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PREFACE 
In many SADC countries, agriculture underpins most rural livelihoods. The national 
economies, worsening poverty and increasing food insecurity is closely linked to low and 
declining levels of agricultural productivity. Climate Change and Variability pose another 
major challenge to the agricultural sector. Information sharing on existing and emerging 
innovations on climate change in the agriculture sector across the region is therefore very 
key in the adaptation process.  The Implementation and Coordination of Agricultural 
Research and Training (ICART) at the SADC Secretariat intend to address food insecurity 
and poverty alleviation in the region and one way of which is by promoting networking 
among various players in the agriculture sector. This conference therefore brings together 
scientists, academics and other players from the SADC region to share and learn from each 
other various ways in which climate change is affecting livelihoods in the region. By 
learning and sharing experiences, it is expected that farmers’ capacity to access and use 
quality information, training and products in order to adapt to Climate Change and 
Variability (CC&V) on one hand can be strengthened and the capacity of private & public 
sector stakeholders to make agricultural innovation systems work more efficiently, equitably 
and responsively to CC&V will can be enhanced. In addition, this also provides an 
opportunity for scaling up successful strategies for capacity strengthening (individuals, 
organizations and systems) within agricultural innovations systems to adapt to CC&V.  
 
IRA in Tanzania together with NAREC in Malawi and NRI in UK are collaborating on a 
DFID/IDRC funded CCAA programme project to strengthen the capacity of individuals, 
organizations and systems within the agricultural innovation systems in less favored and 
more and more favored areas of Tanzania and Malawi to adapt to the challenges and 
opportunities arising from CC & V. The project is implemented in a total of 16 villages (8 
each in Tanzania and Malawi) involving the farming communities consisting of 
approximately 30 farmers per group per village. A combination of a sustainable livelihoods 
framework and innovations systems thinking provide a conceptual frame and a learning 
alliance approach to guide the action research with farming communities together with 
local, district, national, regional and international stakeholders. The overall objective of the 
project is to strengthen the capacity of individuals and institutions within agricultural 
innovation system to adapt to climate change and variability. It is from this project, this idea 
of Networking among University Researchers and other scientists working on climate 
change issues in the SADC region was born. SADC-ICART secretariat accepted the idea and 
today a regional conference is being implemented.  
 

This gathering is expected to strengthen the networks among scientists and local 
communities working on climate adaptations and will also contribute to the body of 
knowledge towards better understanding of the impacts of climate change and variability on 
agriculture and related sectors at local level and possibly influence policy formulation and 
implementation to suit local farmers in rural areas and thereby contribute to improve 
livelihoods and reduce poverty. 
 
Looking forward to an interesting conference 
 
Prof Pius Yanda      Dr Amos Enock Majule  
DIRECTOR       ASSOCIATE, DIRECTOR  
Institute of Resource Assessment Institute of Resource Assessment 
University of Dar es Salaam University of Dar es Salaam  
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Minister of State, Vice 
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Rwekaza Mkandala, VC, 
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09:10-09:20 Background to the Conference Dr Amos Majule, Associate 
Director and Network 
Coordinator, Institute of 
Resource, UDSM  

09:10-09:30 Welcoming remarks Prof Pius Yanda, Director, 
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University of Dar es Salaam 
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NAREC, University of Malawi 
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10:40-13:10 Plenary Session II: Presentation of Papers, 

Kambarage Hall 
 

Theme One: Climate change and agricultural innovations and technologies 
10:40-10:55 Experience from action Research on 

Strengthening Local Agricultural 
Innovations to Adapt to Climate Change 
in Tanzania. 

Majule, A.E 

10:55-11:10 DISCUSSION All 
11:10-11:25 Rain-Water Harvesting Technology as 

Climate Change Adaptation Strategy for 
Agricultural Production in Semi-Arid 

Mwakalila, S 
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Environment  
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in Tanzania: Experiences from the 
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Nsemwa L. 

12:55-13:10 DISCUSSION All 
13:10- 14.15 Lunch All 
14:15-17:15 Plenary Session III: Presentation of 

Papers, Kambarage Hall 
 

14.15-14.45 Theme One Discussion All 
Theme Two: Impacts of Climate Changes to Livelihoods, Food Security and Policies 
14:45-15:00 Food availability practices a threat to 

sustainable food security in some areas in 
the Kihansi River Catchment 

Ideva, R 

15:00-15:15 DISCUSSION All 
15:15-15:30 Socio-Economics of Vermin and Poverty 

a unique experience from Mwanga 
District, Kilimanjaro Region; Tanzania. 

Fatina  A. Mturi   
 

15:30-15:45 DISCUSSION All 
15:45-16:00 Implication of Climate Change and 

Variability on Rural Livelihood and 
Household Food Security in Pangani 
District, Tanzania 

Gwambene, B 

16:00-16:15 DISCUSSION All 
16:15-16:45 Health Break All 
16:45-17:00 The Contribution of Orange Fleshed 

Sweet Potato to Livelihood and Food 
Security in Relation to Climate Change. 
the Case of Ukerewe Tanzania East Africa

Asia K. Kapande 

17:00-17:15 DISCUSSION All 
17:15 - Evening Programme and Dinner  
Day 3 Tuesday 25th August 2009 
Continuation of Theme Two: Impacts of Climate Changes to Livelihoods, Food Security 
and Policies 
8:30-13:00 Plenary Session I: Presentation of Papers 

Kambarage Hall 
 

8:30-9:00 Recap from Day Two All  
9:00-9:15 Livelihood vulnerability, climate change 

variability, and health: a Bayesian spatial 
model to assess risks from climate 
variability on childhood diarrhea in 

Lawrence N. K 
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Malawi 
9:15-9:30 DISCUSSION All 
9:30-9:45 Climate Change Trends, Policies and 

Initiatives - Implications for Food 
Security in Tanzania 

Maganga, F  

9:45-10:00 DISCUSSION All 
10:00-10:15 Climate Change and Variability and 

Implications on Livelihood Strategies in 
Southern Highlands of Tanzania 
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10:15-10.30 DISCUSSION All 
10:30-11:00 Health Break All 
11:00-11:15 Climate Change and Its Impacts on Rural 

Livelihoods in Semiarid Tanzania  
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11:15-11:30 DISCUSSION All 
11:30-11:45 Gender and Climate change: Examining 

the gender variation in coping and 
adaptation to climate change in Malawi. 

