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Abstract  At current, the world is struggling to mitigate the impacts of Climate Change to the involved communities. Due 
to their climatic behaviours, Semi-Arids are among the most vulnerable areas to Climate Change. Adaption to Climate 
Change has been suggested to lessen the impacts in different areas. However, the adaption is relative to a specific area’s 
social-economic, physical as well as cultural set up. For this fact, it is a matter that in some areas, culture happens to side-line 
women in decision making and implementation while adapting for Climate Change. Therefore, the study was carried out at 
Chololo Eco - Village, in Dodoma Municipality. The aim of the study was to assess the existing climate change adaptation 
strategies or technologies and the involvement of Gender in Addressing Climate Change Adaptation Technologies. A total of 
110 respondents were interviewed. The research revealed that among the proportion 36%, 29%, 35%, 32%, and 59% of 
female respondents attended transfer of innovation sessions for Agriculture, Water Management and Conservation, 
Afforestation, Food Security and Economic Adaptation. More men attended sessions for transfer of innovations as compared 
to women. Tradition, culture and household chores impended women not to involve much in such sessions. Fortunately, 
women not attending in such session did not connote not adapting to Climate Change. Roles occupied in the community and 
household chores had been the factor for women to decide whether to participate or not participate in the training sessions. 
Women struggled to attend transfer sessions which seemed to be critical such as Economic Adaptation. Fruitfully women 
were found to be more involved in Income Generating Activities (IGAs) introduced by Chololo Eco – Village. Deliberate 
efforts should be carried to ensure that women attend technology transfer sessions to become the first beneficiaries of such 
innovations. 
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1. Introduction 
Climate change is now a global issue posing challenge to 

the survival of humankind and sustainable development. The 
adverse impacts of climate change are now evident almost 
everywhere. In Tanzania climate change is manifested in 
various ways, the extreme drop of water levels of Lake 
Victoria, Lake Tanganyika and Lake Jipe in recent years and 
the dramatic recession of 7km of Lake Rukwa in about 50 
years, are associated, at least in part, with climate change, 
and are threatening economic and social activities. Eighty 
per cent of the glacier on Mount Kilimanjaro has been lost 
since 1912 and it is projected that the entire glacier will be 
gone by 2025. According to the National Adaptation 
Programme of Action, semi-arid areas are the most 
vulnerable to climate change impacts. Predictions show that  
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the mean daily temperature will rise by 3 ℃  – 5 ℃ 
throughout the country and the mean annual temperature by 
2℃ – 4℃. There will also be an increase in rainfall in some 
parts while other parts will experience decreased rainfall. 
Predictions further show that areas with bimodal rainfall 
pattern will experience increased rainfall of 5% – 45% and 
those with uni-modal rainfall pattern will experience 
decreased rainfall of 5%– 15%. 

Gender refers to different social roles that women and men 
play, and the power relations between them [1]. These social 
roles also determine the magnitude of impact of Climate 
Change to a particular group. The changes of the climate and 
its impacts are already occurring and touching the lives of 
poor people all around the world, especially in developing 
countries [2].  

Climate change affects men and women differently 
because men and women play different roles and have 
different responsibilities in the societies. These differences 
define inequalities between men and women hence setting 
vulnerability magnitude to climate change [3].  

Limited access to resources and decision making, as well 
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as limitation to mobility places women in developing 
countries in a position to be mostly affected by Climate 
Changes. Rural women are engaged in most Climate 
Changes related activities than what is reported, documented 
or recognized by the public [13]. Concurrently, the effects of 
Climate Changes are significantly impacting on poor people, 
particularly women. Women have been carrying the major 
responsibility for household such as water supply, energy for 
cooking and heating and are responsible for household food 
security [4, 14]. While 80% of the household food is grown 
by female in sub-Saharan Africa [4], women and children 
comprise an estimated 70% of the world’s poor [22]. 
Experience in Thailand showed that women, who are the 
mostly affected to Climate Change, are also the one’s 
pronounced to heavy activities contributing to Climate 
Change occurrences [5]. In both Namibia and South Africa it 
is believed that men and women are faced with different 
vulnerabilities to climate change impacts due to the existing 
inequalities, such as their roles and positions in the society [6, 
31). Climate change is exacerbating the problems and 
inequities that women are already facing. Women’s 
livelihoods are highly dependent on natural resources which 
are heavily threatened by climate change. Widely, 
experience shows that women are the ones severely affected 
by climate change [7, 8]. 

