

Mahi

ndi

Mpun

ga

Miho

go

Mifug

0

Meng

me

Key: ac= heka; bg=Gunia; pri=Bei ya guni kwa mwaka huo
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20. Katika jedwali hili onyesha mapato katika shughili zisizo za kilimo katika miaka

husika.

Mapato(Tsh)

Year

Shughuli/biashara zisizo za 2004 2004 2006 2007 2008 2009
kilimo

Pombe za kienyeji

kioski

Tiba za asilil

uhunzi

Uashi/uselemala

zingine(taja)

SECTION E: Mabadiliko ya tabia nchi na jinsi ya kukabiliana nayo. Chagua jibu

Iililo sahihi zaidi.

1. Je, Mabadiliko ya hali ya hewa yana athari yeyote katika shughuli zako za

kililimo? (Ndiyo D Hapana D)

2. Kama jibu ni ndiyo, je kuna mikakati uliofanya ili kukabiliana na hatimaye

kupunguza athari za mabadiliko ya hali ya hewa. (Ndiyo D Hapana D )

3. Kamajibu ni ndiyo, hapa chini kuna mikakati shamba yenye lengo la kukabiliana

na kupunguza athari zitokanazo na mbadiliko ya hali ya hewa. Unatakiwa kukubali

au kukataa endapo unatumia mikakati shamba ifuatayo.

I. Kilimo cha mazao mchanganyiko ( Mseto) (Ndiyo D Hapana q Kama

ndiyo, ni lini ulianza Ni jinsi gani ulivyofanya

kilimo mseto? .

ii. Kupunguza msimu wa kilimo(NdiyO

kuanzia ..... siku/m iezi hadi ..... siku/miezi

iii. Kupanda mbegu za kukomaa muda mfupi (NdiP

HapaD ). Kama ndiyo,

HapOa ): kama

ndiyo, mbegu hizo ni .

iv. Kupanda mbegu zinazovumilia ukame kwa kutumia mbegu bora

(Ndiyo D Hapana.J ). Kama ndiyo, m aina zipi za

mbegu? .

v. Kupanda mbegu zinazovumilia ukame kwa kutumia mbegu za kienyeji.
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(Ndiyo 0 HapamO). Kama ndiyo, ru ama zipi za

mbegu?.......................................................................... Ni lini huwa

unaanza kupanda?

vi. Kupunguza kiasi cha eneo la uzalishaji wa mazao (Ndiyo 0 Hapana 0

vii. Kuongeza kiasi cha eneo la uzalishaji wa mazao (NdiyoO Hapana 0

viii. Kubadilika kwa kuanza kutumia kilimo cha umwagiliaji( Ndiy<o Hapana 0

ix. Matumizi ya mbolea za chumvichumvi (NdiyoO Hapana Qkama ndiyo,

mfano wa mbolea .

x. Kuboresha ardhi na uhifadhi wa maji (Ndiyo OHapana q kama ndiyo,

kwa mfano .

xi. Kuhifadhi unyevunyevu kwa kutandaza majani juu ya ardhi (Ndiyo 0

Hapana rj)

xii. Kubadili tare he ya upandaji (NdiyoO Hapana 0)

xiii. Kuachana na shughuli za kilimo na kufanya shughuli zisizo za kilimo

(Ndiyo OHapana ).0 Kama ndiyo, toa mfano

xiv. Kuwa na mikakati zaidi ya mmoja katika utekelezaji wa shughuli za kilimo

(Ndiyo 0 Hapana 0 ) , mikakati hiyo ni ipo? Tafadhali tiki jibu

lililosahihi katikajedwali lifuatalo.

1 Fanyajuu

2 Fanya chini

3 Kilimo mseto

4 Kulaza shamba

5 Kubadili zao kwa mzunguko

6 Kuziwahi mvua

7 Kuchanganya mazao kwa mistari

8 Mengine(Taja)

xv. Bustani ya nyumbani (NdiyoO Hapana 0 )

4. Endapo ulitumia mbegu bora, je ni nani aliyekujulisha kuhusu ubora wa mbegu

hizo?

5. a)Ushauri kutoka kwenye huduma ya ugani b) Uzoefu binafsi c) Ugani wa

mkulima kwa mkulima d) Nyinginezo(Zitaje ) [
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6. Je, ni huduma zipi ambazo kwa pamoja zinahitajika katika kusaidia kuleta mvua

nyingi na kuongeza uzalishaji? .

7. Je, ni marekebisho yapi mengineyo uliyoyafanya ikiwa ni mojawapo yajitihada za

kuwa sambamba na vipindi vya mvua? Orodhesha hapa chini.

8. Je, ni marekebisho yapi uliyoyafanya ikiwa ni mojawapo yajitihada za kukabiliana

na hali yajoto? Orodhesha hapa chini.

9. Ni vikwazo vipi vinavyojlikana kuzuia kwenda sambamba na tekinolojia za kisasa

zitumikazo katika kukabiliana na mabadiliko ya hali ya hewa?

A. Kutokuwa na mbegu bora(Ndiyo 0 Hapana 0 )

B. Kutokuwa na maji kwa ajili ya kilimo cha umwagiliaji (Ndiyo DHapao

C. Kutokuwa na ufahamu wa sasa wa njia za kukabiliana na tatizo

(Ndiyo 0 HapanaD)

D. Kutokuwa na taarifa za matukio ya hali ya hewa (Ndiyo 0 Hapana D)

E. Kutokuwa na pesa kwa ajili ya mafunzo njia za kisasa za kukabiliana na

tatizo(Ndiyo 0 Hapana D)

F. Hakuna vikwazo katika matumizi ya tekinolojia ya kisasa (Ndiyo 0

Hapana 0 )

G. Nyinginezo (Ndiyo 0 Hapana 0 )

(Tafadhali zitaje )

10. Unatoa maoni gani kuhusiana na kipi kifanyike ambapo unafikiri itawasaidia watu

katika kukabiliana na tatizo la mabadiliko ya hali ya hewa? .

Ahsante kwa ushirikiano wako!

L