Chipeta L 

11:45-12:00 DISCUSSION All 
12:00-12:15 Adaptation in the Face of Scarcity – What 

can we learn from non farming 
communities in Botswana?             
 

Madzwamuse M  
 

12:15-12:30 DISCUSSION All 
12:30-12:45 The Role of Local and National 

Institutions in Livelihoods Adaptation to 
Climate Change and Variability in 
Tanzania 
 

Madaka, T 

12:45-13:00 DISCUSSION  All 
13.00-14.00 Lunch All 
 Plenary Session II: Presentation of Papers 

Kambarage Hall 
 

14:00-14:30 Discussion of Theme Two All 
 
Theme Three: Climate Change Adaptations and Mitigations   
14.30-14.45 Towards Climate-Change-Resilient 

Agriculture in Botswana  
Chanda R 

14.45-15.00 DISCUSSION All 
14.30-14.45 Adaptation to Climate Change and 

Variability in Semi Arid Areas: 
Comparative Study of Chikwawa and 
Karonga Districts in Malawi  

Miriam, Joshua 

14.45-15.00 DISCUSSION All 
15.00-15.15 Climate Change and Variability in 

Tanzania: Assessment of Impacts, 
Vulnerability and Adaptive Capacity of 
Natural and Social Systems in Semi Arid 
Areas, Nzega District, Tanzania 

Majule et al. 

15.15-15.30 DISCUSSION All 
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15.30-15.45 Climate Variability and Maize production 
in Rural Malawi: Case study of Thondwe 
EPA in Zomba, Malawi. 
    

Kalinga -Chirwa 
 

15:45-16:00 DISCUSSION All 
16:00-16:30 Health Break All 
16:30-16:45 Farmer Research Group Dynamics and 

Climate Change Adaptation in Tanzania 
MR Yusuf Katundu 

16:45-17:00 Discussion All 
17:00-17:15 Application of Indigenous Weather 

Forecasting in climate prediction in Semi-
arid Areas of Tanzania: Case of Same 
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17:15-17:30 DISCUSSION All 
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1. Strengthening Local Agricultural 
Innovations to Adapt to Climate Change 
in Tanzania: Experiences from the 
Southern Highlands.  
 
Nsemwa, L.T.H1, B.J. Gondwe1, E.T 
Liwenga2, A.E. Majule2 , T. Stathers3,  
R.Lamboll3 and M.D. Kalanda-Joshua4    
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Research and Development Centre (ARI -
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ABSTRACT 
Agricultural production in Tanzania, on 
which over 80% of the population 
depends for its livelihood, is primarily 
smallholder and largely rainfed.  This 
makes it especially sensitive to climate 
change and variability (CC&V) which has 
been experienced in the area in recent 
years.  Under the project “Strengthening 
Local Agricultural Innovation systems in less 
and more favoured areas of Tanzania and 
Malawi to Adapt to the challenges and 
opportunities arising from Climate Change 
and variability,” farmers and other 
boundary partners’ awareness and 
perceptions on CC&V have been 
investigated in four villages in Mufindi 
and Njombe districts of Iringa region and 
Rungwe and Kyela districts in Mbeya 
region.  In this paper, we present 
experiences gained from the different 

boundary partners in the area which is 
considered to be climatically favoured.  In 
an analysis of stakeholders in the working 
area different boundary partners were 
identified.  The farmers and other 
boundary partners are well aware of 
climate change particularly variability 
with regard to declining amount of rain 
presently as compared to 30-50 years ago.  
Reliability of commencement and 
duration of rainfall has also declined thus 
ill-affecting agricultural production and 
productivity.  In order to adapt to the 
CC&V farmers have had to change their 
times of planting of various crops.  There 
has also been an increase in temperatures 
in the area.  Farmers pointed out increased 
incidence of mosquitoes and with them 
malaria disease as indicator of increased 
temperature.  Farmers are seeing an 
opportunity in the fact that temperatures 
are increasing as a result of CC&V and in 
the action research under the project 
“Strengthening Local Agricultural Innovation 
systems in less and more favoured areas of 
Tanzania and Malawi to Adapt to the 
challenges and opportunities arising from 
Climate Change and variability” are trying 
out a variety of crop varieties and crops to 
take advantage of the temperature 
increases.  They are also demanding some 
training and experimentation on 
appropriate soil and water management 
practices such as the use of proper 
fertilizer types and rates, preparation of 
organic fertilizers, crop protection 
techniques and other related practices so 
as to cope with the CC&V. It is anticipated 
that mobilisation of resources and 
collaboration of different boundary 
partners in improving the innovation 
system will enable successful adaptation 
to the changing climate. 
 
Key words: Boundary partners, Mbeya, 
Iringa, innovation system, Climate change and 
variability, stakeholders’ analysis.      
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2. How Donkeys May Help Farmers 
Adapt To Climate Change 
 

P. Jones 
 

Donkey Power CC Facilitation and 
Consultancy Services PO Box 414  
Shitandani/Makhado 0920, South Africa +27 
cell [0]83 686 7539 tel [0]15 517 7011 fax 
[0]15 517 7034.  Email: asstute@lantic.net  

 
ABSTRACT 

Climate change will require various sorts 
of adaptability from farmers for them to 
achieve sustainable production.  Africa’s 
long past of climate variability has already 
taught its farmers that mixed farming, 
including mixed cropping combined with 
animal production, is the sustainable 
approach.  New emphasis on organic 
techniques and the reduction of expensive 
inputs from multinationals only reinforces 
such lessons. In much of Africa, the 
donkey has been known for millennia, but 
mostly as a transport animal.  Its role in 
transport is still important and even 
growing as its economic and 
environmental advantages become 
apparent. What is relatively new is its role 
in cultivation, especially in the context of 
conservation tillage and organic soil 
fertilization.  Very important is the 
adaptability of the donkey to extremes of 
climate – particularly to very dry climatic 
conditions. Suggestions are made 
concerning the roles that donkeys can play 
in modern, adaptive, African farming. 
Tanzania, Botswana and Malawi all use 
donkeys, and can exchange experiences in 
this regard. 