Similarly, women in Tanzania are not only victims of 
climate change but are also effective agents of change in 
relation to adaptation, and disaster reduction strategies [15]. 
Their responsibilities in households and communities as 
guardians of natural resources have prepared them well for 
livelihood strategies adapted to changing environmental 
realities. Given their roles in society, (production and 
reproduction) women have important knowledge, skills and 
experiences for shaping the adaptation process and the 
search for better and safer communities [15]. 

Tanzania’s economy is prone to Climate Change as it is 
having its large proportion of Gross Domestic Product (GDP) 
associated with climate sensitive activities such as 
smallholder agriculture [16]. Rainfall seasons have become 
shorter and more irregular thus affecting the potential growth 
period for both food and cash crops grown in semi-arid areas 
[17]. Such climatic shifts also affect regeneration of 
rangelands leading to insufficient pastures in semi-arid areas 
[18]. Extreme events such as droughts and floods are 
reported to be blowing Tanzanian economy. Individual 
annual events have economic costs in excess of 1% of GDP, 
and occur regularly, reducing long-term economic growth, 
while affecting millions of people and livelihoods, women 
being most severe [19]. Future Climate Change could lead to 
large economic costs while uncertain, aggregate models 
indicate that net economic costs could be equivalent to a 
further 1 to 2% of the GDP year by 2030 [20]. Tanzania is 
not adequately adapting to the current climate change. The 
country therefore has a large existing adaptation deficit 
which requires urgent action, and to be specific in semi-arid 
areas [21].  

 

As mentioned earlier, women have vital role in agriculture 
production but the poorest.  Gender roles are surely affected 
by the Changing Climate and not in favour of women. 
Understanding gender differentiated impacts are important 
to formulate an effective and sustainable adaptive response 
to climate change. Adaptation to climate change is important 
to make human societies well suited to climates they live in 
[10]. Developing activities to adapt climate change must 
systematically and effectively address gender-specific 
impacts of climate change [10; 11; 12].  

Dodoma region is semi – arid, with erratic rainfalls 
averaging at 570 mm annually [23, 24]. Rainfall pattern is 
uni-modal where 85% of the rains do fall in the months 
between December and April [23]. Such rainfall pattern in 
Dodoma makes it impossible to maintain agricultural 
societies through unstable and capricious rainfall [23; 24]. 
Dodoma is pronounced to have frequent famines caused by 
semi-arid natural conditions[24]. Current research conducted 
in Makoja village shows about half of villagers are 
chronically food insecure [28].  

Chololo village is among of the poorest and food insecure 
semi-arid villages in Dodoma municipality. The situation 
prevailed at Chololo Village called six agencies from 
Dodoma Regional to work together to transform Chololo 
village into an Eco – Village. The consortium working under 
the leading of the Institute of Rural Development Planning is 
supporting and empowering the community to test, evaluate 
and take up new innovations in agriculture, livestock, water, 
energy, and forestry. The European Union have been 
providing 90% of funds to support the project  

However, while various agencies do address Climate 
Change adaptation in Tanzania, they have not been 
providing adequate attention to the role of women in 
adapting climate changes. Either, no enough information is 
yet provided to show the response of women towards such 
initiatives. As mentioned earlier, women occupy the 
significance importance in reaching success to adapt the 
impacts of Climate Change in the country [25]. Therefor this 
paper aims at,  

1.1. Briefly highlight climate change adaptation 
strategies in semi-arid Dodoma  

1.2. Examining the involvement of women in 
addressing climate change adaptation technologies in 
semi-arid area with particular focus on Chololo 
Eco-village.  

