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Climate change encompassing mostly hydro-meteorological hazards is a reality affecting

the world in diverse ways. It is manifesting in various ways such as increases in

frequency and intensity of floods, droughts, and extreme temperatures. In recent years,

climate change has induced droughts, other extreme weather events and meteorological

disasters in many countries including Zimbabwe. Effective management of climate

change induced challenges require localized strategies which may vary from one part

of the world to another and even within a country. In view of the need to understand

localized impacts and responses to climate change, the main objectives of the study

were to (i) assess the impact of climate change on livelihoods and food security, (ii)

identify and evaluate adaptation and mitigation strategies that small holder farmers

in Ward 17, Nyanga, Zimbabwe have developed. The research used both qualitative

and quantitative approaches with data collection methods comprising of questionnaires

(56), observations and interviews (8). The tools were used to gather information which

included encounters with extreme weather events, climatic trends as well as adaptive

responses. The findings showed that climate change had a significant negative impact

on the livelihoods and food security status of small holder farmers in ward 17 of Nyanga

district. The identified climate change adaptation strategies implemented in the study

area included food aid, use of traditional grains and other drought resistant crops,

early planting, multiple planting, barter trade and livelihood diversification. The mitigation

strategies used included afforestation and reforestation programs, avoiding veld fires

and preservation of wetlands. The research identified challenges to climate change

adaptation which include lack of markets to sell farming produce, inefficient institutions,

poverty and high climate variability and increased uncertainty in the behavior of seasons.

The findings of this study indicated the need for similar assessment in other parts of

the country as impacts of climate change and responses thereof should vary from place

to place.
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INTRODUCTION

Global warming during the 20th Century in Africa has been
estimated at between 0.26 and 0.5◦C per decade (IPCC, 2007).
This trend is expected to continue and even to increase
significantly, with a consequent impact on livelihoods. According
to the Intergovernmental Panel on Climate Change (IPCC, 2007),
a medium-high emission scenario would see an increase in
annual mean surface air temperatures of between 3 and 4◦C
by 2080. This implies difficult times ahead for local people
that depend directly/indirectly on agriculture especially rain
fed agriculture for their livelihoods and have few assets or
strategies to cope with the changes to come. Other observed
effects of climate change include reduced reliability of rainfall,
increased frequency of extreme events such as prolonged dry
spells, droughts and floods as well as poor intra-season spatial and
temporal distribution of seasonal rainfall. In Zimbabwe, recorded
temperatures have risen by about 1◦C over the last 40 years of
the twentieth century, while rainfall and runoff decreased by∼20
and 30 percent, respectively (Watson et al., 1998). The frequency
of droughts has also increased from once per decade to about
once every 3 years in Zimbabwe (FAO, 2004). Unganai (2009)
points out that rainfall exhibits considerable spatial and temporal
variability characterized by shifts in the onset of rains and
increases in the frequency and intensity of heavy rainfall activity.
This significantly compromise crop production especially for
small holder farmers who depend heavily on agriculture and
lack in irrigation and water harvesting technologies. Small holder
farmers, whose livelihood depends on the use of natural resources
and rain fed agriculture, are likely to suffer most the brunt and
adverse effects of climate change (IPCC, 2001b). With rain fed
agriculture failing, the situation is worsened by lack of other
sources of any income needed to buy food supplements in
the area of study (Deressa and Rashid, 2010). Hence drought
and climate change often turn into disasters since the copying
mechanisms in the region are limited in capacity (Gwimbi, 2009).

According to the Zimbabwe Draft Response to Climate

Change (2013), the government of Zimbabwe regards climate

change as a potential threat which undermines positive
development made so far in the country in meeting the
developmental goals like the millennium development goal
number one which was aimed at eradicating extreme hunger
and poverty. Zimbabwe has demonstrated its willingness to
contribute to the preservation of the global climate for
sustainable development through the formulation of the
Zimbabwe National Environmental Policy and Strategies which
broadly covers issues to do with climate change. However,
Chagutah (2010) noted that capacity in African counties is
limited by high levels of poverty and underdevelopment and
Zimbabwe is not an exception. The study on the impact of climate
change on the local populations’ livelihoods is increasingly
forwarded as an urgent research need. Bunce et al. (2010)
noted that the African continent is increasingly becoming a
major global food crisis spot if there are no efforts to address
climate change at the local level. As Nath and and Behera (2011)
argue that local assessment of vulnerability enables a better
understanding of how and why communities respond to the

same type of environmental stress in ways that are different.
As such the impact of climate change across the globe also
differs. With this in mind, it becomes imperative as Nath and
and Behera (2011) notes, to understand the actual dynamics of
climate change impact and responses at the lowest levels of the
society, such as households, communities and districts so as to
influence responsive relief interventions.