 
Key Words: Climate, Conservation, 
Cultivation, Donkey, Environment, 
Experience, Fertilization, Transport 
      

3. Food Availability Practices As A 
Threat To Sustainable Food Security In 
Some Areas In The Kihansi River 
Catchment. 

R. Ideva  

Department of Aquatic Sciences and Fisheries,  
University of Dar es Salaam, P.O Box 35064, 
Dar es Salaam, Tanzania;                              
Email: radhia@udsm.ac.tz;                                 
Tel :+255784463666 
 

ABSTRACT 
Agricultural practices in some water 
sources results in a decrease in food 
security. A study was conducted in the 
dry and rainy season in the year 2006/07 
in the upper catchment of Kihansi River 
which is dominated by agricultural 
activities. Water samples were analyzed 
for physicochemical parameters including 
temperature, electrical conductivity, 
dissolved oxygen, pH, and NO3-N 
concentration. The survey of bottom 
valleys, which are headwaters for small 
tributary streams of the Kihansi River, 
was also made to study the effect of 
bottom valley cultivation on water 
quantity. It was observed that cultivating 
in the bottom valleys has profound impact 
in reduced water quantity as well as water 
quality. Of the studied bottom valleys, 
some were already dry. It was further 
observed that NO3-N and electrical 
conductivity were higher in the drained 
streams due to leaching from the 
farmlands. The drying of the headwater 
will raise a problem of water scarcity to 
the farmers themselves while elevated 
nutrient will lead to pollution of the 
available water. As a result, the farmers 
will use more time in search for water and 
polluted water will result to toxic blooms, 
some of which have deleterious health 
effects. Thus, the search for food by the 
people of the Kihansi River catchment is a 
threat to sustainable food availability in 
the area. For sustainable food security in 
rural areas, environmental conservation 
should be given priority. As awareness 
and education has been already provided 
on the importance of protecting bottom 
valleys which are source of water, laws 
and regulations be formulated and 
enforced for sustainable food security of 
people living in this catchment.  
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Keywords:  Food Security, Water 
resources, water quality, pollution. 
      

4. Socio-Economics of Vermin and 
Poverty a unique experience from 
Mwanga District, Kilimanjaro Region; 
Tanzania. 
 

F. A. Mturi 
 
Department of Zoology and Wildlife 
Conservation; University of Dar- Es- 
Salaam; P.O. Box 35064; Dar- Es- Salaam, 
Tanzania; Email famturi@udsm.ac.tz; 
famturi@yahoo.com 
 

ABSTRACT 
A socio-economic study was carried out at 
Jipendea Division in, Mwanga District, 
Kilimanjaro region, between September 
and November 2002. Methods invluded 
direct field observations, Participatory 
Research Approach and a questionnaire to 
guide the interviews. Thereafter, 
opportunistic follow ups were made to 
date. More than 20% of households were 
studied. Illiteracy in the area was very 
low. Most people reported several 
activities (2-6, Mean=3) for their 
livelihood; however cultivation was the 
common activity for all but there is no 
self- sufficiency in food production. 
Drought and vermin were reported as the 
main causes of their poverty and food 
insufficiency. There were efforts to curb 
drought through irrigation in few areas 
with water, introduction of drought 
resistant crops and fast growing seeds. 
Several vermin control measures were 
used by the local communities with very 
little success. They reported that there was 
negligible and sporadic anti-vermin 
support from the Government. It was 
observed that most people have 
despaired. Consequently, a large area 
which was once under cultivation and fed 
three divisions (Jipendea, Ugweno, 
Usangi), have been abandoned. Moreover 
people cultivate smaller areas which they 
can protect against vermin; while some 

people especially the young generation 
have quitted cultivation. Among the latter, 
some migrated to urban areas; others 
resorted to legal and/or illegal livelihood 
activities.  The study concluded that 
vermin was a very serious problem in 
Jipendea and was a major cause of famine 
and poverty. The study has also shown 
that vermin is a socio-economic pressure 
which can cause unemployment and a 
negative change in socio-economic 
dynamics of peasant/ local communities. 
It is recommended that the Government 
should assist the peasants in Jipendea to 
solve the vermin problem; directly or 
indirectly through implementation of laws 
and policies related to wildlife- human 
conflicts.  
 
Key words: Livelihood, drought, vermin, 
policy, food sufficiency. 
      

5. Rain-Water Harvesting Technology as 
Climate Change Adaptation Strategy for 
Agricultural Production in Semi-Arid 
Environment 

S. Mwakalila 
 

Department of Geography, University of Dar 
es Salaam; P. O. Box 35049, Dar es Salaam, 
Tanzania; Email: smwakalila@yahoo.com; 

Tel(mob). +255-713-271299; or: +255-784-
387658 

 
ABSTRACT 

The climate change is associated with 
increasing frequency and intensity of 
droughts and water scarcity which leads 
to crop failures that aggravate food 
insecurity and poverty in rural 
communities. This Paper addresses the 
importance of indigenous knowledge (IK) 
that can be accommodated to maximize 
sustainable agricultural production in 
semi-arid environment. The main focus is 
on how farmers apply the knowledge and 
skills to actively manage their lands to 
adapt climate change in semi-arid 
environment. In the search for such 
information, the discussions and 
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participatory rapid appraisal (PRA) 
activities were widen in scope to 
investigate the characteristics and 
functioning of the wider network of land 
use and management information in 
which farmers play a pivot role. More 
than 90% of farmers use indigenous rain-
water harvesting (RWH) technology for 
rice production in North-western part of 
central Tanzania. The cost and benefit 
analysis of RWH system, shows that 
returns to labour for smallholder farmer 
based on RWH system is higher compared 
to rainfed based rice cultivation. With 
respect to the importance of IK in land 
resources use and management it is 
concluded that: i) The indigenous 
knowledge has significance importance to 
the livelihood of the local communities as 
it is used for improving crop production, 
household income through utilization of 
land resources; ii) Local institutions are 
not engaged effectively in promotion of 
the indigenous knowledge in agricultural 
land management; ii) The national policies 
need to put more emphasis on scaling up 
the RWH knowledge to other areas with 
similar ecological conditions for 
sustainable crop production. 