2. Material and Methods 
2.1. The Study Area  

The study was conducted at Chololo Village in Dodoma 
Municipality. The village is located about 46 km outside of 
Dodoma town 15 km from the Dar es Salaam road. It is 
found at latitudes -6.2428 and longitudes 36.0003.The 
village is have six hamlets namely: - Kawawa, Lusinde, 
Jamhuri, Muungano, Siasa, and Kizota. During 2012 census, 



 International Journal of Ecosystem 2014, 4(2): 53-59 55 
 

 

the total population and total number of the households at the 
village was 7,500 people and 1,111 respectively [32]. This 
village was selected for the study since there has been an 
on-going effort to transform Chololo village into an 
Eco-village.  

2.2. Data Collection Methods 

Both primary and a secondary data were collected and 
used to explain on the involvement of women in adapting to 
Climate Change. Primary data were collected by using direct 
observation method, face to face interview and telephone 
interviews.  

Direct observation method involved visiting the village 
and observed the natural settings of the village projects like, 
farms, water harvesting project, skin turning project, bee 
farm project, fish production project and other projects. Face 
to face interview involved structured questions which were 
related to the study. Both closed and open ended questions 
were administered to the head of the household both women 
and men. 

Secondary data were collected through the reviews of 
documentaries, relevant journals, text books, articles, 
published papers, and electronic libraries. Documentary 
review method involves deriving information by careful 
studying written documents [26). Documentary review was 
geared towards obtaining data related to statutory and policy 
issues like the consideration of women’s to the issues of 
addressing climate change adaptations [27]. Furthermore, 
content analysis was used to analyse data from focus Group 
Discussion while Special Package for Social Science was 
used to analyse all quantitative data. 

3. Results and Discussion 
Involvement of women in development projects has been 

a challenge in many parts of Africa and Tanzania in 
particular. While there is a wide range of issues where 
women are seriously supposed to be part of decision making 
as well as implementation, this paper only highlights on 
women involvement in climate change adaptation strategies. 
These strategies are termed as technologies and are as 
follows; - Agriculture adaptation technology, Water 
adaptation technology, Energy adaptation technology, Food 

security adaptation technology, and Economic adaptation 
technology. As all of the five innovations have been well 
addressed in Chololo Eco- village, the understanding the 
involvement of women will provide a benchmark of success 
for such initiatives.  

3.1. Gender Involvement on Agriculture Technology 
Innovation 

Women appeared to have relatively low participation in all 
innovations but not to groundnut planting (see Table 1). 
Traditionally, there has been low emphasis in growing 
groundnuts in Chololo village. Relatively higher proportion 
of women in growing groundnuts can explain that groundnut 
is a crop important to females. Although females were 
relatively low engaged in various other activities they turned 
up in production of seeds and planting cowpeas. The current 
findings relate various studies showing that although most 
crops are grown by both men and women, there are still 
patterns of cropping by gender [29, 30]. Some crops have a 
greater proportion of women growing them and some are 
more likely to be grown by women than by men. The 
majority of the respondents (55%) admitted that the task for 
fertilizers application was done by the women. The 
proportion 31% reported that men contributed in fertilizer 
application. Fewer respondents (14%) reported that both 
male and female participate in farm fertilizer applications. 

On average, while the participation of males in 
Agriculture Technology Transfer was 64%, the participation 
of women was relatively low (36%). More men were 
engaged in the implementation of the new technology 
transfers of agriculture. 

The above data also agreed from the most researchers who 
wrote some information on the participation of women and 
men on farm tasks. Lots of women can do and are already 
participating to adapt to climate change. The findings relate 
to the 1998-99 study in Malawi attempting to determine 
socioeconomic characteristics of the farmers collaborating 
with the extension service, and to assess farmer opinions 
regarding the cropping systems being promoted. The study 
revealed that male farmers had significantly greater 
experience as head of household, used more fertilizer, and 
devoted a greater area to cash crops [30]. 