Climate change adaptation andmitigation strategies vary from
place to place even within the same country. Understanding of
strategies employed in an area is important for modification
and adoption of strategies in other areas. Studies which look
at area specific responses are important for creating a national
and global database for climate change adaptation andmitigation
strategies. In light of this, while other studies have looked at
strategies such as in Bikita (Mushore et al., 2013) and recently
in Chipinge (Mavhura et al., 2017) it is also important to
understand how climate change is being tackled in other areas
such as Nyanga District in the eastern parts of Zimbabwe. To
the best of our knowledge, no emphasis has been placed on these
climatic transformations which are threatening the sustainability
of subsistence or smallholder agriculture in Nyanga. Nyanga is
located in the semi-arid climatic regions hence understanding
adaptation and mitigation strategies in such a dry area would
benefit wetter areas as they adjust to projected decline in rainfall.
The objectives of this study are thus to (i) assess the impact
of climate change on livelihoods and food security, (ii) identify
climate change adaptation and mitigation strategies employed
in Ward 17 of Nyanga District in Zimbabwe, and (iii) highlight
the ward level challenges to climate change adaptation and
mitigation strategies.

METHODOLOGY

Description of the Study Area
Nyanga district is located in Manicaland province in the Eastern
Highlands of Zimbabwe (Figure 1). The district consists of 31
wards. Ward 17 of the district consists of 12 villages. The target
population comprises of communal farmers in Ward 17 of
Nyanga District. ZIMSTAT (2012), indicated that Nyanga Rural
District has a population of 126 577. Ward 17, which is under
study has a total population of 10,605 of which 4,040 are males
and 6,555 females. The Ward has a total of 1,370 households.
The larger part of the district is located in Natural Farming
Region 1, but Ward 17 is located in natural Natural Farming
Region 4, which is characterized by low and erratic rainfall. The
type of vegetation is characterized by thorn bushes, baobab trees
and acacia, implying that the area generally receives low rainfall.
There are prominent agricultural practices which are primarily
subsistence farming.

Target Population
One thousand three hundred and seventy (1,370) households
were too large to work with due to shortage of time and financial
resources. Saunders et al. (2003) suggested that a sample size
can be defined by using 10–20% of the targeted population. A
total of 56 subsistence farmers was selected using simple random
sample and purposive sampling technique. This sample was large
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FIGURE 1 | Location of Zimbabwe in Africa (A), study area in Zimbabwe (B), and map of Ward 17 of Nyanga District (C).

enough to make some generalizations about the ward since the
respondents were selected from different spaced households.

Research Instruments
For a comprehensive evaluation of the effectiveness of strategies
in mitigation and adaptation to climate change programs in
food insecurity reduction, multiple data collection techniques
were needed. The data collection instruments used include
questionnaires, interviews and observations. The usage of
multiple data collection tools was meant to ensure that the
weakness of one tool would be covered by another. During
field surveys, observations were made to identify information on
poverty levels, evidence of adaptation and mitigation as well as
livelihood strategies.

The questionnaires were designed to solicit information from
the general villagers. The questionnaire focused on issues such
as: adaption and mitigation, types of crops grown, food intakes
per day, type of livestock and other assets or resources owned by
the farmers and involved in helping the farmers. The challenges

being faced in implementing new farming methods were also
of interest.

Structured interview guides were designed to solicit the same
information from key informant members of the community.
The purpose of key informant interviews was to collect
information from a wide range of people including community
leaders, professionals, or residents especially the elderly who had
historical glimpse of weather and climate change and have first-
hand knowledge about the community. Observation guides were
also designed to help the researcher to obtain information based
on related indicators that would be seen while moving around
the area. This was used by the researcher to identify some of
the issues that may not be aired out clearly during interviews
and questionnaires.

