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ABSTRACT

Normally at the absolute bottom of the social strata, whether in rich or poor countries, are the
indigenous or native peoples who are generally the least powerful, most neglected groups in
the world.
In many countries these indigenous people are repressed by traditional caste systems,
discriminatory laws, economics, or prejudice. Unique cultures are disappearing along with
biological diversity as natural habitats are destroyed to satisfy industrialised world appetites
for resources. According to Nyong and Kanaroglou indigenous people are the more
vulnerable to climate change impacts (Nyong and Kanaroglou 1999), thus there is need to
consider their culture and their knowledge using to adapt and mitigate effects of climate
change since they are cost effective and can easily be implemented. Tukuyu being part of
Tanzania in Southern high lands also witnessing impacts of climate change whereby
indigenous people had never stop to air out problems they are facing induced by climate
change.
The aim of this research was to identify indigenous and local observations, knowledge and
practices related to understanding climate change impacts, adaptation and mitigation in
Tukuyu.
Samples of 48 respondents were randomly selected in four villages. The study interviewed
agriculturists, students, teachers and business men/women. Data was collected using
interview guide, observation checklists and reviewing of literature. Data collected was then
analysed and presented in bar charts. The study showed that indigenous knowledge and
practices used in adaptation and mitigation of climate change include mixed farming and
multiple cropping, zero tilling practices in cultivation, contour farming, mulching,
adjustments to planting dates, planting trees along water sources and Land buffer zone on
sacred forests. The most knowledgeable people were teachers, followed by farmers, then
students and business men/women were the least knowledgeable groups.
However it was noted that little effort is being done by the government and CBOs/ NGOs.
Therefore, I recommend that there should be community awareness and education through
the help of Non Governmental Organisation (NGOs), Community Based Organisations
(CBOs) and the government also the government to take more steps forward to promote
indigenous and local knowledge used to fight climate change so as to help indigenous people
to be less vulnerable to impacts of climate change.
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OPERATIONAL DEFINITIONS

Adaptation: Is the process of change by which an organism or species becomes better suited
to its environment.
C’arboii Dioxide (CO2,~: CO2 is a colourless, odourless, non-poisonous gas that is a normal
part of the ambient air. Of the six greenhouse gases normally targeted, CO2 contributes the
most to human induced global warming. Human activities such as fossil fuel combustion and
deforestation have increased atmospheric concentrations of CO2 by approximately 30 percent
since the industrial revolution. CO2 is the standard used to determine the “global warming
potentials” (GWP5) of other gases. CO2 has been assigned a 100-year GWP of 1 (i.e., the
warming effects over a 100-year time frame relative to other greenhouse gases).
(‘arbon Sinks: Processes that remove more carbon dioxide from the atmosphere than they
release. Both the terrestrial biosphere and oceans can act as carbon sinks.
Carbon Taxes: A surcharge on the carbon content of oil, coal, and gas that discourages the
use of fossil fuels and aims to reduce carbon dioxide emissions.
CWmate: Is the meteorological term which means the behaviour/condition of the weather of a
certain place recorded over long period.
€‘li,nate change: Is the phenomena used to refer the irregular occurrences of the weather
activities such as irregular seasons of the year and it occurs all over the world hence the term
the Global Climate Change. It can also defined as a change of climate which is attributed
directly or indirectly to human activity that alters the composition of the global atmosphere
and which is in addition to natural climate variability observed over comparable time periods.
Effects of climate change: Is the change in the physical environment or biota resulting from
climate change which has significant deleterious effects on the composition, resilience or
productivity of natural and managed ecosystems or on the operation of socio-economic
systems or on human health and welfare.
Emission: Is the release of greenhouse gases and/or their precursors into the atmosphere over
a specified area and period of time.
Greenhouse Effect: The insulating effect of atmospheric greenhouse gases (e.g., water
vapour, carbon dioxide, methane, etc.) that keeps the Earth’s temperature about 60°F warmer
than it would be otherwise.
Greenhouse gases: Are those gaseous constituents of the atmosphere, both natural and
anthropogenic, that absorb and re-emit infrared radiation.
XII

Mitigation: Is the process of making something(s) less severe, serious, or painful.
Indigenous knowledge: It has been defined as institutionalized local knowledge that has been
built upon and passed on from one generation to the other by word of mouth (Osunade 1994;
Warren 1992). Is the kind of knowledge majorly transmitted to us from one generation to
another in an informal ways of education, also it known as traditional knowledge. It can also
be defined as the social knowledge free from scientific experiments passed from one
generation to another used by local people

in

a given rural communities in their daily life

activities.
Intergovernmental Panel on Climate C7zange (IPC~: The

IPCC was

established in 1988 by

the World Meteorological Organization and the UN Environment Programme. The IPCC is
responsible for providing the scientific and technical foundation for the United Nations
Framework Convention on Climate Change (UNFCCC); primarily through the publication of
periodic assessment reports (see “Second Assessment Report11 and “Third Assessment
Report”). Green House Gases (GHGs) means those gaseous constituents of the atmosphere,
both natural and anthropogenic, those absorbs and re-emit infrared radiation.
Unimodal rainfall: Is the type of the rainfall system whereby it rains only once a year in a
given region.
United Nations Framework Con vention on Climate Change (UNFCCC): A treaty signed at
the 1992 Earth Summit in Rio de Janeiro that calls for the “stabilization of greenhouse gas
concentrations in the atmosphere at a level that would prevent dangerous anthropogenic
interference with the climate system.” The treaty includes a non-binding call for developed
countries to return their emissions to 1990 levels by the year 2000. The treaty took effect in
March 1994 upon ratification by more than 50 countries. The United States was the first
industrialized nation to ratify the Convention.
Vulnerability: The degree to which a system is susceptible to, or unable to cope with, adverse
effects of climate change, including climate variability and extremes. Vulnerability is a
function of the character, magnitude, and rate of climate change and variation to which a
system is exposed, its sensitivity, and its adaptive capacity.
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CHAPTER ONE

1.0 Introduction
This chapter looks at background of the study, problem statement, objectives of the study,
research questions, hypotheses, conceptual framework, operational definitions, scope
significance of the study and limitations.

1.1 Background of the study
Climate change is an environmental, social and economic challenge on a global scale
(Scholze et al., 2006; Mendelsohn et al., 2006). It is emerging as one of the most important
challenges of the 21st century. Eleven of the last twelve years (1995-2006) rank among the
12 warmest years of global surface temperature since 1850. According to the recent report of
the Intergovernmental Panel on Climate Change (IPCC), more intense and longer droughts
have been observed over wider areas since the l970s, particularly in the tropics and
subtropics. The frequency of heavy precipitation events has increased over most land areas,
and widespread changes in extreme temperatures have been observed over the last 50 years.
Recent trends show a tendency towards greater extremes: arid or semi-arid areas in northern,
western, eastern and parts of southern Africa are becoming steadily drier and increased
magnitude and variability of precipitations and storms. Climate change can be exacerbated by
human induced actions such as: the widespread use of land, the broad scale deforestation, the
major technological and socioeconomic shifts with reduced reliance on organic fuel, and the
accelerated uptake of fossil fuels (Millennium Ecosystem Assessment, 2005). However, this
can also be due to natural factors such as earthquake, volcanic eruption which then contribute
to the emission of the Green House Gases (GHGs) into atmosphere such as Methane (MH4),
Carbon dioxide (C02), Sulphur (5) hence cause the increase of the global temperature as part
of climate change.

Climate change can be appreciated by experiencing or observing its effects such as extreme
drought, irregular floods event, increasing of sea level, increasing of the global temperature,
melting of ice, drying of streams and water channels, irregular seasons of the year. These
effects create tension to human being all over the world and start making the efforts (seeking
the way forward) to mitigate the change and/or adapt the situation as the way forward to fight
climate change.
1

In Africa climate change is a major threat to sustainable growth, development and
achievement of the Millennium Development Goals (MDGs), Africa is the continent which
contributes least to global emissions of greenhouse gases (GHG)

—

yet is the most vulnerable

to its effects, particularly due to its high dependence on rain-fed agriculture, widespread
poverty and weak capacity. The effects of climate change

—

reduced agricultural production,

worsening food security, increased flooding and drought, spreading diseases and an increased
risk of conflict over scarce land and water resources

—

are already evident. For example, the

African Sahel is characterized by recun-ent droughts, the magnitude and intensity of which
have been on the increase over the last 100 years and consequently in the destruction caused
by it (Benson and Clay 1998; Brooks 1999). Records show that the region has experienced
marked rainfall declines and droughts that exceed those predicted by models of future climate
(Hulme et al. 2001). Therefore adaptation to climate change should be understood as a
continuous process which addresses current climate variability extremes and future climate
risks. Over time climate change may alter general climatic conditions leading to more
frequent occurrences of climate extremes.

Tanzania as one among African countries that has put forward the National Environmental
Policy which then seeks to provide the framework for making fundamental changes that are
needed to bring environmental considerations into the mainstream of decision making in
Tanzania. It seeks to provide policy guidelines, plans and gives guidance to the determination
of priority actions and provides for monitoring and regular review of policies, plans and
programmes (National Environmental Management Council (NEMC) annual report, 2008).
One of its specific objectives include to ensure sustainable and equitable use of resources for
meeting the basic needs of the present and future generations without degrading the
environment or risking health or safety, to prevent and control degradation of land, water,
vegetation, and air which constitute our life support systems; to conserve and enhance our
natural and man-made heritage, including the biological diversity of the unique ecosystems of
Tanzania.