Table 1.  Gender involvement in Agriculture Transferring Innovations, Chololo village 

Agriculture Technology and Trainings on Farmers 
Sex and Percentage Total 

Farmers Male (%) Female (%) 
Farmers Capacity Building 288 72.0 112 28.0 400 
Soil and water conservation 33 73.3 12 26.7 45 

Production of seeds 18 54.5 15 45.5 33 
Usage of ox-drawn magoye rippers 70 87.5 10 12.5 80 

Sorghum planting 68 68.0 32 32.0 100 
Millet planting 134 70.5 56 29.5 190 

Cowpeas planting 70 57.4 52 42.6 122 
Groundnuts planting 2 25.0 6 75.0 8 
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Compared to other studies, the current findings have 
revealed that women have been actively involved in the 
Agriculture Technology Innovations transfer. The Malawian 
experience showed that although women constituted 69 
percent of the full-time farmer population in Malawi, only 
19 % showed up for trials [30].   

3.2. Gender Involvement in Water Adaptation 
Technology 

The participation of the women and men in different 
seminars and workshop of addressing water was assessed. 
Water conservation, water harvesting and dam construction 
was introduced as the means to solve the problem of water in 
the village. Results showed that on average, the majority of 
the respondents (71%) who participated in both seminars 
were men and only 29% were women (Table 2). Men 
showed positive participations to all seminars compared to 
women. Relatively  

Table 2.  Gender involvement in different seminars and workshop on Water 
Management and Conservation at Chololo village 

Different 
seminar and 

workshop 

Sex and percentages 

Male (%) Female (%) Total 
respondents 

      
Seminar on 

water 
conservation 

78 70.9 32 29.1 110 

Seminar on 
water 

harvesting 
69 62.9 41 37.1 110 

Seminar on 
sand dam 

construction 
86 78.2 24 21.8 110 

More women (37.1%) managed to attend seminar on 
water harvesting. Water harvesting might be fast being well 
received by women as it is directly connected to procurement 
of water at households. Women declared that they have been 
carrying the burden of water shortages and would be happy 
to be able to participate. Women claimed that family chores 
were the reason behind their poor participation to the 
seminars. It is important to assure that such programs are 
tuned to enable more involvement of women regarding the 
roles they play in the community. 

3.3. Gender Involvement in Energy Adaptation 
Technology 

Household energy was earlier noted as the problem in 
Chololo village. The majority of surveyed households 
(92.7%) admitted that they were using firewood as the source 
of cooking energy in the year of 2010. However, the start of 
the Eco-village project reduced the proportion using 
firewood for cooking from 92.7% in 2010 to 71% in the year 
2012. Although the number of the people who still use 
firewood as the source of energy is large, planting of trees 
become important in stabilizing the environment. Data 

showed that the majority of participants in the afforestation 
training at Chololo village were male (65%). 

Although not many women did attend the afforestation 
training program, they have been in frontline in planting of 
trees in the community. Firewood collection has been the 
responsibility of women; women have been at the forefront 
of initiating tree nurseries and planting activities around their 
homes and in farms in order to restore the loss of trees being 
cut for firewood and charcoal. Culture and other household 
chores were reported to make their participation low. The 
current findings resemble the study in Malawi which 
revealed that although women did not show up in extension 
programs, the yields at their households portrayed that they 
equally used fertilisers [30]. The findings suggested that 
women who did not attend the trainings sought to know what 
was trained through the women who attended the sessions or 
their male counterparts. 

3.4. Gender Involvement in Food Security Adaptation 
Technology 

Data revealed that the majority 68% of the farmers who 
were involved in the food security adaptation technology 
were men and only 32% were female. The data was 
contradicting to the emphasis and arguments of many 
researches who argued on the involvement of female to be 
high percentage than male. It has been argued that women in 
most communities have the responsibility to care for the 
household food security including the production, collection 
and storage of food [28). Women know the food required for 
the family in a week, a month as well as a year. In Chololo 
village women use local knowledge to prepare, process and 
store vegetables and fruits during the growing season in 
order to use them in the dry season when vegetables and 
fruits are not available (see Plate 1). 