The usability of the instruments was tested before use for
actual data collection, known as pre-testing. Questionnaire was
tested at a random office at Environment Management Agency
while interview guides were administered in the ward before
the actual data collection. This helped to check the reliability
and validity of these instruments as well as to ensure that the
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TABLE 1 | Distribution of respondents.

Targeted respondents Number of respondents Response rate (%)

Targeted Actual

Village heads (interviews) 3 3 100%

Villagers (questionnaires) 56 50 89%

EMA (interviews) 1 1 100%

AGRITEX officers (interviews) 2 2 100%

NGOs (interviews) 2 2 100%

Total 64 58 90%

tools were clear enough to gather data covering all the objectives.
Correction and rephrasing of issues which were confusing to the
respondents were done.

Data Collection Procedures
The researcher acquired approval from the Ward 17 Councilor
and village heads before embarking on the study after vividly
explaining the objectives and aim of the study to community
leaders. After clearing issues which have something to do
with permission and approval the researcher went on to the
participants of the farmer’s questionnaire. The researcher also
made appointments with key informants from, Environment
Management Agency (EMA), Agricultural and Technical
Extension (AGRITEX) officers, non-governmental organizations
which offer climate related technical assistance to farmers
and ward 17 village heads. Key informants were composed
of one individual from EMA, two from AGRITEX, three
village heads and two from Non-Governmental Organizations
(NGOs). The selection of these key informants is based on
their proximity to Ward 17 and also the in depth knowledge
on the problem under study. After the appointments had been
done the researcher conducted face to face interviews with
above mentioned key informants (Table 1). Before the interview
meeting with the key informants, the researcher practiced and
familiarized with the script and questions to ensure there were
no biases and confusion during the interview. The researcher
also observed the types of crops which were under cultivation
to evaluate if the varieties are resilient to climate change
and variability.

Three key informants consisting of one from the Ministry of
Environment and Climate Change specifically from EMA and
two fromAgriculture Extension (AGRITEX) Office were targeted
and reached and the other two were targeted from NGOs which
are doing a DRR/disaster risk reduction program in the ward.
Both were reached through interviews to provide information on
climate change and its effects on food security and livelihoods
in the area of study (Table 1). They also elaborated the work
being done by government through the role they are playing in
reducing the effects of climate change. The AGRITEX officers
provided information on the implementation of adaptation and
coping mechanisms as well as accounts of vulnerabilities of
people on the ground to the effects of climate change.

Reliability and Validity
Reliability and validity were ensured through the use of multiple
instruments referred to as triangulation and in this study
questionnaire, interviews and observations were utilized. Validity
was catered for by cross checking for consistency. Triangulation
is a powerful technique that facilitates validation of data through
cross verification from more than two instruments (Kimchi
et al., 1991). In this study information from questionnaires,
interviews and observations were validated by inter-comparison.
Similar data from these different sources were compared to check
for consistence and collect as much information from all the
methods used as possible. Errors and suspicious data from any
of the methods were identified and corrected using information
from the other complementary sources.

Data Analysis Procedure
The collected data were analyzed using Microsoft Excel
as well as Statistical Package for Social Scientists (SPSS)
where simple descriptive statistics were obtained and results
were summarized as graphs and pie charts for discussions.
Quantitative data from the questionnaires were analyzed using
Statistical Package for Social Science (SPSS), Microsoft excel
and were analyzed thematically. Transcripts from interviews
were analyzed using the participant’s own words and without
preconceived classification. The participant’s language and
phrases were examined; categorized and recurrent themes were
identified. Recurrent themes are the similar and consistent ways
people think about, and give accounts on concerning particular
issues. For open ended questionnaires, the researcher looked
into the themes as they emerged from the data as they were
coded and then put into conceptual categories and the results
were described.

Responses collected using the different instruments
mentioned above were sorted into classes namely climate change
adaptation strategies, mitigation strategies, impact of climate
change to livelihoods, challenges to climate change mitigation
and adaptation and impact of drought mitigation strategies.