Tukuyu is the hillside town in Rungwe District southern highlands of Tanzania, East Africa,
with population of approximately 40,000 inhabitants, lies about 36 miles (58 km) south of the
city of Mbeya, at an elevation of around 5,000 ft (1,500 m) and Coordinates 9°15’S 33°39’E /
9.25°S 33.65°E with time zone EAT(UTC+3),
2

It is very difficult, if not impossible, to forecast what the weather will be like at a certain time
in a very precise place. Temperature in Tukuyu is ranging from 16 degrees Celsius in July as
the minimum temperature and 21 degrees Celsius in November as the maximum temperature
while average rainfall is 50mm in September as the minimum rainfall and 606mm in April as
the maximum rainfall. According to Msanya the Rift Valley area of the Southern Highlands
between Mbeya and Lake Nyasa like in Rwanda, have volcanic soils which are highly
dependable for human use and support high densities of human population (Msanya et a!.,
2002). Since Tukuyu is in near rift valley within Rungwe district where Mt. Rungwe can be
found, then its soil is typically volcanic soil with high amount of humus. Its vegetation
dominated with forests, small trees and shrubs since it is mountainous area, other vegetation
are annual and perennial grasses.
The major indigenous activities are agriculture and business, where they grow different food
and cash crops such as maize, bananas, tea, avocados, rearing of animals, coffee and potatoes
(both sweet and Irish potatoes). Business activities include selling of cash crops and other
food products.
The area receives unimodal rainfall set on October and ends in December. Few years ago
Tukuyu was ever green with a lot of trees and forests which made indigenous people to
practice agriculture activities and other production related activities such as animal rearing
successfully. Today indigenous people experience the effects of climate change in one way or
another since the greenish view of the environment is gradually diminishing and pasture for
grazing has become scarce. Agriculture activities have become fairly unstable due to long
period of drought and low rainfall availability.

1.2 Statement of the problem
Climate change has lead into the increase in some crop diseases and other human diseases
such

as malaria due to extreme events particularly heavy rainfall,

increase in

temperature/sunshine (heat) and prolonged drought periods. Most crops normally fail to grow
and results into great loss to farmers and shortage of food. Climate change has been one of
the factors which slow down the development process of individuals and hence the whole
town as well. The same challenge also exists even in other regions in Tanzania and Africa as
well.

3

Many developmental projects are known to have been created, funded and managed by
outside resources and introduced into rural communities with the hopes and promises of
impacting their lives. These projects did not take into consideration the culture of the people
and resulted in low participation and success rates (Howes 1980; Woodley 1991; Nyong and
Kanaroglou 1999). Since indigenous people are more vulnerable to climate change then there
is need of considering their culture which can then explain well their knowledge (indigenous
Knowledge). The later creates a moral economy and identifies a person within a cultural
context, therefore providing decision-making processes or rules of thumb to be followed
based on observed indicators or relationships within events (Adugna 1996; Woodley 1991).
Also indigenous knowledge systems share the same guiding principles with sustainable
development framework with 3Es concerns—Economy, Equity, and Environment (Davies
and Ebbe 1995).

Despite this, indigenous people have come up with some ways on how to deal with the
problem and these ways are in adaptation and mitigation. According to Swart et al, (2003),
mitigation strategies can be grouped into two categories: some represent mainly categories:
some represent mainly technological solutions; others involve changes in economic structure,
societal organisation, or individual behaviour.

In the African Sahel, mitigation activities are traditionally employed as natural resources
conservation measures, but they generally reserve the dual purposes of reducing the emission
of GHG from anthropogenic sources and enhancing carbon ‘sink’. Strategies aimed at
reducing GHG emission emphasize cutbacks in the burning of fossil fuel through improved
energy-efficiency, use of clean energy particularly solar and discontinuation of a gas flaring.
Carbon sink enhancement generally involves forestry programmes that protect the forest and
encourage afforestation in marginal areas including range lands (Adesina et al. 1999).
Adaptation strategies will include the adoption of efficient environmental resources
management practices such as the planting of early maturing crops, adoption of hardy
varieties of crops and selective keeping of livestock in areas where rainfall declined. They
also include the use of technological products that enable the individual to function in the
“new” condition. Obviously, adaptation strategies are expected to be many, and their
combinations in various ways will be required in any given location. However, Mitigation
and adaptation should not all be about the implementation of options; successful
4

implementation depends on availability of various resources to create an enabling
environment for mitigation and adaptation, including the capacity to adapt and mitigate
(Klein and Smith 2003). Therefore the purpose of this study is to find out how the indigenous
people in Tukuyu villages are using or can use their indigenous knowledge to adapt and
mitigate the impacts of climate change, which will then ease their development processes
since it will reduce their vulnerability to climate change effects.

1.3 Objectives of the study
1.3.1 General objective
To identify indigenous and local observations, knowledge and practices related to
understanding climate change impacts, adaptation and mitigation.
1.3.2 Specific objectives
i.

To assess the indigenous people’s level of awareness and understanding of the issue
of climate change and its impacts.

ii.

To identify indigenous knowledge and practices used in adaptation and mitigation of
the climate change impacts.

iii.

To find out the efforts of the government in promotion of indigenous knowledge to be
used in the adaptation and mitigation of climate change impacts.

1.4 Research questions
o

How do indigenous people understand climate change and its impacts?

e

What relevant indigenous knowledge and practices do people use in adaptation and
mitigation of the climate change impacts?

o

What has the government done in promotion of indigenous knowledge towards
adaptation and mitigation of climate change impacts?
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1.6 Conceptual framework
Figure 1;
CLIMATE CHANGE

CAUSES AND EFFECTS

3lobal Causes

Global Effects

Case study-Causes

Case study-Effects

.lndustrialization
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temperature
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ii.Bush fire

ii.Drying of streams
and river channels

i.Volcanic eruption
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atmosphere
experiments
v.Tra ns ports

ii.Melting glaciers
iii.Poor agriculture
practices

iii.Melting ice caps
iv.Rising of sea and
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iv. Deforestation

iv. Extreme floods

~TATlONS

MIT GATIONS

3lobally

In Case study
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.Early warning systems
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i.Reduce GHGs emissions

i.Protecting water
sources and forests
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ii.Promoting afforestation
ii.Practicing Zero grazing

ii.Reduce utilization of
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planting dates

v. Livelihood
iiversification

iv. Mixed farming and
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iii.Limit dangerous
atmospheric experiment
iv.Ban nuclear activities

iLPracticing Agroforestry
iii. Preventing bush fire
incidences
iv.Promote mixed
cropping practices
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1.7 Scope of the study

Despite the fact that efforts have been made towards fighting climate change from scientific
views, but research and policies directed towards indigenous knowledge and perception are
highly needed. It is, therefore, important to understand indigenous perceptions of climate
change and their preferences of strategies towards adaptation.
This research is going to focus on indigenous people’s life and activities which have the
impact on climate change in one way or another. The study will also look at how indigenous
people are affected by climate change and what they are doing to adapt or mitigate the effects
of climate change.
The study will also concentrate on examining indigenous knowledge which can be used in
adaptation and mitigation of climate change effects, because devastating scenario of climate
change lies with the indigenous peoples themselves, who are very successful at preventing
deforestation and managing natural environment, and those in the developing countries are
rarely considered (Jan and Anja, 2007).

1.8 Significance of the study
The study will help the government and other stakeholders including organisations,
Institutions and indigenous people to come up with a clear picture on how the indigenous
knowledge can be used in adaptation and mitigation of climate change.
Therefore different policies, theories and practices will be established so as to promote and
encourage the indigenous knowledge because it is a cost effective way to combat climate
change effects and it can merely be a sustainable process since it involves different groups in
the society and it can easily pass from one generation to another.
The study will also encourage academicians and technicians to do further research. It is
important that the indigenous knowledge and scientific knowledge balance and learn from
each other in order to produce “best practices” for mitigation and adaptation (Adugna 1996).
Thus the study will open the door for more researches to be done to find out the best way of
integrating the scientific knowledge and indigenous knowledge so as to improve the
efficiency of the indigenous people towards adaptation and mitigation of the climate change.

7

1.9 Expected challenges
Although the researcher is intend to select some villages using random sampling method to
represent other parts of Tukuyu, time and financial constraints may limit the study and let
only few villages within Tukuyu to be reached.
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CHAPTER TWO
LITERATURE REVIEW

2.0 Introduction
This chapter includes the findings of other researchers made on the same topic or just
relevant/similar topics to what the researcher has intended to research. Also showing gaps left
by other researchers and the real need of the intended research.

2.1 The indigenous people’s level of awareness and understanding of the issue of climate
change and its impacts.

What is climate change?
Climate change is a long-term shift in the statistics of the weather (including its averages).
For example, it could show up as a change in climate normals (expected average values for
temperature and precipitation) for a given place and time of year, from one decade to the
next. We know that the global climate is currently changing. The last decade of the 2O~
Century and the beginning of the 21st have been the warmest period in the entire global
instrumental temperature record, starting in the mid- 19th century.

Natural variability
Climate change is a normal part of the Earth’s natural variability, which is related to
interactions among the atmosphere, ocean, and land, as well as changes in the amount of solar
radiation reaching the earth. The geologic record includes significant evidence for large-scale
climate changes in Earth’s past. An example of this variability is shown in the plot below of
temperature data for the last 420,000 years, derived from an Antarctic ice core.
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Figure 2; Temperature data of the last 420,000 yea
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are plotted and the blue line is the five-year mean. (Data and plot available from NCDC at
http://www.ncdc.noaa.gov/oa/climate/research/ anomalies/anomalies.html).
What Causes the Earth ‘s Climate to Change?
The Earth’s energy balance and hence climate depends on the balance between the EM
energy that enters Earth from the Sun and the EM ener

that is emitted from Earth back into

space. As solar energy reaches the Earth’s surface, a fraction of it is absorbed and the Earth’s
surface warms up. The remaining fraction is reflected immediately off the surface back into
the atmosphere and space. The surface ofthe Earth (land and water) that has been warmed by
the radiation then emits energy back in the form of heat into the atmosphere and toward
space. Since the Earth’s surface temperature is much lower than that of the Sun, it emits
radiation at lo

ci

wavelengths and with energy levels much lower than that from the Sun, in

this case at infrared (heat) wavelengths (not at visible wavelengths like the Sun). Thus, the
hi

ci

ener

,

shorter-wave radiation from the Sun is effectively transformed into longer-

wave radiation by the processes of absorption and emission at the Earth’s surface.
The Greenhouse Effect
This sequence of absorption of shorter-wave solar radiation and the subsequent emission of
lo er-wave radiation is thought of as the greenhouse effect. Comparing the Earth’s
atmosphere to a greenhouse is often used to help explain the processes that maintain the
Earth’s temperatures as we experience them today. The