 

Plate 1.  Women in Chololo village preparing vegetable for future use 

The majority of respondent (66%) involved in the current 
study admitted that women are the ones involved in 
household food programming, while 34% mentioned the 
men as the household food programmers. The current 
finding revealed that although women were interested in 
engaging in such trainings, they are still bound by cultural 
and social economic factors not to attend training. Either the 
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relatively larger participation of males in the training 
programmes does not necessarily connote that they are the 
once who are directly attached to the innovation. 

3.5. Gender Involvement in Economic Adaptation 
Technology  

Women have been engaging more pro-actively in 
initiating and running small economic activities such as 
keeping and sale of small-stock poultry, piggery, goat, 
pigeon peas, dairy cows [33]. Growing and selling of surplus 
vegetables, particularly during the dry season, mushroom 
production and fishing.  

Traditions and culture have been impeding women from 
engaging in economic activities. After the start of the project 
women become active to participate in many of the 
economic activities so to raise their economic status. In 2012, 
the majority of participants (59%) who participated in 
economic activities implemented by the Cholol Eco-Village 
were females.  

Women at Chololo village have been in front line to 
support the economic projects which address the issues of 
climate change adaptation. Among of the economic projects 
introduced were chicken keeping, fish keeping, bee keeping, 
and milk cow keeping and tanning of cattle skin. Most of the 
women in Chololo village have been proud with the tanning 
of skin project as it is among of the brilliant and high paying 
project where women do generate enough money to curb 
their basic required needs (see Plate 2).  

 

Plate 2.  Goat skin processed into productive leather 

One of the respondents (36 years old) was eager to say 
something on how she had easily been tanning the normal 
cow sheet and goat leathers into more productive way, she 
said: 

“I normally appreciate the upcoming of the Chololo 
Eco-village project; because it has helped me earn a lot of 
money and be able to fulfil my family basic needs rather than 
depending on my husband. I always buy the normal cow skin 
by 3000-5000 TAS, but after tanning and processing it, I sell 
it to the Vocation Education Training Authority (VETA) as 
leather and I always sell them for 40,000Tzs up to 50,000 Tzs 
each.  Last year I earned 1,600,000 TAS, from this business 
which enabled me to build a house, and pay school fees for 
my children.  

Women were the most and key economic participants as 
compared to the men. Women were pronounced to be the 
breadwinner as they were more involved in Income 
Generating Activities as compared to men. In Chololo - Eco 
village, women were noted to be actively involved in 
multiple economic projects like fish keeping, bee keeping, 
leather processing project and chicken keeping project.  

4. Conclusions and Recommendations  
4.1. Conclusions 

As compared to females, males were found to be more 
participating in sessions for transferring technologies for 
Climate Change. Tradition, culture set ups and household 
chores have been the reasons for the poor involvement of the 
women in such sessions. Roles occupied in the community 
and household chores had been the factor for deciding to 
participate or not participate in the training sessions. Women 
had been the majority who attended training in processing 
skin. Women, were also been found actively involved in 
Income Generation Activities (IGA’s) introduced by the 
Chololo Eco Village project. Not largely attending the 
sessions did not connote that technology had not been 
transferred and utilised by women in Chololo Eco Village. 
Either it did not connote that males have been replaced 
women in their Climatic roles. Innovations introduced and 
facilitated by Chololo Eco-Village has been important to 
assist such poor and vulnerable communities adapt to climate 
change and improve their livelihoods.  