The first analysis involved identification and assessment of
the effectiveness of climate change adaptation strategies. The
percentages of the participants who view each of the technique
as effective or otherwise were recorded. The second analysis
involved identification of climate change mitigation strategies in
use and counting of the number of people who pointed out each
of the strategies in Ward 17 of the Nyanga District. Another
analysis was done which identified challenges faced in adaptation
and mitigation of climate change in Ward 17 of the Nyanga
District and counting the number of people who pointed out each
as a challenge.

PRESENTATION AND DISCUSSION OF
RESEARCH FINDINGS

Climate change is affecting a variety of socio-economic activities
in Zimbabwe including Ward 17 of Nyanga District. The
evidence include rising temperature, increased frequency of
floods, dry spells, droughts and other extreme events (Releifweb,
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2011; Brazier, 2015). While the economy of Zimbabwe
strongly relies on agriculture which is largely rain-fed, hydro-
meterological extremes are compromising productivity. For
instance, the start and end of season have increasingly become
uncertain making it difficult to decide on setting planting dates
and selecting crop varieties to grow (Mushore et al., 2017).
Even in a season where rainfall totals are within or exceed
long term average, quality of the season is causing decline in
productivity such as through prolonged and frequent mid season
dry spells. The combination of declining trend in rainfall and
rising temperatures has meant increase of evapo-transpiration
speeding up crop growth cycles and affecting proper maturity of
crops (Manatsa et al., 2017). Livestock production has also not
been spared by adverse impacts of diminishing water resources
and severely high temperatures not suitable for animals during
some periods (Mutekwa, 2009). In view of these challenges,
communities embark on a variety of efforts to survive within
the changing climate (adaptation) and to reduce further changes
in climate (mitigation). In the context of background changes
in climate, based on information gathered using qualitative
and quantitative techniques, adaptation and mitigation efforts
applied in Ward 17 of Nyanga District are discussed in
this section.

Livelihoods Strategies Employed to Curb
Climate Change Impacts in Ward 17 of
Nyanga District in Zimbabwe
As noted from Figure 2, 40% of the respondents are into food
and cash crop production, 38% are into barter and petty trade
and 22% are into livelihoods diversification (Figure 2). This
did not mean that some respondents are not involved in all
the three livelihood strategies. The people in the area mainly
rely on food and cash crop production, petty trade and barter
trade and livelihoods diversification which include migration
to Mozambique, selling of livestock for them to get money
to supplement food requirements. This reduces their ability to
productively carry out their farming activities in the coming
seasons thus making them more vulnerable to food insecurity
and other negative effects of climate change as they spent their
time doing other off farm livelihoods activities. Sometimes they
sell their livestock which reduce their draft power to meet
their immediate food needs at the expense of their long time
coping mechanisms. This makes some of the adaptations less
effective and less sustainable. This observation confirms DeWaal
(1990)’s assumption that people’s need to consume food drives
their actions. Consequently it results in depleted draft power,
which in turn limits the farmers’ capacity to farm productively
in the coming seasons thus making them more vulnerable to
food insecurity, a phenomenon echoed by the AGRITEX officer.
This therefore reverses the development made by the people
confirming Davidson et al. (2003) who noted that climate change
will affect the achievement of the MDGs in particular the one to
do with achieving alleviating hunger and poverty.

As a result food security continues to deteriorate in the
area. This was confirmed by Bunce et al. (2010) who noted
that Africa has become a place for food crises. As such events

FIGURE 2 | Livelihood strategies of respondents (multiple response) n = 58.

mainly affect the poor and the situation is exacerbated by poor
governance of the available resources (Feyissa, 2007). Climate
change undermines the government’s capacity to cope with
the rising demands for food in Africa as food production
is very low particularly in Zimbabwe. Food security is really
an issue in ward 17 as it is a semi-arid region and the
circumstances are being worsened by the adverse effects of
climate change. Most of the families in the study have at least
one or two meals a day. Thus they rely mostly on handouts
from NGOs. Crops like groundnuts (Arachis hypogaea) and
round nuts (Vigna subterranea) are prominent there and in
a way they improve on nutrition circles since they are rich
in proteins.