eenhouse effect is commonly

portrayed as a process of heat being let in and then being “trapped”—unable to escape. This,
however, is not exactly how either the Earth or a greenhouse actually works (see Figure 1).
Some of the gases that make up the Earth’s atmosphere, such as water vapor (H20), carbon
dioxide (CC)2), and methane (CH4), only absorb radiation at particular wavelengths. These
10

gases are mostly transparent to the shorter-wave solar radiation (visible and UV), but they
absorb and emit infrar~d radiation. Thus, the atmosphere— like a glass greenhouse—is
reasonably transparent to sunlight. Sunlight is absorbed mostly at the Earth’s surface (the
land, water, and vegetation) and not into the atmosphere. Similarly, sunlight is absorbed
mostly by the vegetation in the greenhouse. The Earth’s surface (or the vegetation in the
greenhouse) then emits radiation back into the atmosphere. This emitted radiation is not
trapped but rather is exchanged with its environment. This might seem subtle, but it is an
important distinction. The exchange occurs as follows: infrared radiation is emitted from the
surface and then absorbed by the atmosphere, Much of this absorption is by water vapor, less
by C02, and stills less by CH4 and other “greenhouse gases.” Clouds also absorb significant
amounts of this infrared energy.
The gases in the atmosphere emit infrared radiation out to space but also back to the surface,
so an exchange is taking place between the surface and atmosphere. It is this radiation that is
emitted back to the surface that produces the greenhouse effect. The net result is that the
mean surface temperature for the entire Earth is about 15°C, which is about 35° higher than it
would be without the atmosphere. This is the greenhouse effect. The greenhouse effect is
relatively weak on Earth, but it is extreme on Venus because of its very dense atmosphere
consisting mainly of C02 (Weart 2006). This dense atmosphere traps the radiation so
efficiently that Venus has an average surface temperature of about 450°C, the highest of any
planet in the solar system. Mars, on the other hand, has a very thin atmosphere that provides
practically no real greenhouse effect, which makes it much colder than it otherwise would be
with an Earth-like atmosphere (Darling n.d.). Scientists believe that Mars, because it is
smaller than the Earth, did not have sufficient gravity to hold its ancient atmosphere and the
atmosphere boiled off slowly into space

(Weart 2006). Many have argued that the analogy of our climate system to a greenhouse is
misleading. Although glass greenhouses do have much in common with the Earth’s
atmospheric greenhouse effect, with the glass letting a high proportion of the Sun’s radiation
through and inhibiting the loss of outgoing long-wave radiation from within the glass house
itself, the dominant effect of an actual greenhouse is to stop wind and convection carrying the
heat away, as would be the case in the open air.

11

Figure 3:(3a &3b); Depiction of the Absorption and Emission of Radiation (Fig. 3a) and
example of a Greenhouse (Fig,3b)

Fig.3b

SOURCE: Cooperative Program for Operational Meteorology, Education, and Training
(COMET) (http://meted.ucar.edu) of the University Corporation for Atmospheric Research.
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The Greenhouse Gases
Naturally occurring greenhouse gases in the atmosphere include I~I2O, C02, CH4, nitrous
oxide (NO2), and ozone. Certain human activities, however, can add to the levels of most of
these naturally occurring gases: CO2 is released into the atmosphere when solid waste, fossil
fuels (oil, natural gas, and coal), and wood or wood products are burned. CH4 is emitted
during production and transport of fossil fuels (oil, natural gas, and coal), from the
decomposition of organic wastes in municipal solid waste landfills, and in the raising of
livestock. NO2 is given off primarily during agricultural and industrial activities, as well as in
the combustion of solid waste and fossil fuels (oil, natural gas, and coal).

The Earth ‘s Energy Balance
If the Earth and the atmosphere did not emit radiation but only absorbed radiation, the Earth
and the atmosphere would continue to get hotter and hotter until it would be uninhabitable.
If more radiation were emitted than absorbed, over time the Earth would get colder and
colder. Neither of these happens because the Earth is roughly in energy balance. At a
particular time and place, the energy emitted by the Earth might not balance the energy
absorbed by the Sun, but when averaged over the Earth’s entire surface for a long time
period, the input and output of energy are nearly in balance. But the Earth is not in exact
energy balance, because its surface is gradually heating up. There are several possible
explanations for this: the radiation from the Sun is increasing, the subsequent heat radiation
from Earth is decreasing, and the greenhouse gases in the atmosphere are increasing. It is the
last of these explanations that is the most widely accepted. While all greenhouse gases may
be responsible to some degree, it is the increase of CO2 that is the focus of attention.
Scientists have studied past climate by looking at many different data sources. These include
ice cores taken from polar regions (which can be used to measure increases and decreases in
snowfall over time, as well as changes in the gases in the atmosphere as seen in trapped air
bubbles); tree rings (trees grow faster—hence wider rings—in warm, moist years and slower
in cold, dry ones); and coral reefs (which respond to differences in ocean temperatures,
growing faster in warmer waters). There is also the human record scientists have been
monitoring temperature and rainfall systematically for more than a hundred years, and
anecdotal accounts of the weather over time have also been kept by common people since
recorded history began. An analysis of these forms of information has shown that climate has
indeed varied throughout history.
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I/Global Warming Is Actually Happening, What Are the Likely consequences?
The Intergovernmental Panel on Climate Change is a group of scientists from around the
world brought together by the United Nations every five years to assess our understanding o~
and the potential impacts o~ climate change. Most i11~portantly, they identify options for
lessening the rate of change and describe how societies can adapt to it. According to the
IPCC (2007), the world’s surface air temperature increased an average of 0.74CC in the 100
years between 1906 and 2005.

The IPCC also projected (based on computer models) that during the 21st centu~
temperatures will rise much more than they did during the past centuiy. Since temperatures
will likely continue to climb, it is impo~ant to understand how the Ea~h responded to climate
change over the past century so we can better predict how it may respond in the future. The
impacts of climate change listed within this section are just a handful of those discussed in
the IPCC’s Gliniate change 2001 and Gliniate change 2007 reports.

Sea-Level Rise
Sea level rose 5—8 inches during the 20th century a result of both the melting of glaciers and
the expansion of water through increasing heat. Mountain glaciers have become nmch
smaller during the past century, especially those in low-latitude locations like Mount Kenya
in Africa and the Andes in South America, Ice sheets of Greenland and Antarctica are also
melting and contributing to sea level rise (IPCC 2007). Computer models predict a range of
possible changes in sea level over the course of the 21st century, from 7 inches to as much as
23 inches (IPCC 2007). While the smaller projections would have relatively modest impacts,
the higher projections suggest dramatic effects on low-lying coastal communities as shoreline
erosion threatens houses and freshwater supplies are contaminated with salty water. Certain
natural ecosystems such as wetlands and coral reefs would also be in jeopardy with a rapid
rise in sea level.

Melting Arctic Sea Ice
Today, the Arctic summer sea ice is about half as thick as it was in 1950. Just like an ice cube
melting in a glass of water, the melting Arctic sea ice does not contribute to sea-level rise,
except for the expansion of seawater with increasing heat. However, melting Arctic sea ice
may eventually lead to global changes in water circulation, The water from melted ice forms
14

a layer at the sea surface that is less dense than the underlying water because it is less salty,
potentially preventing the pattern of deep ocean currents from rising to the surface.
Additionally, melting sea ice speeds up the warming of the Arctic because water absorbs 80%
of sunlight, about the same amount that the cover of sea ice used to reflect (IPCC 2007).

Warmer Oceans
While the idea of swimming in a warmer ocean is pleasant to most human beings, increasing
ocean temperatures could cause serious ecological damage. In the past, warm sea-surface
temperatures have been responsible for major destruction and can cause more damage if
global temperatures continue to climb. Approximately a quarter of the world’s coral reefs
have died over the last few decades, many of them affected by coral bleaching—a process
tied directly to warming waters, which weakens the coral animals.

Floods
Warmer temperatures cause more evaporation of water, which, as part of the water cycle
eventually leads to increased precipitation. In fact,
the world has seen a 5%—l0% increase in precipitation over the past century. Some computer
models predict that the frequency of heavy rainfall events is likely to rise with global
warming, further increasing the potential for flooding.

Droughts
While some parts of the world are projected to experience increased precipitation if global
warming persists, other parts may experience higher levels of drought. This is because places
that are t~ically dry, such as the centers of continents, will experience even more
evaporation as global temperatures climb. More intense droughts have been observed since
the 1970s, particularly in the tropics and subtropics, but scientists are still deciphering
whether drought is increasing worldwide or the areas of drought are shifting.

Heat Waves
Heat waves can pose a great risk to human health. A 1995 heat wave in Chicago, for
example, caused 514 heat-related deaths. Unless steps are taken to avoid it, heat waves are
likely to continue to increase, as will their intensity, leading to a greater number of heatrelated deaths (IPCC 2007).
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Warmer winters
Warmer winters mean that many deaths related to cold temperatures might be avoided and
that the growing season will last longer, a possible upside to global warming. More people
around the world die because of wintertime cold than because of summertime heat.
Decreased wintertime deaths could offset some of the potential increase in summertime heatrelated deaths, or even lead to more lives saved as a result of the changed temperatures. With
respect to longer growing seasons, there is already evidence in Europe that the growing
season has been extended since thel96Os, with spring plants now blooming about 6 days
earlier and fall colors coming about 5 days later.

Changing Ecosystems
Scientists believe that ecosystems will likely respond to climate change in one of two ways.
Either ecosystems will move, migrating to new locations that are similar to their current
climate, or they will change, adapting to the changing climate, with some species becoming
less abundant or locally extinct and others thriving under the new conditions.

Agriculture
With drought affecting some regions and heat intensifying in the tropics, many areas are
becoming unsuitable for agriculture. In tropical areas that are already dry and hot, the amount
of food harvested will likely decrease with even small amounts of climate change. It is likely
that, with changing climate, a global change in the agricultural pattern will occur.