 
Key words: Indigenous knowledge, rain-
water harvesting, climate change, rice 
cultivation. 
      

6. Implication of Climate Change and 
Variability on Rural Livelihood and 
Household Food Security in Pangani 
District, Tanzania 
 
B. Gwambene1 and A.E. Majule2,  
1University of Dar es Salaam, P.O Box 
35097, Dar es salaam, Tanzania.                                            
E-mail: gwambene@gmail.com 
 
2Institute of Resource Assessment (IRA), 
University of Dar es Salaam, P.O Box 
35097, Dar es salaam, Tanzania. E-mail: 
amajule@ira.udsm.ac.tz  

 
ABSTRACT 

Climate change and variability has posed 
great challenges on agricultural activities 
around the world. It has adversely 
affected the agricultural sector which 
provides a living for more than half of the 
world’s poorest people.   The effects are 
worse in rural areas in developing 
countries because of their low adaptation 
capacity. Household food shortage and 
high downside risk to income is becoming 
a part of life in rural household of the 
developing countries. Climatic risks, 
economic fluctuations, and a large number 
of individual specific shocks leave these 
households vulnerable to severe hardship. 
The paper explores the implication of 
climate variability on household food 
security in Pangani district, Tanzania. 
About 95% of the household in rural area 
experience frequency food shortage and 
imports about 80% of their food. Climate 
variability does not just result in food 
insecurity. There is increasing evidence 
that the lack of means to cope with food 
shortage in itself is a cause of persistent 
variability in living standards and 
poverty. Climate variability destroys 
human, physical and social capital and 
limiting further opportunities. Climate 
variability is an important constraint on 
food production and broad based growth 
in living standards in many livelihoods of 
the rural communities in developing 
countries. To this juncture there is a need 
of institutionalization of   the strategies 
that will provide environment for rural 
communities to understand possible 
impacts of climate variability and how 
they can survive from those impacts. 
 
Key words: Climate variability, food security 
and rural livelihood. 
      

7. The Contribution of Orange Fleshed 
Sweet Potato to Livelihood and Food 
Security In Relation to Climate Change: 
the Case of Ukerewe Tanzania East 
Africa 
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      A.K Kapande ¹*, B. Ramadhani 1, M. 
Kabati 1 and S. Lugutu2 
 
1Tanzania Home Economics Association 
(TAHEA) P.O. Box 11242, Mwanza, 
Tanzania. Email:  asiakapande@yahoo.com 
 
2 Agricultural Research Institute Ukiriguru 
Box 1433, Mwanza,  Tanzania.                                                
E-mail: taheamwanza@gmail.com 
 

ABSTRACT 
Vitamin ‘A’ rich Sweet Potatoes, are being 
introduced in Tanzania to help ward off 
serious diseases in children, pregnant 
women, for household food security and 
income generation. An estimated 250 
million children in the developing 
countries are Vitamin A deficient, putting 
children at risk not only for eye problems 
but also for the highly infectious diseases 
enabling reductions in their immune 
fraction. Since the discovery of Vitamin 
As’ impact on children health in the 1970 
groups and individuals who chance, to  
donate and help distribute Vitamin A 
capsules to malnourished children and 
lactating women. Experience has shown 
that, it is difficult to get supplements to 
some of the most remote villages due to 
infrastructure problems. The approach has 
been to introduce the crop to the women 
and youth groups who will grow the 
OFSP with dedication as a traditionally 
women’s crop which help the women to 
ensure household food security without 
knowing that they are solving the 
deficiencies of iron, Vitamin A, other 
essential Minerals. The paper will inform 
the participants the motivating procedure, 
which promised adaptation of 
sustainability of the OFSP in the 
respective villages of Mwanza Region 
specifically Ukerewe. Generally the sweet 
potato is an environmentally friendly 
crop. Protect the land as a cover crop. The 
paper will recommend strategies of 
making the village women and youths 
accept the introduced OFSP varieties for 
income generation, health improvement 
and poverty alleviation. (Product 

development of different types of food for 
sales). The paper will end up 
recommending different ways of adding 
more efforts for advocacy at local, 
National Level and Regional Level. 
 
Keywords: Contribution, Orange-Fleshed, 
Sweet Potato, Varieties, Vitamin A and 
Livelihood Security 
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ABSTRACT 
Goats are primarily owned by small scale 
farmers and have significant contribution 
to economy and food supply in rural 
communities in third world countries. In 
Southern Tanzania, Newala goats are 
main breed type kept by small scale 
farmers, the breed is characterized by low 
productivity levels in terms of growth 
rate, meat and milk traits and 
reproductive performance. A project 
involving small scale farmers in Southern 
Tanzania started in year 2000 to improve 
the genetic potential of Newala goats 
coupled with improved management 
systems. Seventy six (76) Newala goats 
and forty (40) crossbred of dual purpose 
goats with 50% blood level of 
Anglonubian and Toggernburg 
transferred from the Institute to farmer 
research group in nine villages between 
2000 and 2006. Systems components for 
improving goat management included 
housing, feeding, breeding and health 
control were developed with farmers. 
Preliminary birth weight of kids ranged 
from 2.3-5.0kg and weaning weight was 
11.3-12.5, while Newala goats average 
birth weight was 1.9kg and weaning 
weight 6.3kg has been recorded under 
farmers’ management. The number of 
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days does were milked ranged from 30-
120 with average milk yield of 0.8l/day, 
this is increase of eight fold to pure 
Newala goats. Ranked forage species by 
farmers was related with in vitro 
digestibility and crude protein indicating 
that farmers are knowledgeable with high 
quality of feeds.  
 