Climate Change Adaptation Strategies
Used in Ward 17 of Nyanga District in
Zimbabwe
Most of the small holder farmers rely on food aid, using
small grains like sorghum which are drought resistant, use
of short seasoned varieties, barter trade, multiple cropping,
livelihood diversification, dry planting, and early planting as
climate change copying and adaptation strategies. Most of
the adaptation strategies are sustainable as the smallholder
farmers seem to favor them since they are less costly and are
Indigenous Knowledge System/IKS based. This is usually the
second response to climate change as it is hinged on finding
alternative ways for instance; initiatives and policies to reduce
the susceptibility of people and the environment to the harsh
effects of climate change. Adaptation is usually divided into
two broad categories namely ethno-science and techno-science
(Matanga and Jere, 2011). Ethno-science comprise of techniques
based on local people’s knowledge of their physical environment
while techno-science involves modern technologies. Farmers in
ward 17 villages use both methods for its adaptation to climate
change. However, the former are mostly used as the method is
not expensive like the latter. Figure 3 shows that 25% of the
respondents opted for early planting because it is less costly.
This shows that the respondents indicated that they are willing
to take up any kind of adaptation strategy if it proves to
be less costly, thus they encouraged AGRITEX and EMA to
carry out adaptation and mitigation strategies which can be at
zero budget.
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FIGURE 3 | Adaptation strategies (multiple responses) n = 58.

Ethno-Science Adaptive Measures
Ethno-science is most commonly expressed as Indigenous
Knowledge Systems (Matanga and Jere, 2011) and it usually
consist of adaptation methods such as growing of drought
tolerant crops, multiple planting, early planting, barter trade,
planting, hiring labor, selling, and begging.

Growing Drought Tolerant Crops or Small Grains
Growing of drought tolerant small grain crops such as millet,
sorghum, and rapoko is usually done to curb issues of low and
unreliable rainfall (Chazovachii et al., 2010), which are caused
by climate change. Current weather conditions are making it
impossible to growmaize which is the staple cereal for Zimbabwe
and for villagers of ward 17, since the area does not have enabling
conditions for the crop to have a good yield as it is an arid area.
As a result, small grain crops are suitable because they can survive
in dry conditions. This is helpful because it will mostly ensure the
availability of food even during drought seasons.

This is in contrast with the findings of this research as
the dominant food crop being grown is maize. The majority
of the subsistence farmers prefer to grow maize crops even
in marginal areas like Ward 17, resulting in persistent food
shortages. Although, some households now shift from maize to
sorghum, there is need for awareness campaigns and education
from AGRITEX on the importance of small grains in marginal
areas. Also lack of access to seeds such as millet and rapoko
has contributed to the ineffectiveness of this climate change
adaptation strategy.

Multiple Cropping to Increase Chances of Getting

Yield in Harsh Climatic Conditions
This involves planting a variety of crops such that if other crop
types fail due to the given weather conditions the surviving crops
would act as safety nets. Thus, they mix crops like pumpkins,
maize and beans together. This helps in promoting soil fertility as
the legumes are nitrogen fixing crops. Again they create soil cover
which helps in soil moisture retention and preservation. Multiple
cropping ensured families would get some yields to harvest even
when other crops fail. In Maereka, Kuwenyi, Chimonyo, and
Dzimbiti villages, they usually multi and mix crops especially
groundnuts (Arachis hypogaea), round nuts (Vigna subterranea),

cow peas, sugar beans, maize, sorghum, rapoko, and millet, most
of which are drought tolerant.

Early Planting to Take Advantage of Early Rains and

Full Length of Season
Based on the deep knowledge of their agro-ecological conditions
by local people and expectation of a good rainfall season (based
on indigenous indicators) crops are planted as soon as the first
rains fall. CARE (2009) however, noted that some people in ward
17 village avoid this method as it can be risky since there can
be some instances when the rains would go away after they had
planted and that would be wastage of seeds. Some would want to
practice this method but might face hindrances like lack of inputs
such as seeds during the time of the first rains.

Dry Planting to Counter Uncertainty in Start of

Season
Farmers prepare the land and saw their crops in September and
October before the rainfall come. It is also known in the district as
kupandira in the local Manyika dialect. This is done so that when
the rains come the already sowed seeds will sprout with the first
rains. Itis done to counter the unpredictability of rain. The types
of crops which are normally dry planted include maize, ground
nuts (Arachis hypogaea) and round nuts (Vigna subterranea) and
rapoko. This method gives smallholder farmers a chance to focus
on other off farm activities like petty trade if it is properly done.
This method also helps in moisture preservation, thus making
crops thrive even in dry conditions.