If Global Warming Is Actually Happening, What Can Be Done About It?
Responses to climate change can include attempts at slowing or preventing climate change,
increasing efforts to adapt to change, or a combination of both. Slowing the rate of climate
change depends more than anything else on decreasing the amount of CO2 in the atmosphere.
In principle, this can be accomplished by releasing less CO2 into the atmosphere, by
sequestering more CO2 in trees and oceans, or through other physical means such as
underground injection. However, the best way to accomplish these things is quite
complicated. It is not just a matter of science, since many actions involve technological,
economic, political, and geographical considerations at international, national, state, and local
levels—thus involving governmental, corporate, and individual decision making. Inevitably,
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there are compromises and trade-offs to be made. Solutions currently being put forth include
reducing the use of carbon fuels (coal, oil, and natural gas) and reducing the discharge of CO2
into the atmosphere. Ways to reduce the use of carbon fuels include; increasing the existence
and convenience of public transit systems; purchasing fewer automobiles per family and
favouring fuel-efficient ones, such as hybrids; increasing the use of non-carbon fuels, such as
biomass and hydrogen fuel-cells; and reducing the energy demands of homes through better
insulation and the use of energy- efficient appliances. Ways to reduce the discharge of CO2
into the atmosphere include using advanced technologies to remove CO2 from industrial
exhaust; switching to non-carbon energy technologies such as wind farms, solar panels,
hydroelectric power, and nuclear power; and providing additional incentives for the
development of new and better technologies. For all of the above propositions, it is important
to recognize that many solutions offered reflect particular values and biases by individuals,
organizations, and governments, so they need to be carefully compared and thoroughly
assessed

Indigenous people and Climate change.
Indigenous and other traditional peoples are only rarely considered in academic, policy and
public discourses on climate change, despite the fact that they will be greatly impacted by
impending changes. Their livelihood depends much on their resources that are directly
affected by climate change, and they often inhabit economically and politically marginal
areas in diverse, but fragile ecosystems. Symptomatic of the neglect of indigenous peoples,
the

recently

released

IPCC

II

report

summary

on

climate

change

impacts

(http://www.ipcc.ch/SPMl3aprO7.pdf) makes only scarce mention of indigenous peoples, and
then only in polar regions and merely as helpless victims of changes beyond their control.
The IPCC III report (http://www.ipcc.ch//SPM040507.PDF) on mitigation of climate change
does not consider the roles of indigenous peoples. This view of indigenous people as passive
and helpless at best and as obstructionist and destructive at worst is not new, with roots going
back to colonial periods and reoccurring in contemporary discussion of development,
conservation, indigenous right, and indigenous knowledge. Our aim is to shift the focus to
indigenous people as the primary actors in term of global climate change monitoring,
adaptation and innovation. We believe theirs should be a voice in policy formation and
action. Indigenous and other local peopled are vital and active parts of many ecosystems and
may help to enhance the resilience of these ecosystems. In addition, they interpret and react
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to climate change impacts in creative on traditional knowledge as well as new technologies to
find solutions, which may help society at large to cope with the impending changes.
Looking back at climate change
People have faced climate change and adapted to it since species evolved. The great majority
of that time is obscure and can only be reconstructed through archaeological or proxy
analyses, which have much to contribute to our understanding of past Human adaptation and
mitigation of climate change. From archaeology, we know food storage is common and
sharing are central to survival during disasters and climate change. The invention of
agriculture was almost certainly a major adaptation to climate change. However, much of
what people have developed in response to disaster has also been fairly unstable are
harvesting techniques have been very expensive, and dry land management has been not easy
Since dry land has become too large for easy management. Now we rely on indigenous
knowledge to reconstruct these processes, as well as prehistoric farming techniques, plant
use, and especially environmental management. What were prehistorically seasonal foods
have now become famine foods, with the danger that knowledge of them and their
management will be lost forever (Whittaker R.J, and Fernandez-Palacios J.M 2007)

We know that environment and social stress results in conflicts and massive death.
Extinction of ancient cultures is more common than survival. These are fierce and powerful
lessons to contemplate as we consider what indigenous people can teach us about climate
change. Around the world, agriculture was developed at the end of the last ice age, at the
beginning of the Holocene dating back approximately 11,500 years. What do we know about
clime change during this period? There have been major changes in hydrological events and
also in extreme weather events, as well as temperature changes during the Holocene. All
indications are that conditions were wetter during the first half of Holocene, followed by
varying degree of draught. The

‘

Anthropocene’ hypothesis (Ruddiman 2003) proposes that

human activities-largely deforestation and agriculture-resulted in CO2 increase over the last
8000years and in methane gas(CH4 )increases over the last S000years. If this theory is
correct, there are major implications for human —induced climate change long predating our
present focus on industrial fossil fuel driven climate change. Nonethelsess, the climate
change, driven by recent (200years) fossil-fuel and deforstition carbon emissions, predicted
for this century (IPCC; http://www. Ipcc.chIWGl SPM l7AprO7.pdf)
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Problems facing Indigenous people due to climate change
In temperate ecosystems
Climate change affects temperate ecosystems quite differently depending on geography, with
inundation at sea level and either more or less rainfall. However, temperatures are rising.
Plant and animal distribution, ranges, phonologies, and community structures are changing.
Deterioration of ecosystem services is just one anthropocentric concern. Indigenous peoples
depend on seasonal abundances of resources which are changing. They rely on predictable
levels of rainfall, winters, snowpack and glaciers to feed the lake, creeks and rivers that are
critical habitat for fish and other resources. On-shore and off-shore marine resources are
weather dependent and yet the weather is becoming increasingly unpredictable (Walter G-R.
Et al 2002). Dry periods, which can no longer be depended upon, are needed for preserving
fish, seaweeds, and other resources; people are now trying to dry indoor or freeze foods.
Indigenous people have stories, taboos, and knowledge about great changes in the past, nut
these are inadequate in the face of present climate changes.

In Islands
Climate changes common to many islands are raising sea levels and temperatures, ocean
current oscillations changes (such as the ENSO), and increasingly violent storms. Other
climate changes temperature, winds, rainfall, and so forth-differ with island location. Other
environmental changes are important everywhere i the world and often interact with climate
change, but these other factors are particularly prominent on islands. Diverse indigenous
peoples on islands live on the margins between sea and land and between survival and failure
(Pun R.k. 2007, Orlove B.S et al 2000).

Natural disasters they face include island

subsidence, drought, loss of fresh water; rapid anthropogenic disasters include diseases,
invasion, nuclear testing; economic globalization, and invasive species. Nonetheless, island
peoples have extensive indigenous f environmental management that will be necessary for
their survival in the face of climate change.

In Tropical Rainforests
In Tropical rainforests of the world is predicted to be a 2-8°C temperature rise in this century.
However, even more important than temperature rise are other factors such as rainfall and
seasonality, which depends on sea-surface temperatures, which are difficult to model and sea
rainforest interactions even more so. A global carbon market in avoided deforestation is
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likely to emerge in the next few years, which represent a huge financial opportunity to
indigenous peoples and will they address the challenges in implementation, such as equitable
benefit sharing (Cramer W. Et al 2004).

In Deserts
What will happen to the deserts if the world is more difficult to predict because it is not just a
matter of increasing temperatures but also changing

rainfall, ocean currents, monsoon

circulations, river systems, winds, and human behaviour and all difficult to model.
Variability, which is notoriously difficult to predict, is also significant. Thousands of these
people, who inhabit this area are presently, will Strule to survive, with cattle and goat farming
becoming increasingly less feasible and their traditional resource base for hunting and
gathering restricted or absent. Even today indigenous group who have been forced to become
sedentary, huddle around government drilled boreholes for water, many dependent on
government handouts for survival. Without doubt, indigenous people of the deserts are on the
frontline of global climate change (Cook K.H., and Vizy E. K. 2006)

In Alpine areas
Alpine ecosystems around the world, too are warming at a disproportionate rates (predicted to
increase as much as 5-6°C in

21St

Century under present conditions). Glacial retreat was one

of the first phenomena to draw our attention to global warming. Iconic peaks such as
Kilimanjaro will have snows no more. Detailed studies track the upward movement on
mountains of treeline and alpine plants (ww.gloria.ac.at). Plants at the highest elevations are
being pushed off the top of mountain peaks( or more accurately stated out competed by plants
normally found at lower elevations). Alpine warming and afforestation will further threatened
endangered animals like Snow Leopards and mountain sheep. However, what receives very
littre attention is the importance of these floras and faunas to Indigenous Peoples. For
example, Tibetan and Andean highlanders depend on Alpine bras for medicines, food,
grazing and hunting. In the future, when trees cover the high mountains, these people will be
deprived of important traditional resources central to their livelihoods.

In Polar Regions
The one region for which the IPCC II summary acknowledges climate change impacts on
indigenous people is the polar region of which they say, “Detrimental impacts would include
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those on infrastructure and traditional indigenous ways of life.” Fortunately we need not to
depend on this fleeting mention for information. After the polar bears, the Inuit are the best
known victims of climate change. Traditional livelihoods of all peoples of the arctic are
threatened by melting ice shields and permafrost. For arctic peoples, hunting and fishing
strategies depend on solid ice. Temperatures in the arctic are rising disproportionately
predicted to increase by as much as 8°C in

21st

Century under present conditions affecting the

livelihood strategies and knowledge of arctic peoples more quickly the elsewhere.

Indigenous people’s perceptions on climate change.
While

scientific

explanations

of climatic

changes

have

mainly

concentrated

on

anthropogenic, greenhouse gas emissions, local interpretations of observed climate changes
are often much more varied and encompassing.
Seldom do the media report on climate changes that impact the timing and outcome of
agricultural activities, hunting, fishing and resource gathering. These personal observations
and experiences evoke deeply felt emotions, as familiar signs of seasonal changes become
decoupled and traditional knowledge of the weather becomes invalidated. Scientific causal
explanations of climate changes may be seen as removed and abstract: invisible things are
being put out into the atmosphere by anonymous corporations and states. As a consequence,
people may feel powerless and/or not responsible for combating climate changes, despite
their own vivid experiences of climate change impacts.

In contrast, where media play a limited role, interpretations are more closely dependent on
people’s own observations and local cultural framework. Many local interpretations contain
strong ethical elements, often framed in terms of a cosmological or spiritual balance, which
has been upset. These interpretations are not created in order to explain present-day climate
changes, but have in many instances their roots in traditional ways of interpreting climatic
and weather phenomena as signs of something more than mere biophysical processes. In
many parts of the world and within the context of many different belief systems local people
have traditionally interpreted adverse weather conditions as well as more catastrophic events
as punishments for human wrongdoings.