4.2. Recommendations 

Scaling up of initiatives such as the one carried at Chololo 
Eco-Village is commended to assist various communities to 
adapt to climate change and improve their livelihood. 
Although tradition, culture and household chores have 
impended women not to fully participate, there is a need to 
reorganise the programs to involve more women at first hand 
as they most impacted by climate change compared to men. 
Direct involvement of women in transfer of climate change 
adaptation activities or technologies is of paramount 
importance to realise fast progress. More studies aimed at 
promotion of women participation in such activities are 
suggested.  

ACKNOWLEDGEMENTS 
At first and foremost, the authors acknowledge the 

Chololo community to agree to participate in the study. The 
Authors are also grateful to the Research and Post - Graduate 
committee of the St John University of Tanzania (SJUT) to 
approve for the study to take place. The authors extend their 
sincere gratitude to the Chololo Eco-Village Project Team 
for according cooperation when required. As the outputs 
were based on data obtained from survey, the authors team 
declares that the findings obtained in this study not 



58 Venance Kalumanga et al.:  Climate Change Adaptation in Semi-Arid Areas: A Gender Perspective   
 

 

necessarily that of the Chololo Eco - Village Project. 

 

REFERENCES 
[1] Agrawala, M.M.Q. Mirza, C. Conde, K. O’Brien, J. Pulhin, R. 

Pulwarty, B. Smit and K. Takahashi, (2010) Assessment of 
adaptation practices, options, constraints and capacity. 
Climate Change 2010: Impacts, Adaptation and Vulnerability. 
Contribution of Working Group II to the Fourth Assessment 
Report of the Intergovernmental Panel on Climate Change, 
M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der Linden 
and C.E. Hanson, Eds., Cambridge University Press, 
Cambridge, UK. 

[2] United Republic of Tanzania – URT (2011). National 
Strategy for Reduced Emissions from Deforestation and 
Forest Degradation (REDD+). Draft. Vice President’s Office, 
Dar es Salaam. 

[3] Msaki, M.M., B.M.L. Namwata and T.D. Semuguruka, (2011) 
Shifting from pastoralism. How safe is the Livelihood of the 
Maasai? International Journal of Development and Social 
Research, 2(1). 

[4] FAO. (2007) People-centred approaches: A brief literature 
review and comparison of types.” LSP Working Paper 5 FAO 
(2007): People-cantered climate change adaptation: 
Integrating gender issues: FAO. (2002). The State of food 
insecurity in the world 2001. 

[5] Vick, E.M., & Williams, M. (2000). Gender and development. 
Windhoek: John Meinert Printing. 

[6] WEDO. (2007). ‘Changing the climate: Why women’s 
perspectives matter’. Whirled Bank Group 2008. Agriculture 
and the World Bank. 

[7] Carvajal .Y. Quintero. M., and Garcia, M. (2008). ‘Women’s 
role in adapting to climate change and variability’, Advances 
in Geosciences. 

[8] BRIDGE. (2008). Gender and Climate Change: Mapping the 
Linkages, BRIDGE Institute of Development Studies (IDS), 
UK.http://www.bridge.ids. ac.uk. 

[9] IPCC (2001). Summary for Policy Makers. In Climate 
Change 2001: Impacts, Adaptation and vulnerability. 
Intergovernmental Panel on Climate Change. Cambridge 
University Press, Cambridge, United Kingdom. 

[10] Djeynabana J. and Ramsey, W. (1983). Analysis of Energy 
Prospects and Problems of Developing Countries, Resources 
for the Future, Washington, DC. 

[11] WEDO (Women’s Environment and Development 
Organization) (2008) Gender, Climate Change and Human 
Security – Lessons from Bangladesh, Ghana and Senegal. 
WEDO, New York. 

[12] Shefer K., R. Leichenko, U. Kelkar, H. Venema, G. Aandahl 
and H. Tompkins et al. 2004) Mapping vulnerability to 
multiple stressors: climate change and globalization in India, 
Global Environmental Change 14(4): 303-13.  