Barter Trade in Exchange for Food Items in Times of

Deficit or Poor Crop Yields
Barter trade is also another way which people in ward 17 are using
to adapt to the effects of climate change. Since they mostly grow
small grain crops they usually do not have crops like maize and
their households’ gardens do not growmuch to sustain themwith
vegetables, tomatoes or onions. Therefore, they have to practice
barter trade within Nyanga District. One bucket of approximately
10 kg of millet and sorghum can be barter traded with 2 kg of
sugar or a bar of washing soap, or vegetables, or tomatoes, or
onions, or beans, or fish with people from Chimonyo village.
Poultry or livestock is usually traded with maize from areas
like Mutare or Mutasa. The major setback with this adaptation
method is that, sometimes the villagers may be treated unfairly
in terms of the standard valuation of livestock and other asserts.
In some situations livestock may be exchanged for very small
quantities of grains for example a heifer can be exchanged with
500 kg of maize.

Livelihood Diversification to Sustain Lives Even When

Agricultural Production Is Limited
Casual labor, selling and begging are some of the livelihood
diversification strategies which they employ. People in ward 17
especially in Chimonyo village usually go to nearby areas like
Muozi and Nyanga Forests to work as casual or full time laborers
so as to get money or other basic commodities they would be in
need of. However, in some cases whereby drought would have
hit hard, selling labor can be less practical as the areas people
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usually go to work would also be affected. This then means that
the sustainability of the livelihoods is threatened. Some will be
involved in activities of buying and selling clothes or household
equipment and utensils that they get from urban areas or across
the border, most notably from Mozambique.

Others take another unreliable source of livelihood strategy
which is begging for food or money. Begging better known
askutsunza or kupemha in the manyika dialect, is one of the
least practiced adaptation method to climate change. This is
so because rarely people will have excess supply of agricultural
produce to spare. However, begging reduce one’s self esteem as
one has to reduce his or her pride so that the potential donors
can sympathize with them and give them something. Also most
vulnerable households can benefit from chieftain granary reserve
as it is still being practiced by the local chief Saunyama. The
findings are in tandem with the notion that there is need for
the agricultural sector to diversify and start producing sorghum,
millet, rapoko, sweet potatoes, cassava and yams at a large scale
to meet the country’s food requirements to ensure food security
in Zimbabwe in the wake of climate change (Mudimu, 2003).

Techno-Science Adaptive Methods
Techno-science adaptation methods include small
supplementary feeding and reliance on food aid. Africa as
a continent given that it is still developing, lacks the capacity
and resources to adapt to climate change for this requires a lot
of money. Zimbabwe’s government therefore as one of the Third
world countries has weak inter- and intra-sectoral co-ordination
in as far as climate change is concerned Gukurume (2013).
Therefore, the country has narrow capacity for climate change
policy analysis, implementation and has limited resources to
fund climate change adaptation and mitigation programmes.
Adaptation to climate change more often than not heavily
depends on donor funds.

Food Aid Programmes
Various NGOs in Nyanga district particularly ward 17; most
notably World Food Program (WFP) are involved in food aid
programmes whereby the community will be given food free
of charge or on food for work basis. Out of all the adaptation
measures most of the community members seem to favor
this intervention method. However, it has dangers of making
the community develop donor dependency syndrome. It is
progressive in situations whereby the community has to do food
for work. For instance in 2020 villagers were promised to go for
food for work programs, in which case the community would
benefit at the same time developing their community through a
development initiative such as building of a bridge or repairing
eroded roads.

Food aid can also be in form of supplementary feeding
programs which are also significant in adapting to climate change
in Chimonyo and Kuwenyi villages this is whereby schools
especially primary schools receive food aid from the government
or NGOs. The community would be responsible for preparing
and feeding pupils in school. This initiative has a double impact
of alleviating the education and health sector at the same time
as it acts as a pull factor of sending children to school. This

FIGURE 4 | Prominent mitigation strategies (multiple response) n = 58,

Source: primary data.

was also supported by Munro and Scoular (2012) who stated
that unsustainable relief on vulnerable households lasted for only
a few days before the next distribution date due to inadequate
quantities during the 1991/2 drought in Zimbabwe. Besides aid
create a donor syndrome which does not create a sense of
innovativeness in trying to cope with the ills of climate change.