For example, thunder storms and hail, which express the wrath of local deities in Tibet or
forest spirits in Borneo, and volcanic eruptions in British Columbia, which were interpreted
21

as retributions for cruelty. The adverse climatic conditions or catastrophic events are thought
to be caused by the breach of taboos, such as hunting at certain times or places, picking
specific plants, or eating certain foods. General behaviours against human cruelty,
selfishness, greed, or lack of spirituality, if transgressed, are also thought to precipitate
catastrophe. These moral or spiritual explanations of climate change contrast with scientific
explanations. However, other traditional people integrate scientific and local explanations.
For example, there is a view that climate change is caused by people’s greed and selfishness
in overconsumption that leads to greenhouse gas emissions.

In general, local interpretations of climate change may help people better make sense of
observed climate changes, but do not necessarily empower them to act. This is especially the
case where climate change threatens landscape features of spiritual value, or where the
culprits of climate change are perceived to be outsiders. These ‘others’ can be other parts of
society, the state, companies or western cultures, which are generally seen as being outside
the sphere of local influence.

Therefore, different indigenous people in the world understand climate change in different
ways and we must know whether or not scientific models incorporated into local explanations
depends on the status and accessibility of science within a culture and on the influence of
media. In some places, media and their coverage of climate change issues dominate people’s
understandings of climate changes (Berkez F. Et al 2000, Salmon E.. 2000, Lantz T.C, and
.

Tuner N.J., 2003)

2.2 Indigenous knowledge and practices used in adaptation and mitigation of the
climate change impacts.

Indigenous knowledge it is known to be the basis for local-level decision-making in many
rural communities and it has value not only for the culture in which it evolves, but also for
scientists and planners striving to improve conditions in rural localities (Mundy and Compton
1991). The knowledge set is influenced by the previous generations’ observations and
experiment and provides an inherent connection to one’s surroundings and environment.
That’s why Woodley said it is not transferable but provides relationships that connect people
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directly to their environments and the changes that occur within it, including climate change
(Woodley 1991).
Indigenous knowledge has been directly applied in different parts of Africa in climate change
mitigation through emission reduction, carbon sequestration and carbon substitution. For
example in the Sahel region (refers to the semi-arid and arid region of Africa and constitutes
significant portions of Senegal, Gambia Mauritania, Mali, Burkina Faso, Niger, Chad, and
the Sudan but in some definitions, the Sahel covers a wider latitudinal belt that extends
roughly between 108 and 208N into parts of the Ivory Coast, Ghana, Benin, Togo, Nigeria,
Cameroon and Ethiopia) the area of adaptation, indigenous knowledge systems have been
applied in weather forecasting, vulnerability assessment and implementation of adaptation
strategies.

Mitigation measures
Indigenous knowledge has been directly applied in many regions around the world in climate
change mitigation through emission reduction, carbon sequestration and carbon substitution,
promoting afforestation practices, protecting water sources. Sometime indigenous people
basing on their traditional beliefs they practice, in turn help to conserve forests and other
plant species together with water bodies. For example in Northern Uganda some tribes do not
cut trees called Nakayima because they believe to harbour some gods. The tree looks old and
wise, large and gnarly, with a very dinstictive look to it. There are people gathered to pay
their associated with a different spirit. They believe thre are spirits for different aspects of
life, and depending on which one you need to call upon, you leave a small offering at that
section of the tree (http://heatha1iketheatha.blogspot.com/2008/10/ sacred-tree. html)

Also Considering that agriculture and land use changes are identified as the two main sources
of GHG in Africa, However, local farmers in the Sahel have been known to conserve carbon
in soils through the use of zero tilling practices in cultivation, mulching and other soil
management techniques (Schafer 1989; Osunade 1994). Natural mulches moderate soil
temperatures and extremes, suppress diseases and harmful pests, and conserve soil moisture.
Before the advent of chemical fertilizers, local farmers largely depended on organic farming,
which also is capable of reducing GHG emissions. It is widely recognized that forests play an
important role in the global carbon cycle by sequestering and storing carbon (Karjalainen et
al. 1994; Stainback and Alavalapati 2002).
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However, one must not forget that the importance of forests have been recognized by
traditional institutions to the extent that communal forest reserves were very common in
traditional societies. Besides the fact that these well managed forests provided food and
timber resources to the community, they also served as carbon sinks. It is the recognition of
the role of forests in climate change that has influenced participants of the Kyoto Protocol to
allow countries to include carbon sequestered in forests in a country’s emission requirements.
Agroforestry is another practice that has been very effective in carbon sequestration.
Agroforestry is a rational land-use planning system that tries to find some balance in the
raising of food crops and forests (Adesina et al. 1999; Floyd 1969).

A practice similar to this has been described in a part of south western part of Nigeria to raise
shade tolerant crops such as Dioscorea spp and cocoyam in essentially a permanent forest
setting (Adesina 1988). In addition to the fact that agroforestry techniques can be perfected to
cope with the new conditions that are anticipated under a drier condition and a higher
population density, they lead to an increase in the amount of organic matter in the soil
thereby improving agricultural productivity and reducing the pressure exerted on forests.
Traditional knowledge of plants is very useful in agroforestry projects thus, local knowledge
is vitalfor preserving bio-diversity, which is considered a very successful mitigation strategy.
Many governments keep on providing and promoting environmental education to indigenous
peoples while learning and promoting indigenous best ways of conserving environment.

Adaptation measures
Using Sahel region as an example, local farmers have developed several adaptation measures
that have enabled them to reduce their vulnerability to climate variability and extremes. One
important step in reducing the vulnerability of a climatic hazard is the development of an
early warning system for the prediction or forecast of the event (Ajibade and Shokemi 2003).
There is a wealth of local knowledge based on predicting weather and climate. A study of
weather knowledge in various parts of the Sahel reveals the wealth of knowledge that farmers
possess. These farmers have developed intricate systems of gathering, prediction,
interpretation and decision-making in relation to weather. To a very great extent, these
systems of climate forecasts have been very helpful to the farmers in managing their
vulnerability. Farmers are known to make decisions on cropping patterns based on local
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predictions of climate, and decisions on planting dates based on complex cultural models of
weather (Ajibade L.T, Shokemi 0.0, (2003)).
Adaptation strategies that are applied among the pastoralists include the use of emergency
fodder in times of droughts, multi-species composition of herds to survive climate extremes,
and culling of weak livestock for food during periods of drought. During drought periods,
pastoralists and agro-pastoralists change from cattle (Bos) to sheep (Capra) and goat (Capra)
husbandry as the feed requirements of the later is less than the former (Oba 1997). Due to
long periods of drought (extreme drought), pastoralists’ nomadic mobility reduces the
pressure on low carrying capacity grazing areas through the circular movement from the dry
northern areas to the wetter southern areas of the Sahel. This system of seasonal movement
represents a local type of traditional ranching management system of range resources and it
has enabled indigenous people to adapt to climate change since they always shift away from
dry areas.

2.3 Efforts of the government in promotion of indigenous knowledge to be used in the
adaptation and mitigation of climate change impacts.
Many efforts have been done by different nations to fight climate change. This can be
through their respective organs or in collaboration with other organisations which deals with
environmental issues.