Keywords: Newala goats, livestock 
technologies, small scale farmers, rural 
technologies 
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ABSTRACT 
The proposed paper is about climate-
proofing agri-centric livelihoods in rural 
Botswana. Drawing on findings from 
various studies, including those 
conducted by the co-authors, the paper 
presents the realities and vulnerability 
context of agricultural livelihoods in 
Botswana, and then suggests various 
strategies that could be adopted to 
enhance the resilience or adaptive 
capacity of rural communities in the face 
of impending climate change. The term 
“agri-centric livelihoods” is used to 
suggest that while agriculture is a major 
component of rural livelihoods in 
Botswana, it should be considered as part 
of a diverse livelihood portfolio. This 
diversity is traditional and essential to the 
design of climate-change-resilient 
livelihoods in Botswana and indeed 
elsewhere in rural Southern Africa. 
 

Key words: Agri-centric livelihoods; 
vulnerability context; resilience; adaptive 
capacity; climate-proofing.  
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ABSTRACT 
Climate change and variability remains a 
major challenge to rural livelihoods 
globally. In developing countries like 
Malawi, societal vulnerability to the risks 
associated with climate change and 
variability may exacerbate ongoing social 
and economic challenges because people’s 
livelihoods are largely dependent on 
resources that are sensitive to changes in 
climate such as agriculture. Although 
studies show that most communities in 
Africa have low adaptive capacity, for 
centuries, people have developed 
traditional adaptation strategies to face 
the great climate inter-annual variability 
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and extreme events based on their long 
term experiences. However, the capacity 
to adapt varies considerably both 
temporally, spatially (even within a 
country or areas experiencing similar 
climatic conditions), as well as among 
socioeconomic groups. This paper 
presents findings of ongoing action 
research in semi-arid districts of Karonga 
in Northern Malawi and Chikwawa in 
Southern Malawi funded by the 
International Development Research 
Centre (IDRC) under the Climate Change 
Adaptation in Africa programme (CCAA). 
The study used participatory approaches 
to assess local farmers’ adaptation 
strategies and capacity. Synergies in the 
adaptation strategies being employed are 
apparent in both districts. These include 
crop management practices including the 
use of irrigation (e.g. traditional irrigation 
of crops in dimbas), water and soil 
conservation techniques, staggering 
planting and harvesting dates to ensure 
that critical, sensitive growth stages do not 
coincide with very harsh climatic 
conditions in the season, growing drought 
tolerant crops like   cassava, increased non 
farm income generating activities like 
migration. Development decisions, 
activities, and programs like infrastructure 
development and seed distribution for 
farmers play important roles in modifying 
the adaptive capacity of communities and 
regions. However, the study established 
that these do not primarily take into 
account risks associated with climate 
variability and change. Furthermore, 
although the survey established these 
adaptation measures in response to 
changes in climate, it is noted that these 
actions might be primarily profit-driven 
rather than responses to changes in 
climate. The study therefore suggests the 
inclusion of climatic risks in the design 
and implementation of development 
initiatives to reduce vulnerability and 
enhance sustainability 
 

Key words: Climate change and variability, 
Adaptation, Adaptive capacity, Rural 
Livelihoods, Vulnerability. 
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ABSTRACT 
Recent studies indicate a relationship 
between climate change variability, 
livelihood vulnerability and health. This 
study investigates the potential for climate 
change variability to contribute towards 
variations in childhood diarrhoea. The 
prevalence and transmission of diarrhoea 
causative agents are influenced by 
multiple stressors including the adaptive 
capability, sensitivity and exposure to 
climate change, which collectively can be 
measure as the livelihood vulnerability 
(LV) of the community. Empirical studies 
indicate community livelihood 
vulnerability shows spatial correlation 
and heterogeneity. Our method derives 
livelihood vulnerability indices and 
combines with individual covariates to 
relate to childhood diarrhoea status. Our 
study allows latent constructs using both 
health outcome (diarrhoea) and observed 
area LV indicators. The constructs are 
permitted to be spatially correlated 
between areas, as well as correlated with 
one another within areas. We then used 
the Bayesian approach for estimation. We 
apply the methods to analyse data from 
2006 Multiple Indicator Cluster Survey, a 
large nationally representative sample of 
31,000 households clustered in 1040 
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communities. To assess the importance of 
geographical variables three types of 
models are compared: a model with fixed 
individual covariates and LV indices, a 
model with geographic effects that do not 
interact (spatially unstructured effects), 
and a model with random effects that 
interact. The models are compared using 
the Deviance Information Criterion. There 
is evidence that fitting geographical effects 
produces a better statistical model. Issues 
related to the formation and usefulness of 
the indices, and issues related to the 
spatial model are discussed. Maps of the 
observed and expected odds ratios of 
diarrhoea morbidity are presented. 
 
Key words: climate change variability, 
livelihood vulnerability, childhood diarrhoea, 
Malawi, spatial modeling. 
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ABSTRACT 
Climate change is a global problem with 
local manifestation as such it is important 
to consider local experiences. The need for 
a better understanding of local adaptation 
strategies has become increasingly 
recognized over the past few years. The 
paper provides an assessment of impact of 
climate change and variability on the 
livelihood of local communities in the  
southern highlands of Tanzania. The 
study was conducted in three villages, 
namely: Idweli, Mibula and Busisya; 
representing three agro-ecosystems 
respectively in Rungwe District. Methods 

                                                 
 
 

for data collection used in the study 
included household surveys, participatory 
assessment methods, field observations 
and literature review.  The findings 
indicate that local people’s perceptions on 
climate change/variability are based on 
assessment of climate attributes such as 
rainfall, temperatures, including crop 
pests and diseases. The perceptions were 
climate was changing and becoming more 
uncertain with disappearance of short 
rains, delays on the on-set of long rains 
and increases in temperatures. Agriculture 
was the major livelihood activity that has 
been impacted by climate change; which 
also affected household food security. The 
negative impacts on agricultural 
production were associated with increases 
in pest and diseases incidences for the key 
crops grown in the respective agro-
ecological zones, which also implied an 
increase in cost of production. As a way of 
coping with the changes; there has been a 
shift in growing some crop varieties as 
well as livelihoods and associated land 
use changes. However, it was observed 
that livelihoods adjustments are also in 
the context of other factors operating in 
the area, which act as opportunities or 
constraints. Nevertheless, the study 
established that diversity in livelihood 
assets influence adaptive capacity of local 
communities. Livelihood groups that 
endowed with more livelihood assets 
pursue proactive adaptive strategies as 
compared to those with limited asset 
combination. 
 