Climate Change Mitigation Implemented
Strategies in Ward 17 of Nyanga District
Figure 4 shows that about 56.8% of the respondents prefer
reforestation as a mitigation strategy. And 43.2% of the
respondents are mainly into forestry preservation by avoiding
veld fires. Mitigation is a process that involves humans reducing
their anthropogenic causes of climate change and this is usually
through limiting pollutants such as carbon dioxide. The African
continent is so unfortunate that it only contributes about 3.8%
of the total GHGs (Bjurström and Polk, 2011) yet its inhabitants
and resources are the most vulnerable to the impacts of climate
change. People in ward 17 in Nyanga contribute to the mitigation
of climate change by planting and maintaining the already
existing indigenous and exotic trees in their homesteads. And
they also mitigate by avoiding veld fires.

This will assist in providing and enhancing adequate carbon
sinks for GHGs. Besides that, trees are very important for life.
They protect the soil from erosion, provide food and shelter for
some animals as well as medicines to mention but a few. The
main reforestation strategy which can affect the sustainability of
the mitigation strategies is the use of gum trees in forests. They
have an advantage in that they grow fast, but they make use of
the underground water source and deplete it. The other issue is
that if you clear a gum forest you can never use that land for
crop production since they produce chemicals which affect soil
structure in the long run.

Challenges Faced in Climate Change
Adaptation and Mitigation in Ward 17
The respondents are facing quite a number of drawbacks in
trying to reduce the impacts of climate change and this has
contributed to the ineffectiveness of some of the adaptation
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FIGURE 5 | Challenges faced by Farmers (multiple response) n = 58.

and mitigation strategies. The respondents pointed out that
poverty, inefficient institutions for example EMA and AGRITEX,
increased frequency of extreme weather events and remoteness
of the area were the major challenges faced in trying to mitigate
the impacts of droughts as shown in Figure below.

From Figure 5 households clearly face a major challenge of
increased weather and climate variability or extreme weather
events. Thus, extreme weather events are now rampant as
a result of climate change and that droughts are becoming
more frequent in the area as a result of global warming.
The increase in extreme weather events proved to be one of
the major challenges as it is one of the more unpredictable
challenges. This is evidenced by the fact that the farmers
testified that every other season is unique to itself, such that
the farmer should be prepared to change at each and every
season to meet the ever changing seasonal trends. The human
activities are also a critical issue in exacerbating vulnerability
to climate change, ranging from anthropogenic climate change
at one extreme to local deforestation (Munro and Scoular,
2012).

Climate variability acts as a dynamic pressure which worsens
the vulnerability of rural populations to natural slow onset
disasters like drought. Climate changes are a threat to rural
agricultural livelihoods through increased drought frequency. In
particular, climate change may configure drought, which may
lead to decrease in agricultural yield since it is associated with
an increasing drought frequency.

For the majority of the population, absolute lack of assets and
means of livelihood and precarious economies with low coping
or adaptive capacity present one key factor that configures risk to
drought. Poverty is the major problem which is exacerbated by
drought effects as indicated by Maphosa (1994). The households
are very poor in such a way that they rely on food handouts
because of food insecurity. The respondents mentioned that due
to lack of capital and collateral security they do not access loans

and they do not have access to inputs such as fertilizer, seeds and
farming equipment.

During the research, the households revealed that there are
limited markets for their produce especially vegetables and
drought resistant crops such as millet and rapoko so the majority
cultivated maize for food production. A similar finding was
reported by Chazovachii et al. (2010), who stated that there is no
market for drought resistant crops and people are only relying on
the local market. This implies that the livelihoods in the area are
still threatened and a lot still needs to be done to alleviate and
cope with the adverse impacts of climate change. They said the
ears of millet, rapoko and sorghum plants might not ripe at the
same time thus they may have to be more than one harvest hence,
the majority of villagers opted for maize which is the staple crop.