National and Intergovernmental climate change Mitigation measures
Through international organisation such as TJNFCCC governments around the world have
been steadily building the pillars that will support the next chapter of the global climate
regime. They have recognized very clearly that the current level of effort is not enough and
they have realized that it is important to increase both the level of emission controls on
greenhouse gases as well as the capacity of countries to adapt to climate change (Christiana
Figueres, Executive Secretary of the United Nations Framework Convention on Climate
Change (UNFCCC))
Not only that but also one of the issues often discussed by UNFCCC in relation to climate
change mitigation is the stabilization of greenhouse gas concentrations in the atmosphere.
The UNFCCC has the ultimate objective of preventing “dangerous” anthropogenic (i.e.,
human) interference of the climate system. As is stated in Article 2 of the Convention, this
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requires that greenhouse gas (GHG) concentrations are stabilized in the atmosphere at a level
where ecosystems can adapt naturally to climate change, food production is not threatened,
and economic development can proceed in a sustainable fashion (Rogner, H.-H., et a!.
(2007)).
However, climate change concerns and the need to reduce carbon emissions are driving
increasing growth in the renewable energy industries (United Nations Environment
Programme and New Energy Finance Ltd. (2007)). Some 85 countries now have targets for
their own renewable energy futures, and have enacted wide-ranging public policies to
promote renewables. Low-carbon renewable energy replaces conventional fossil fuels in
three main areas: power generation, hot water! space heating, and transport fuels (REN2 I
(2010)).
Many countries, both developing and developed, are aiming to use cleaner technologies
(World Bank, 2010, p. 192) Use of these technologies aids mitigation and could result in
substantial reductions in CO2 emissions. Policies include targets for emissions reductions,
increased use of renewable energy, and increased energy efficiency. It is often argued that the
results of climate change are more damaging in poor nations, where infrastructures are weak
and few social services exist.
Kyoto Protocol
The main current international agreement on combating climate change is the Kyoto
Protocol, which came into force on 16 February 2005. The Kyoto Protocol is an amendment
to the United Nations Framework Convention on Climate Change (UNFCCC). Countries that
have ratified this protocol have committed to reduce their emissions of carbon dioxide and
five other greenhouse gases, or engage in emissions trading if they maintain or increase
emissions of these gases.
Copenhagen 2009
The first phase of the Kyoto Protocol expires in 2012 (Adam, David (14 April 2009)). The
United Nations Climate Change Conference in Copenhagen in December 2009 was the next
in an annual series of UN meetings that followed the 1992 Earth Summit in Rio. In 1997 the
talks led to the Kyoto Protocol, Copenhagen was considered the world~s chance to agree a
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successor to Kyoto that would bring about meaningful carbon cuts (Adam, David (25 March
2009)).
Encouraging use changes; Subsidies
A program of subsidization balanced against expected flood costs could pay for conversion to
100% renewable power by 2030 (Jacobson, M.Z. (2009)). The proponents of such a plan
expect the cost to generate and transmit power in 2020 will be less than 4 cents per kilowatt
hour (in 2007 dollars) for wind, about 4 cents for wave and hydroelectric, from 4 to 7 cents
for geothermal, and 8 cents per kwh for solar, fossil, and nuclear power (Jacobson, M.Z.;
Delucchi, M.A. (2009)).
Carbon emissions trading
With the creation of a market for trading carbon dioxide emissions within the Kyoto Protocol,
it is likely that London financial markets will be the centre for this potentially highly
lucrative business; the New York and Chicago stock markets may have a lower trade volume
than expected as long as the US maintains its rejection of the Kyoto (The Observer June
2005).
The European Union Emission Trading Scheme (EU ETS) is the largest multi-national,
greenhouse gas emissions trading scheme in the world. It commenced operation on 1 January
2005, and all 25 member states of the European Union participate in the scheme which has
created a new market in carbon dioxide allowances estimated at 35 billion Euros
(US$43 billion) per year. The Chicago Climate Exchange was the first (voluntary) emissions
market, and is soon to be followed by Asi&s first market (Asia Carbon Exchange). A total of
107 million metric tonnes of carbon dioxide equivalent have been exchanged through projects
in 2004, a 38% increase relative to 2003 (78 Mt C02e) (International Emissions Trading
Association 2005)
Emissions tax
An emissions tax on greenhouse gas emissions requires individual emitters to pay a fee,
charge or tax for every tonne of greenhouse gas released into the atmosphere (Gupta, S. et a!.
(2007)). Most environmentally related taxes with implications for greenhouse gas emissions
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in OECD countries are levied on energy products and motor vehicles, rather than on CO2
emissions directly.
Implementation
Implementation puts into effect climate change mitigation strategies and targets. These can be
targets set by international bodies or voluntary action by individuals or institutions. This is
the most important, expensive and least appealing aspect of environmental governance
(Evans. J (forthcoming 2012).
Funding
Implementation requires funding sources but is often beset by disputes over who should
provide funds and under what conditions. A lack of funding can be a barrier to successful
strategies as there are no formal arrangements to finance climate change development and
implementation.
National and Intergovernmental climate change Adaptation measures
Adaptation to global warming and climate change is a response to climate change that
seeks to reduce the vulnerability of natural and human systems to climate change effects the
current and projected climate disruption precipitated by high levels of greenhouse gas
emissions by the industrialized nations, adaptation is a necessary strategy at all scales to
complement climate change mitigation efforts because we cannot be sure that all climate
change can be mitigated. And indeed the odds are quite high that in the long run more
warming is inevitable, given the high level of GHGs in the atmosphere, and the (several
decade) delay between emissions and impact. Even if emissions are stabilized relatively soon,
climate change and its effects will last many years, and adaptation will be necessary (Farber
and Daniel A.2007) Climate change adaptation is especially important in developing
countries since those countries are predicted to bear the brunt of the effects of climate change.
That is, the capacity and potential for humans to adapt (called adaptive capacity) is unevenly
distributed across different regions and populations, and developing countries generally have
less capacity to adapt (Schneider et al., 2007). Adaptive capacity is closely linked to social
and economic development (IPCC, 2007). The economic costs of adaptation to climate
change are likely to cost billions of dollars annually for the next several decades, though the
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amount of money needed is unknown. Adaptation will be more difficult for larger magnitudes
and higher rates of climate change.
Another policy response to climate change, known as climate change mitigation
(Verbruggen, 2007) is to reduce greenhouse gas (GHG) emissions or enhance the removal of
these gases from the atmosphere (enhancing carbon sinks). Even the most effective
reductions in emissions, however, would not prevent further climate change impacts, making
the need for adaptation unavoidable (Klein et al., 2007). In a literature assessment, Klein et
al. (2007) assessed options for adaptation. They concluded, with very high confidence, that in
the absence of mitigation efforts, the effects of climate change would reach such a magnitude
as to make adaptation impossible for some natural systems, e.g., ecosystems. For human
systems, the economic and social costs of unmitigated climate change would be very high.
Mutual reinforcement
Many communities and regions that are vulnerable to climate change are also under pressure
from forces such as population growth, resource depletion, and poverty. Policies that lessen
pressures on resources, improve management of environmental risks, and increase the
welfare of the poorest members of society can simultaneously advance sustainable
development and equity, enhance adaptive capacity, and reduce vulnerability to climate and
other stresses. Inclusion of climatic risks in the design and implementation of national and
international development initiatives such as polar cities can promote equity and development
that is more sustainable and that reduces vulnerability to climate change (Climate Change
2001: Impacts, Adaptation and Vulnerability).
Tradeoffs and economics
Adaptation and mitigation can be viewed as two competing policy responses, with tradeoffs
between the two. The other tradeoff is with climate change impacts. In practice, however, the
actual tradeoffs are debatable (Schneider et al., 2001).
Economists, using cost-benefit analysis, have attempted to calculate an “optimal’ balance of
the costs and benefits between climate change impacts, adaptation, and mitigation (Toth ci’
al., 2001). There are difficulties in doing this calculation, for example, future climate change
damages are uncertain, as are the future costs of adaptation.
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Also, deciding what “optimal” is depends on value judgements made by the economist doing
the study (Azar, 1998). For example, how to value impacts occurring in different regions and
different times, and “non-market” impacts, e.g., damages to ecosystems (Smith et al., 2001).
Economics cannot provide definitive answers to these questions over valuation, and some
valuations may be viewed as being controversial (Banuri et al., 1996, pp. 87, 99).
UNFCCC
In the United Nations Framework Convention on Climate Change (UNFCCC), which most
countries are Parties to (UNFCCC, n.d.), countries have made commitments to assist those
most vulnerable in adapting to climate change (Banuri et a!., 1996, p. 98). The Clean
Development Mechanism (CDM), set up as part of the Kyoto Protocol to the Framework
Convention, is the main source of income for the UNFCCC Adaptation Fund. This fund was
established in 2007 (World Bank, 2010, pp. 262—263).
Institution ofMechanical Engineers
In February 2009, the Institution of Mechanical Engineers (UK) issued a report in which they
expressed pessimism about the ability of any international agreement, such as Kyoto Treaty
to reduce carbon emissions. While it did not dismiss mitigation policy all together, it stated
that they are “realistic enough to recognise that global CO2 emissions are not reducing and
our climate is changing so unless we adapt, we are likely to face a difficult
future.”(Mukherjee, Sarah (2009-02-13). “C02 reduction treaties useless”)
Some adaptation measures at global scale include;
Adaptation through local planning
Local landuse and municipal planning represent important avenues for adaptation to global
warming. These forms of planning are recognised as central to avoiding the impacts of
climate related hazards such as floods and heat stress, planning for demographic and
consumption transition, and plans for ecosystem conservation (Tompkins EL, Adger WN
(2004). This type of planning is different from the National Adaptation Programs of Action
(NAPAs) which are intended to be frameworks for prioritizing adaptation needs (Tompkins
EL (2005). At the local scale, municipalities are at the coal face of adaptation where impacts
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are experienced in the forms of inundation, bushfires, heat waves and rising sea levels
(Preston, B.L. et al 2009)
Agricultural production
A significant effect of global climate change is the altering of global rainfall patterns, with
certain effects on agriculture. Rainfed agriculture constitutes 80% of global agriculture. Many
of the 852 million poor people in the world live in parts of Asia and Africa that depend on
rainfall to cultivate food crops. As the global population swells, more food will be needed,
but climate variability is likely to make successful farming more difficult. Extended drought
can cause the failure of small and marginal farms with resultant economic, political and
social disruption. However, such events have previously occurred in human history
independent of global climate change. In recent decades, global trade has created distribution
networks capable of delivering surplus food to where it is needed, thus reducing local impact
(Jennings, Paul A. (February 2008).
Drought tolerant crop varieties
Agriculture of any kind is strongly influenced by the availability of water. Climate change
will modify rainfall, evaporation, runoff, and soil moisture storage. Changes in total seasonal
precipitation or in its pattern of variability are both important. The occurrence of moisture
stress during flowering, pollination, and grain-filling is harmful to most crops and particularly
so to corn, soybeans, and wheat. Increased evaporation from the soil and accelerated
transpiration in the plants themselves will cause moisture stress. As a result, there will be a
need to develop crop varieties with greater drought tolerance.
Rainwater storage
Providing farmers with access to a range of water stores could help them overcome dry spells
that would otherwise cause their crops to fail. Field studies have shown the effectiveness of
small-scale water storage. For example, according to the International Water Management
Institute, using small planting basins to ‘harvest’ water in Zimbabwe has been shown to boost
maize yields, whether rainfall is abundant or scarce. And in Niger, they have led to three or
fourfold increases in millet yields (Reuters, September 5 2010).
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Migration
Recent literature has also put forward the concept of migration as a climate change coping
mechanism. Climate change push factors are weighed against economic or social pull
factors: the role of climate change in migration is thus not a linear one of cause and effect.
Migration frequently requires would-be migrants to have access to social and financial
capital, such as support networks in the chosen destination, and the funds to be able to move.
It is frequently the last adaptive response households will take when confronted with
environmental factors that threaten their livelihoods, and mostly resorted to when other
mechanisms to cope have proven unsuccessful. ‘Migration and Climate Change’, a UNESCO
publication, explores the dynamics of environmental migration and the role of migration as
an adaptive response to climate change (Unescopress 2011).
Enhancing adaptive capacity
In a literature assessment, Smit et al. (2001) concluded that enhanced adaptive capacity
would reduce vulnerability to climate change. In their view, activities that enhance adaptive
capacity are essentially equivalent to activities that promote sustainable development. These
activities include; improving access to resources, reducing poverty, lowering inequities of
resources and wealth among groups, improving education and information, improving
infrastructure, improving institutional capacity and efficiency.
Avoiding more spending on irrigation
The demand for water for irrigation is projected to rise in a warmer climate, bringing
increased competition between agriculture—already the largest consumer of water resources
in semi-arid regions--and urban as well as industrial users. Falling water tables and the
resulting increase in the energy needed to pump water will make the practice of irrigation
more expensive, particularly when with drier conditions more water will be required per acre.
Other strategies will be needed to make the most efficient use of water resources. For
example, the International Water Management Institute has suggested five strategies that
could help Asia feed its growing population in light of climate change. These are:
modernising existing irrigation schemes to suit modern methods of farming, Supporting
farmer’s efforts to find their own water supplies, by tapping into groundwater in a sustainable
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way, looking beyond conventional ‘Participatory Irrigation Management’ schemes, by
engaging the private sector, expanding capacity and knowledge, investing outside the
irrigation sector (Mukherji, A 2009)
Weather control
Russian and American scientists have in the past tried to control the weather, for example by
seeding clouds with chemicals to try to produce rain when and where it is needed. A new
method being developed involves replicating the urban heat island effect, where cities are
slightly hotter than the countryside because they are darker and absorb more heat. This
creates 28% more rain 20—40 miles downwind from cities compared to upwind (Fuchs, Dale
(2005-06-28).
Damming glacial lakes
Glacial lake outburst floods may become a bigger concern due to the retreat of glaciers,
leaving behind numerous lakes that are impounded by often weak terminal moraine dams. In
the past, the sudden failure of these dams has resulted in localized property damage, injury
and deaths. Glacial lakes in danger of bursting can have their moraines replaced with
concrete dams (which may also provide hydroelectric power).
Geoengineering
In a literature assessment, Barker et al. (2007) described geoengineering as a type of
mitigation policy (Barker, T. (2007). IPCC (2007) concluded that geoengineering options,
such as ocean fertilization to remove CO2 from the atmosphere, remained largely unproven
(IPCC (2007). It was judged that reliable cost estimates for geoengineering had not been
published.
Adaptation Finance
The aggregate of current climate change adaptation programs will not raise enough money to
fund adaptation to climate change. There are, however, several programs and proposals to
finance adaptation to climate change in developing countries. The United Nations Framework
Convention on Climate Change runs a program called the Global Environmental Facility,
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which provides some funding for adaptation to least developed countries and small island
states. Under the GEF umbrella, the GEF Trust Fund, the Least Developed Countries Fund,
and the Special Climate Change Fund operate to carry out the climate change adaptation
financing goals of the GEF (11IJNFCCC Adaptation). There are several other climate change
adaptation finance proposals, most of which employ official development assistance or ODA
(Benito Muller (PDF) 2010)
National Adaptation Programme ofAction
The United Nations Framework Convention on Climate Change (UNFCCC) helps least
developed countries (LDC5) identify climate change adaptation needs by funding the
development of National Adaptation Programme of Action(NAPA). NAPAs are meant to
provide LDCs with an opportunity to identify their “urgent and immediate needs” for
adapting to climate change. As part of the NAPA process, LDC government ministries,
typically assisted by development agencies, assess their countries’ vulnerability to climate
change and extreme weather events. They then develop a prioritized list of adaptation
projects that will help the country cope with the adverse affects of climate change. LDCs that
submit NAPAs to the LTNFCCC then become eligible for funding through the Least
Developed Countries Fund (LDC Fund) for NAPA projects. The LDC Fund was designed
through the UNFCCC to specifically assist least developed countries, as they are particularly
vulnerable to the effects of climate change (“UNFCCC Conference of the Parties, Seventh
Meeting’, “UNFCCC Conference of the Parties, Article 4.9”).
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CHAPTER THREE
METHODOLOGY