Key words: Climate change; food security; 
livelihood strategies; local perceptions  
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ABSTRACT 
Climate change is a global challenge to 
both sustainable livelihood and economic 
development. This study assess the impact 
of climate change on rural livelihoods 
with particular focus on food security and 
existing adaptive capacities to climate 
change and variability in Shinyanga Rural 
Districts Focus group discussions, key 
informant and household interviews and 
field observation methods were used to 
complement each other. Findings from the 
study indicate that communities have a 
clear understanding of climate, change 
and the change has involved variability in 
rainfall patterns and amount, temperature 
patterns, wind, water availability, 
increased incidences of drought and 
decreased crop productivity. Generally it 
was acknowledged that while rainfall 
amounts have decreased considerably 
over the last 20-30 years, temperatures 
have increased and crop productivity has 
declined. This has mainly been attributed 
to natural factors such as drought, floods, 
strong winds and excessive rainfall. Other 
factors such as crop diseases and pests, 
low soil fertility, weeds also reported to 
contribute to the declining in crop 
productivity and food insecurity. 
Communities have developed multiple 
adaptation strategies including growing of 
drought tolerant and early maturing crop 
varieties, buying food, increasing 
wetlands cultivation and livestock 
keeping. However, households with 
limited livelihood assets were more 
vulnerable to impact of climate change 
and food insecure. The study argues that 
livelihood diversification strategies 
including integration of livestock, crop 
production and non farm activities are 
crucial to ensure sustainable livelihood in 
the study area. The adaptation strategies 
could lead to long-term sustainability if 
enhanced and promoted. 
   
Key words: Climate change, rural  
livelihoods, food insecurity, adaptive capacity, 
semiarid Tanzania. 
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ABSTRACT 
Smallholder agriculture underpins most 
rural livelihoods and national economy in 
Tanzania. Agricultural production is 
frustrated by several factors including 
climate change and variability impacts 
(CC&VI) which also negatively affect 
community livelihoods and ecosystems. 
This paper discusses experience gained 
from different boundary partners 
participation in building their capacity to 
adapt to CC&VI) in semi arid areas of 
Tanzania. Different approaches including 
sustainable livelihoods, innovation 
system, learning alliance together with 
farmer learning plots designed to 
demonstrate different innovations at 
farmer group level are used. The study 
areas include 4 villages, 2 villages located 
each in regions, Dodoma and Singida. In 
general, CC&V has been reported to affect 
different boundary partners within an 
agricultural innovation system. Based on 
the current existing innovation systems, 
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the flow of information and products to 
the communities could be improved 
through the project and thus be used as a 
model. There is evidence that using the 
outcome mapping approach, the 
behaviour of different boundary partners 
in particularly farmers, extension workers 
and NGOs involved in agricultural 
production in study area could be 
positively changed in terms of their 
attitudes through actions. For example 
demand on appropriate soil and water 
management practices such as the use of 
deep tillage implements, proper fertilizer 
types and rates, crop processing 
techniques and other related practices. 
More achievement will be attained by 
strengthening local agricultural 
innovation systems and if it could work 
effectively and responsively towards 
climate change adaptation. This requires 
collective mobilisation of resources and 
total collaboration of different boundary 
partners in this context. 
 
Key words: Boundary partners, Dodoma, 
innovation system, Singida, stakeholders’ 
analysis, sustainable livelihood.      
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ABSTRACT 
Climate change has contributed to 
multiple problems such as drought and 
floods in the world and this has been 
more critical in developing world.  The 
impacts of climate change have increased 
the vulnerability of the rural communities 
who depend more on the natural 
resources and these impacts seem to affect 
women more than men due to the 
different roles women and men play in 

their everyday life.  This paper presents 
the gender dimension of the impact of 
climate change in Malawi with reference 
to perceptions and adoption of adaptive 
technologies to climate change by women 
and men. It examines the relationship 
between gender roles and the extent of 
adoption of adaptive technologies to deal 
with problems of climate change.   The 
study is mainly based on literature review 
and qualitative methods of collecting data.  
Harvard analytical framework has been 
used to develop the activity profile.  
Content analysis has also been used to 
analyze the data obtained from literature.  
The study found that the impacts and 
adaptive strategies of men and women 
vary depending on their different 
activities they are engaged in.  The study 
sees to reveal that climate change and 
variability has impacted women more 
than men due to their dual productive and 
reproductive roles. 
 
Keywords: Gender, Coping, adaptation, 
perceptions, adaptive technologies 
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ABSTRACT 

Dryland communities are most vulnerable 
to climate change due to high levels of 
poverty and potential increase in 
degradation and a reduction in 
agricultural productivity. Dryland 
communities have learnt to cope with 
scarcity over several decades due to 
climate variability, recurrent droughts and 
erratic rainfall. Is there something we can 
learn from their livelihood strategies in 
order to contribute to the current debates 
on local adaptation to climate change? 
Current climate predictions indicate that 
agricultural productivity will reduce; 
rainfall will decrease while arid lands will 
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increase.  More and more farming 
communities will face the challenges that 
dryland communities have lived with for 
decades. This paper seeks to provide 
examples of adaptive livelihood strategies 
of local communities based on the 
findings of research undertaken in the 
Okavango Delta in Botswana. It explores 
the relevance of traditional coping 
strategies to climate change in the context 
of new pressures, population growth, land 
degradation, food insecurity, energy crises 
and financial/economic crises. 
 