From the findings, physical geographic location and
remoteness of the ward makes it more vulnerable to
inaccessibility of useful climate change information since
the area is in Region 4 and 5 and is isolated far from other areas
like Growth Points. The poor road networks and communication
networks makes the area inaccessible. The road is very poor in
such a way that the donors and investors shun away from this
ward. The households are isolated and marginalized therefore
development and other opportunities will not be attained.
Isolation due to a lack of infrastructure may limit choices and
coping strategies during times of stress and other climate change
related disasters like drought.

There is lack of integration and coordination among
Government departments, NGOs and other institutions in
disaster management. Institutions face a number of challenges
which include political interference, lack of resources and lack
of coordination in climate change and drought management.
During the interviews respondents stated that only a few benefit
from programmes since the institutions are always bickering with
each other and battling for supremacy, therefore this made them
ineffective. The households were benefitting from institutions at
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a lesser extent since most of the assistance is helpful in the short
run but in the long run there are persistent food shortages and
the adverse impacts of climate change persist.

After a consideration of the research findings we deduced that
climate change negatively affects livelihoods and food security in
rural communities which rely on rain fed agriculture as shown
by the situation in ward 17 of Nyanga district. The people in
the area of study rely on rain fed agriculture as their source of
livelihood and the continuous poor yields obtained mean that
the people face food challenges. As a result, the majority of the
people in the area of study are vulnerable to food insecurity
and their livelihoods are threatened as they have limited or no
lasting coping strategies with the food challenges they face. The
respondents noted that in the late 1980s and 1990s serve for the
1992 drought; people could harvest large quantities of maize as
well as crops like sunflowers ground nuts (Vigna subterranea)
and round nuts (Vigna subterranea) which attracted a lot of
people to the area. As noted by the respondents, back then,
the people could afford to choose nutritional food unlike in the
present day that the people now consider looking for nutritional
food as a luxury not as a basic need. The small holder farmers’
livelihoods are being negatively affected by the changes in climate
and weather. This is evidenced by the fact that most indicated
that they no longer take three meals per day as they used to do,
some only take one but the majority are now having two meals
per day citing that this is caused by the change in climate which
is affecting food output during harvesting.

The challenges in the mitigation and adaptation to climate
change are rampant and the coping methods are very limited
because of the state of development and resource scarcity
especially in Sub-Saharan Africa and ward 17 is not an exception.
The coping mechanisms are limited due to institutional poverty
in state institutions like the EMA, which makes the efforts to
cope difficult to achieve. As shown, the effects of climate change
have been increasing and are getting worse over time. About
mitigation strategies the farmers weremainly interested in talking
of avoiding veld fires and reforestation in which the forests act
as carbon sinks. Most farmers indicated that these mitigation
strategies are less costly to them thus they opted for them.

RECOMMENDATIONS

As a contribution toward alleviating climate change effects
to small holder farmers in the study area, the following
recommendations are suggested:

➢ The government should take a bottom up approach toward
alleviation of climate change effects by working with
community based leadership structures.

➢ Government should give adequate resource prioritization
to climate line institutions like AGRITEX and EMA so
as to educate and inform the rural people with adequate
copying information.

➢ The government should work hand in hand with
other development agencies so as to share or pool
resources together in order to mitigate and adapt to
climate change.

➢ In this regard the government is recommended to put
up effective measures in ensuring access of small holder
farmers to credit and small loan facilities to improve output
and livelihoods.

Conclusion
The research findings of this study show that climate change
negatively affects livelihoods and food security in rural
communities which rely on rain fed agriculture as shown
by the situation in ward 17 of Nyanga district. The climate
change adaptation strategies in Ward 17 in Nyanga District
are food aid, use of small grains and other drought resistant
crops, early planting, multiple planting, barter trades and
livelihood diversification. The mitigation strategies used
include afforestation and reforestation programs, avoiding
veld fires and preservation of wetlands. The research identified
challenges to climate change adaptation which include lack
of markets to sell farming produce, inefficient institutions,
poverty and sudden change of weather, seasons and climate
trends. The research recommends that the government
should increase resource availability to the AGRITEX and
EMA which are line ministries toward agriculture and
climate change as this is how some of the challenges can
be resolved.
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