3.0 Introduction
This chapter contains the various research methods which helped the researcher to obtain
both primary and secondary data in the field from different sources. The only research
method used was qualitative method which then included observation and interviews.

3.1 Study Design
The design for the study was a case study where by mixture of data collection methods were
employed. These were interviews, personal observation and analysis of documents/records.

3.2 Study Area
3.2.1 Location and Area
Tukuyu (German : Neu Langenburg) is a small, hillside town that lies about 36 miles
(58 km) south of the city of Mbeya, at an elevation of around 5,000 ft (1,500 m) in the
highland Rungwe District of southern Tanzania, East Africa. Its Coordinates 9°15’S 33°39’E /
9.25°S 33.65°E with time zone EAT(UTC+3).

3.2.2 Population
Tukuyu has approximately 40,000 inhabitants since its population is increasing at the rate of
10.578 people in every 10 to 14 years when compared population statistics for 1978.08.26
(7,081), 1988.08.28(19,092) and 2002.08.01(28,237). The local language is colloquial
Nyakyusa together with the national language Swahili. Secondary and college education is
done in the English language. The people are the Nyakyusa, although localised groups give
themselves different local names.

3.3 Sample size and sampling procedure
Tukuyu has approximately twenty (20) villages. Among those eight (8) villages were selected
by the researcher using simple random sampling whereby each village had equal chance of
being selected in the sample. The researcher used Lottery method in selecting the sample in
which villages’ names was listed and numbered, and then numbers of the names were written
on pieces of paper and put into the container/box and thoroughly mixed. The piece of paper
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was picked from the container in a blind folded manner and the village where number was
picked was included in the sample. After picking, the pieces were mixed again and the
exercise was repeated till the eighth village was obtained.
The researcher used the purposive sampling to select six (6) respondents in each village and
make the total of forty eight (48) respondents. In this technique the researcher identified and
involved few individuals who either participated in certain activities within study area
(example; farmers, business men/women, teachers, students) or people known to be
knowledgeable in the area of study then these became the key respondents.

3.4 Data collection tools
Tools such as interview guides, observation checklist and document analysis were used to
collect the required information.

3.4.1 Interviews
Since the researcher targeted to assess the indigenous people’s level of awareness and
understanding of the issue of climate change and its impacts as one of his research objective.
Thus structured interview was used to collect data, this was categorised the community into
students, farmers, business men/women, and teachers. However, in some instances
unstructured interview was used so as to gather as much information as possible. This
involved individuals in a community per respective study area to supplement on information
from the structured interview with the help of an interview guide.

3.4.2 Observation
This method was conducted in both ways that is participant observation and Non-participant
observation. The method helped to identify different ways used by the indigenous people in
adaptation and mitigation of the climate change impacts. Observation provided primary data
used to supplement data from other sources like interviews and analysis of documents.

3.4.3 Analysis of documents/records
This involved reading reports from NGOs and other institutions dealing with environmental
issues. The method helped to get further information about climate change and how far have
these institutions gone to combat the effects of climate change within Tukuyu and other
areas/regions in the country.
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3.5 Data processing and analysis
Data was sorted and categorized according to the community levels and number of villages,
before the actual data processing and analysis. Data analysis was done using excel
programme and the dissemination of this data was presented in bar charts to summarize the
information from the field.
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CHAPTER FOUR
RESULTS AND DISCUSSION

4.1 The Indige ous people’s level of awareness and understanding of the issue of climate
change and its impacts in Tukuyu.
The study was conducted to find out the level of awareness and understanding of the issue of
climate change and its impacts by indigenous people. The results are presented in the table
below where poor was rated as those with very little or no understanding neither awareness of
the issue of climate change and its impacts, fair as those who can at least try to define what
climate change is and explain their awareness and good as those who well understand what
climate c

e is and prove their awareness but little equipped with impacts of climate

change.
Figure 4: Indigenous people’s level of awareness and understanding of the issue of
climate change and its impacts in Tukuyu.
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4.1.1 Students
Despite the fact that Tukuyu has many schools ranging from primary school to secondary
levels with few training colleges and institutions most students do not understand what
climate change is as observed in their responses. Some said they heard in the media but they
can not define what climate change is exactly. Very few students manage to define and
explain the meaning of climate change in general. Both students in the two categories
claimed that they have never been taught in their classes since its not part of their curriculum.
However, those who understand what climate change is, they admit to be affected by the
climate change in their day today activities especially in their academic performance. These
students whose parents were farmers said due to climate change their families have failed to
earn a lot from agriculture as in previous years. They further claimed that agriculture
production kept on decreasing year after year. Some said the art of helping their parents to
feed livestock has become very tough compared to other years since they are suppose to go
very far looking for grass/feeds which takes a lot of their time hence affecting their studies.

4.1.2 Teachers
Due to their exposure and their teaching professional, this group of the community has good
understanding of the climate change issue. Most of them said they heard about it since 1980s
and those who were not yet born said they learnt about it from school.
They generally said people around the world bother with the issue of climate change because
there are lots of impacts results from climate change in today’s world. Such impacts include;
Effect on their farms and livestock activities such as crops failure due to unpredictable
rainfall for example maize plantation can be destroyed during hail stone or when the rain take
long to commence, eruption of animal diseases due to poor feeds, also long period of drought
facilitate insect invasion into crops and trigger or crop diseases such as maize fungal diseases
Thus this in turn affects their income generation capacity. Prices of different commodities
have kept on increasing month after month. Since it is a custom for someone who is well-off
than others in clan to help his/her relatives then teachers’ responsibility load has increased
because most members in many clans depend on agriculture which obviously it is unstable
due to variability of climate as one of the effects of climate change, thus all these people
depends on teachers’ earning.
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4.1.3 Famers
This group has got fair understanding on what climate change is, generally when they hear
climate change directly they focus on shortage of rainfall and water sources. However,
Tukuyu do not have any irrigation scheme rather than depending on natural rainfall for their
farms. These individual farmers claimed that climate change was there in Tukuyu since 1 980s
but it was not very serious as it is now.
Although they do not have statistics but they believe all people around the world bother on
climate change issues because there is shortage of food worldwide as a result of shortage of
rainfall and water sources.

4.1.4 Business men/women
People who are doing business were not answering different to students since few do
understand what climate change is. Majority do not understand anything a bout climate
change and claimed to hear people talking about it especially on television but they do not
pay attention to what is the pressing issue while a few who understand something about
climate change were formerly engaged themselves in agriculture activities but due to unstable
rainfall and unpredictable seasons of the year they tend to shift to business rather than
agriculture.

However, they believe climate change is affecting production both in industries and farms
that is why people around the world bother about this issue. They said due to climate change
goods related to food have become very scarce and very expensive especially during the dry
season, amazingly like others they had never hesitated to say that this situation is becoming
more worse as years goes on.