Key words:  Adaptation, scarcity, non 
farming communities, livelihood strategies. 
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ABSTRACT 
Subsistence rain fed agriculture, often on 
small plots of land, dominates livelihood 
activities in the Sub-Saharan Africa (SSA). 
This places many SSA countries including 
Malawi in a particularly vulnerable 
position in the event of climatic 
variability. In an effort to gain a better 
understanding of the effect of climate 
variability on agricultural production, a 
study was carried out to determine the 
impact of rainfall and temperature 
fluctuations on maize production in the 
Thondwe Extension Planning Area (EPA) 
in Zomba district, southern Malawi. 
Primary data for the study were obtained 
through questionnaires administered to 
local communities of Thondwe EPA to 
seek their views on trends of rainfall, 
temperature and maize crop production 
over a ten-year period (1996-2006). 
Secondary information, which included 
rainfall and temperature over the same 
period, was obtained from the Malawi 

Meteorological Department whilst Zomba 
RDP provided secondary information on 
maize production from 2003 to 2006 
growing seasons. 
 The study results suggest a steady 
increase of temperature in the area, just 
like most areas in Malawi while rainfall 
varied between wetter years and drier 
years inter annually with no straight 
trends. This pattern of rainfall variability 
had an obvious effect on maize 
production with higher production 
occurring in the wetter years. In the 10 
year period under consideration, the 
highest yielding season was in 2006 when 
the 44,715 families produced a total of 
24,525 tonnes of the grain. The study 
further  revealed that maize production in 
Thondwe is not only affected by climate 
variations but also by crosscutting issues 
such as HIV/AIDS, Malaria and 
Tuberculosis, poor farming practices and 
small landholding capacity per farming 
household. It is thus recommended that in 
view of the climatic variations in 
Thondwe EPA, there is need for crop and 
livelihood diversification in addition to 
the adoption of high yielding crop 
varieties and intensive agricultural 
production.  
 
Keywords: Climate variability, maize 
production, Thondwe EPA, Malawi. 
__________________________________ 

18. The Role of Local and National 
Institutions in Livelihoods Adaptation to 
Climate Change and Variability in 
Tanzania 

 

Madaka TUMBO1 and Anthony NYONG2 

1. Institute of Resource Assessment 
University of Dar es Salaam, Tanzania 
2. African Development Bank, Tunis, 
Tunisia 
 

ABSTRACT 
In Tanzania poverty and food insecurity 
are linked to low agricultural productivity 
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which accelerating climate change (CC) 
threatens to make even worse.   A key 
challenge for decision makers is to 
understand the context and strategies of 
farmers and other stakeholders in 
agriculture for adapting to CC, including 
increasingly variable climatic conditions. 
Diverse farming environments and 
complexities associated with the context of 
peoples’ livelihoods varying over time 
and space suggest a need for localised 
innovation to enhance and sustain 
productivity. Therefore there is  a need to 
foster processes for two-way 
communication and engagement amongst 
local and national level stakeholders and 
for supporting their information and other 
needs in order to strengthen farmers’ and 
other stakeholders’ capacities to adapt. It 
is in this line that this study was 
undertaken to understand the role of 
institutions enhancing adaptation to 
climate change and variability. Moreover 
adaptation to climate change is inevitably 
local and that institutions influence 
adaptation and climate vulnerability in 
various ways. Although local institutions 
play a critical role in supporting 
adaptation, the intensity of adverse future 
climate impacts is likely to increase – 
thereby also increasing vulnerability and 
reducing existing adaptive capacity. 
External interventions in the form of new 
information and technology aimed at 
improving coping capacities, institutional 
coordination for better articulation 
(connections among institutions) and 
improved access (connections of 
institutions with social groups), and 
inflows of finances support for local 
leadership will be critical to strengthen 
local institutional capacities.  
 
Key words: Institutions, Livelihoods, 
Adaptation, Variability 
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ABSTRACT 
This paper discusses some of the impacts 
of climate change on crop cultivation and 
livestock production; as well as the most 
relevant policies and initiatives that are 
related to climate change in Tanzania, 
starting with the National Adaptation 
Plan of Action (NAPA – URT 2007) 
process, which was one step in the long 
process of helping different national 
stakeholder groups understand the 
problem and the roles they can play in 
building resilience to potential impacts. 
As an adaptation strategy, it is noted that 
the Tanzanian government has put a 
special emphasis on the need to develop 
alternative fuels. Soon after his 
inauguration President Kikwete visited 
the Ministry of Energy and Minerals and 
directed it to develop a strategy to 
promote biofuels. Subsequently, a 
National Biofuels Task Force was 
established in March 2006, with a purpose 
to formulate and propose an enabling 
environment to facilitate the development 
(promotion and utilization) of biofuels in 
Tanzania. Based on an assessment of on-
going carbon sequestration and biofuel 
initiatives in Tanzania, it is noted that 
climate change has initiated new land uses 
which often lay claim to large tracts of 
land, hence land tenure is a key issue to 
consider when planning and 
implementing these projects. A 
problematic assumption behind many 
large-scale projects is that there is a lot of 
‘vacant’ land or ‘wasteland’ available. 
Converting large areas to monocultures of 
trees or crops for biofuel may lead to the 
further marginalisation of ‘invisible’ users 
such as pastoralists or women using 
NTFP. Approaches being based on 
community rights to forests or working 
with small-scale farmers who have 
individual rights to their land involve 
fewer risks of such negative consequences 
for poor people’s livelihoods.  The paper 
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notes that, while it is important to 
carefully and continuously monitor 
climate change and to try to understand 
its impacts, it is also necessary to be aware 
that a one-sided focus on climate change 
may lead to inappropriate conclusions 
and ineffective environmental policies. 
 