4.2 Indigenous knowledge and practices used in adaptation and mitigation of the
climate change impacts in Tukuyu.
Indigenous knowledge and practices used such as adjustment of planting dates, mixed
farming and multiple cropping, planting trees along water sources, mulching practice and
land buffer zone on sacred forests were sought from the respondents as shown in table 2
below.
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Figure 5: Indigenous knowledge and practices used in adaptation and mitigation of the
climate change impacts in Tukuyu.
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Mulching is one of the practices which is hi

y practiced by many Indigenous people since

it means a lot when it come to soil conservation. It is the process where grasses on land are
left to decay on top of the soil to prevent loss of soil moisture and improve soil fertility. At
least 30% of the whole population do practice mulching to improve their crop yields which in
turn help them to fight with impacts of climate cha e such as irregular increase of food
prices and other commodities.
Due to climate c

e today indigenous people in Tukuyu have decided to alter their normal

planting dates accordingly to the current weather situation. Although this is not stable system
of adaptation, to some extent it has helped people to push their daily activities forward
including taking their students to school.
Mixed f~rmin and multiple cropping is the practice where indigenous people plant different
crops with varying nutrients need so that they can increase production yield. Besides
sometimes they mix crops with trees such as Calliandra species which provide shade, humus
and supporting sticks for other crops like tomatoes.
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Indigenous people in Tukuyu use streams, rivers and natural springs as their main source of
water therefore they plant trees along rivers and catchments areas so as to protect these water
sources from drying.
It was a custom for people living in Rungwe district to worship their ancestors through giving
sacrifices in a forest or a place which is hi My confined with large tree and bushes, though
this custom has been weakened by Christianity and other religions to the extent that very few
people still following the custom have left those areas intact without disturbing them as part
of their recreation and history. On the other hand these trees help to regulate local climate and
act as carbon sink thus reducing the amount of GHGs in atmosphere.
4.3 The efforts of the government in promotion of indigenous knowledge to be used in
the adaptation and mitigation of climate change impacts in Tukuyu.
The study showed the participation of the government in promoting indigenous knowledge is
fairly uneven proved by respondents as shown in the table below.
Figure 6: The efforts of the government in promotion of indigenous knowledge to be
used in adaptation and mitigation of climate change impacts in Tukuyu.
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No support

42% of the population claimed to receive government support on their efforts of fighting
climate change impacts. Support from the government includes provision of tree seedlings to
the community, supporting Extension Officers who teach communities how to conserve
environment particularly land through practicing sustainable agriculture, provision of
fertilizers and Genetic modified crops with short term growth.

While 38% of the population said there is no any support neither from the government nor
NGOs/CBOs related to adaptation or mitigation of climate change impacts. This group of
indigenous people claimed that extension workers have abandoned farmers for a long time
and they used to come once when a minister or a great political leader is to pay a visit in a
particular area. This happens once a year or sometimes after three to five years, especially
during general election. Also, they said, they have never seen any NGO give them a seminar
or any community incentive to mitigate or adapt impacts of climate change
20% of the population reported that they really got support from the non-governmental
organisations related to adaptation or mitigation of climate change impacts. They remember
few people from certain NGOs that they could not easily remember its name than saying
NGOs dealing with energy serving stoves and tree planting activities, these NGOs have tried
to educate them with number of initiative programmes such teaching people on the
importance of planting trees.
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CHAPTER FIVE
CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion
Indigenous people’s level of awareness and understanding of the issue of climate change
and its impacts in Tukuyu
The level of awareness and understanding of the issue of climate change and its impacts in
Tukuyu is as follows teachers have well understanding of what climate change is and prove
their awareness but little equipped with impacts of climate change, farmers can at least try to
define what climate change is and explain their awareness and business men/women and
students was rated as those with very little or no understanding neither awareness of the issue
of climate change and its impacts

Indigenous knowledge and practices used in adaptation and mitigation of the climate
change impacts in Tukuyu
According to the study, indigenous people make use of their local knowledge to adapt and
mitigate the climate change impacts. Some of the majority knowledge and practices include;
soil conservation by farmers in through the use of zero tilling practices in cultivation, contour
farming, mulching and other soil management techniques. These practices help indigenous to
manage their agriculture land use and which in turn increase farm yields. Natural mulches
moderate soil temperatures and extremes, suppress diseases and harmful pests, and conserve
soil moisture. Even after the advent of chemical fertilizers, local farmers in Tukuyu are
largely depending on organic farming, which also is capable of reducing GHG emissions.
Mixed farming and multiple cropping practices are highly exercised by all villagers where by
they use grow different crops on the same piece of land with different nutrient uptake. This
maintain soil fertility hence soil conservation, not only that but also these practices increases
yields in their farms regardless of the weather and hence managed to sustain their life. Local
farmers are known to have practiced the fallow system of cultivation, which encouraged the
development of forests. Besides the fact that these well managed forests provided food and
timber resources to the community, they also served as carbon sinks

44

Efforts of the government in promotion of indigenous knowledge to be used in the
adaptation and mitigation of climate change impacts in Tukuyu.
Concerning the efforts of the government in promotion of indigenous knowledge to be used
in the adaptation and mitigation of climate change impacts in Tukuyu, the study discovered
that gene banks have been established to preserve genetic information of local varieties or
indigenous species by Rungwe Municipal Council tree nursery bedding whereby genetic
traits of these species and the knowledge of cultivators may prove instrumental in future
breeding programs to introduce resistance against pests or diseases or endurance for harsh
climatic conditions not only that but also it is believed that indigenous species are not
attractive for building purposes thus they can stay long without being disturbed/being
tempered by anyone.
One of the government adaptation strategies include emphasizing indigenous people to
practice zero grazing whereby one is supposed to reduce number of their livestock and start
home feeding since grasses/feeds are very scarce not only that but also through Extension
Officers the Tanzanian government sensitized indigenous people to plant special grasses
(fodder) and special banana trees to feed their livestock at home.

5.2 Recommendations
From the study findings I recommended the following;

5.2.1 Government
The government of Tanzania should equip indigenous people with environmental knowledge
issues starting from local leaders to students in schools. Teachers must be supported in terms
of financial assistance and facilities such as teaching models, relevant environmental books
with past and current environment situations to educate students in schools. Not only that but
also government should make sure that all extension officers play their role in villages
making sure all farmers are well equipped with sustainable agriculture practices emphasizing
the use of traditional friendly methods of soil conservation.
According to Farber and Daniel even if emissions are stabilized relatively soon, climate
change and its effects will last many years, and adaptation will be necessary (Farber and
Daniel A.2007) therefore government should enhance all adaptation measures of climate
change in collaboration with other nations while keep on mitigating its effects.
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Since climate change is the global issue and its is the responsibility of every human being to
protect nature and hence the planet earth as our home then Tanzanian government should
include issues of environment conservation in the school curriculum to ensure every citizen
appreciates and understands what is climate change and how can it be combated both modern
and traditional ways which are cheap and can easily be implemented even at individual level.
Government should also promote leadership integrity to all leaders to avoid misuse of natural
resources under the leadership umbrella as one of the primary steps toward mitigation of
climate change, and Laws and policies must well be exercised using responsible authorities
without any trepidation. Tanzanian government being part of UNFCCC parties should try
hard to implement the United Nations Framework Convention on Climate Change
(TJNFCCC) commitments, to assist those most vulnerable in adapting to climate change
(Banuri etal., 1996, p.98).

5.2.2 Farmers
There is a wealth of local knowledge based on predicting weather and climate. A study of
weather knowledge in various parts of Africa for example in Sahel, it revealed the wealth of
knowledge that farmers possess. Farmers should develop intricate systems of gathering,
prediction, interpretation and decision-making in relation to weather. To a very great extent,
these systems of climate forecasts will be very helpful to the farmers in managing their
vulnerability. Farmers should also make decisions on cropping patterns based on local
predictions of climate, and decisions on planting dates based on complex cultural models of
weather.
Also, farmers should praise organic methods of improving and maintaining soil fertility
which at large extent support sustainable agriculture practices and reduce GHGs emissions.

5.2.3 Non-governmental Organisation
The NGOs should also conduct many seminars as much as they can to raise indigenous
peoples’ awareness on what climate change and its impacts. During these seminars NGOs
should promote indigenous methods of adapting and mitigating climate change impacts since
people can easily use them.
NGOs should involve community participation in practicing environmental activities such as
farming techniques, soil conservation measures, and tree planting events.
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5.2.4 Extension Officers
Extension Officers should make sure that their services reach the bottom people in
remote/rural areas. They should organise meeting and public lectures with indigenous people
and teach them about environmental issues and the importance of indigenous knowledge.
With the help of the government Extension Officers should also train local leaders and
facilitate them to pass information effectively to the intended community since indigenous
people can easily take advice from local leaders in villages since they trust them.

5.2.5 Researchers
There is need to integrate indigenous knowledge used in adaptation and mitigation of climate
change impacts to make them more efficient and convenient to be used in all places from
rural to urban areas in Tanzania. Thus, my call to all researchers to work on this idea as soon
as possible before it is too rate.
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APPENDIX I
INTERVIEW GUIDE
QUESTIONS AS PER OBJECTIVE

ANSWERS

To assess the indigenous people’s level of
awareness and understanding of the issue of
climate change and its impacts.
I. What is your name?
II. What it is your profession?
III.

What

do

you

understand

by

the

word/term climate change?
IV. When was your first time to hear about
climate change?
V.

Why are people around the world

bothered with this climate change issue?
VI. Does it have any impact on your day
today activities? YES/NO

To

o

Jf YES, then how?

o

If NO, the why do you say so?

identify

indigenous

knowledge

and

practices used in adaptation and mitigation of
the climate change impacts.
I. How were you living here before these
impacts happened?
II. How do you manage to live in such
conditions today?
III. What are you doing about these impacts
in your village?
IV. Are there any indigenous knowledge
which you use in adaptation and mitigation
54

of the climate change impacts? YES/NO
o

If YES, then which ones?

o

If

NO,

then

what

are

you

using/doing?

To find out the efforts of the government in
promotion of indigenous knowledge to be
used in the adaptation and mitigation of
climate change impacts.
I.

Do

you get any support from the

government

related

to

adaptation

or

mitigation of these impacts?
II. If yes, How does the government supports
you?
III. Do you get any support from the non
governmental

organisations

related

to

adaptation or mitigation of these impacts?
V. If yes, which organisations are involved
and how do they support you?

55

APPENDIX!!
OBSERVATION CHECKLIST

i. Currently appearance of their entire environment.
ii. Ongoing indigenous daily activities.
iii. Agriculture practices
iv. Indigenous ways of managing water and soil.
v. Available plant species.
vi. Physical (observable) work done by organizations (governmental and non-governmental)
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