Keywords: Policies, Initiatives, Food 
Security 
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ABSTRACT 

REDD means Reducing Emissions from 
Deforestation and forest Degradation. 
REDD is based on the idea of reward 
individuals, communities, projects and 
countries that reduce green house gas 
GHG) emissions from forests. REDD is 
seen as a significant, cheap, quick and 
win-win way to reduce greenhouse gas 
(GHG) emissions. It is Significant because 
one fifth of global GHG comes from 
deforestation and forest degradation (DD). 
It is Cheap because much of the DD is only 
marginally profitable, so reducing GHG 
emissions from forest would be cheaper 
than most other mitigation measures. It is 
Quick because large reductions in GHG 
emissions can be achieved with measures 
not dependent on technological 
innovations. It is Win-win because the 
potentially large financial transfers and 
better governance can benefit the poor in 
developing countries, and provide other 
environmental gains on top of the climate 
related gains. Tanzania is embarking on 
National REDD initiative. However, there 
are a number of potential challenges 
behind REDD in Tanzania. This paper 
discusses opportunities and challenges 
related to REDD in developing countries 
like Tanzania. 

 
Key Words: Climate Change, CO2 emission, 
REDD  
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ABSTRACT 
In Tanzania, farmers have used traditional 
knowledge to understand weather and 
climate patterns in order to make 
decisions about crop production cycles. 
This knowledge has been gained through 
many years of experience, and has been 
passed on from previous generations. The 
knowledge is adapted to local conditions 
and needs. In the semi arid areas of 
Tanzania, soil degradation, decreasing 
water resources, and changes in the 
climate are some of the main obstacles in 
sustainable agricultural development. 
Climate including weather is an important 
variable that influences crop production, 
and one of the ways to deal with increased 
vulnerabilities due to climatic variability 
is by integrating climate concerns in the 
development process. This paper 
highlights the use of indigenous 
knowledge in weather forecasting to meet 
the challenges of climate change in some 
selected areas of Same District and the up-
scaling of such information to different 
stakeholders. Some of the indicators used 
by the farmers may grouped into i) plant 
phenology, ii) animals, birds and insects, 
iii) moon, stars and the sky, and iv) 
seismology and hydrology. 
 
Keywords: Indigenous, Weather, Climate, 
Prediction   
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ABSTRACT 
There is increasing interest in community-
based approaches to catalyse farmer 
participation in research, and to widen the 
impact of participatory Research in 
Tanzania. Notable examples of group-
based participatory research approaches 
that are spreading widely include the local 
agricultural research committees “CIALs” 
in Latin America, Farmers Field Schools 
“FFS”, and Farmer Research Groups 
“FRG” in eastern and southern Africa. 
However, the issue of assessing their 
performance and impacts is of central 
concern. This is critical to building more 
effective ways of organising and working 
with farmers, building farmers’ capacity 
to innovate and experiment, facilitates the 
sharing of experiences, knowledge and 
skills among farmers, and strengthening 
their human and social 
capital. This paper is mainly based on 
literature review and some data collected 
on the going action agriculture research 
project in 4 villages in Singida and 
Dodoma. The paper aimed at 
understanding Farmers Research Group 
dynamics and processes, and assessing the 
impacts of farmer participation in 
research. 
 
Keywords: Action Research, Group, 
Dynamics, Participatory  
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ABSTRACT 
Climate change and variability remains a 
major challenge to rural livehoods in 
Tanzania. Societal vulnerability to the 
risks associated with climate change may 
exacerbate ongoing social and economic 
challenges, particularly for those parts of 
societies dependent on resources that are 
sensitive to changes in climate. Risks are 
apparent in agriculture, fisheries and 
many other socio-economic components 
that constitute the livelihood of rural 
populations in developing countries. 
Hence, a serious effort on identifying, 
understanding and enhancing sustainable 
adaptation is necessary for coping with 
climate change and variability or reducing 
their negative impacts. All societies are 
fundamentally adaptive and there are 
many situations in the past where 
societies have adapted to changes in 
climate and to similar risks. As mentioned 
above some sectors are more sensitive 
than others and some groups in society 
are more vulnerable to the risks posed by 
climate change than others. This chapter 
presents findings on climate change 
perceptions, impacts, vulnerability and 
adaptations on agricultural and livestock 
production in Nzega District, Tabora 
Region which represents a typical semi-
arid condition in Tanzania. 
 
Keywords: Agriculture production, 
Climate change, local perceptions, water 
resources, wealth groups,   
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ABSTRACT 

This paper presents findings from a study 
to assess the impacts, vulnerability and 
adaptive capacity of natural and social 
systems to climate change and variability 
in various agro-ecological zones of 
Tanzania. The Kasulu District represents 
the western plateau agro-ecological zone. 
The study was undertaken in two villages 
namely Nyakimue and Shunga, 
representing experiences with food 
security and insecurity respectively. 
Various methodological approaches were 
used in this study, including focus group 
discussion, structured and semi-
structured interviews with households 
and key informants. Physical observations 
were also made to identify features 
reflecting the changing climate. Secondary 
data was obtained from reviews of 
literature. Findings from the study 
indicate that majority of the respondents 
(96.6%) depend on crop cultivation as 
their main occupation, followed by 
livestock keeping (54.6%). The high 
dependence on agricultural production 
makes the livelihoods of these 
communities potentially vulnerable to 
negative impacts of climate change. 
Experiences from interviews indicate a 
generally awareness among villagers in 
the study villages that climate change and 
variability have been a reality in the area 
as supported by majority of respondents 
(96.7%) reporting this concern. Household 
interviews revealed further that in the 
study area rainfall has been fluctuating 
considerably during the last 20 years in 
terms of amounts, spatial and temporal 
distribution. Temperatures are also 
reported to have been much warmer now 
than it was in the 1950’s and 1960’s. 
Consequently the changing climate has 
resulted in a general decline in 
agricultural productivity, including 

changes in agro-diversity. The prevalence 
of crop pest and diseases is also reported 
to have increased, posing more challenge 
to agriculture. Most societies are 
fundamentally adaptive and there have 
been many situations where societies have 
adapted to changes in climate and to 
similar risks, for example, events such as 
disease and pest outbreaks, famines 
associated with droughts or floods, and 
other non-climatic stress factors 
experienced in the areas. However, 
climatic change-related information 
would be necessary to help farmers make 
more informed decisions on their different 
agricultural and other livelihood activities, 
as well as enhancing local adaptations to 
climate change. 
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