[13] Burton David S. G. and Chasca Twyman. (2007) Adaptation 
and equity in resource dependent societies. In Fairness in 
Adaptation to Climate Change. W. Neil Adger, Jouni 

[14] Magadza, M. Schneider, S.H., S. Semenov, A. Patwardhan, I. 
Burton, C.H.D. Oppenheimer, A.B. Pittock, A. Rahman, J.B. 
Smith, A. Suarez and F. Yamin, (2007) Assessing key 
vulnerabilities and the risk from climate change. Climate 
Change 2007: Impacts, Adaptation and Vulnerability. 
Contribution of Working Group II to the Fourth Assessment 
Report of the Intergovernmental Panel on Climate Change. 

[15] Rund, J. (2009) The role of women in adapting to climate 
change. Klima Wandelin U.K. 

[16] The United Republic of Tanzania (URT) (2011), Tanzania 
Demographic and Health Survey (2010), National Bureau of 
Statistics, Dar Es Salaam. 

United Republic Of Tanzania - URT (2011a). The Economic 
Survey 2010. The Ministry of Finance and Economic Affairs, 
Dar es Salaam. 

[17] Mwanfupe, D., (2012) The role of Social capital in the 
establishment and growth of non-farm activities in Kongwa 
district, Tanzania. Rural development policy and 
agro-pastoralism in East Africa. In proceeding of 4th 
International Conference on Moral Economy of Africa. Fukui 
Prefectural University. 

[18] Kandjie K, Smithers, R. C. de Loe, and R. D. Kreutzwiser  
(2006) Community capacity for adaptation to 
climate-induced water shortages: Linking institutional 
complexity and local actors. Environmental Management 
33(1): 36-47.  

[19] Yanda, P.Z., Kangalawe, R.Y.M. and Sigalla, R.J. (2007). 
Climatic and socioeconomic influences on malaria and 
cholera risks in the Lake Victoria Region of Tanzania. ICIFAI 
Journal of Environmental Economics (IJEE) 4 (3): 44-70. 

[20] Boko, M., Niang, I., Nyong, A., Vogel, C., Githeko, A., 
Medany, M, Osman-Elasha, B., Tabo, R. and Yanda,P. (2007) 
Africa. Climate Change 2007: Impacts, Adaptation and 
Vulnerability. Contribution of Working Group II to the 
Fourth Assessment Report of the Intergovernmental Panel on 
Climate Change. 

[21] United Republic of Tanzania - URT (2010b). Energy 
consumption by sources in Tanzania. Ministry of Energy and 
Minerals – MEM, Dar es Salaam. 

[22] United Nations Development Programme (2009) Resource 
Guide on Gender and Climate Change. 

[23] Sakai, M. (2012). Famine and moral economy in pastoralist 
society; 60 years of rainfall data analysis. Rural development 
policy and agro-pastoralism in East Africa; In proceeding of 
4th International Conference on Moral Economy of Africa. 
Fukui Prefectural University. 

[24] Ndaga, J.P., (2012)Household economy of the wagogo; 
Contribution of income diversification in income poverty 
reduction to smaller holder farmers in Dodoma Tanzania. 
Rural development policy and agro-pastoralism in East Africa. 
In proceeding of 4th International Conference on Moral 
Economy of Africa. Fukui Prefectural University.   

[25] Biermann R. and S. L. Jorgensen. (2000) Social risk 
management: A new conceptual framework for social 
protection and beyond (Discussion Paper No. 0006). 
Washington, DC: Social Protection Unit, World Bank. 

[26] Enon., C., B. Smit, M. Brklacich, T. Johnston, J. Smithers, Q. 
Chiotti, B. Singh. 1998. Adaptation in Canadian agriculture to 



 International Journal of Ecosystem 2014, 4(2): 53-59 59 
 

 

climate variability and change. Climatic Change 45: 181–201.  

[27] Ishengoma A., Midgley, G. F., Price, J. T., Leemans, R., 
Gopal, B., Turley, C., Rounsevell, M. D. A., Dube, O. P., 
Tarazona, J., and Velichko, A. A. 1998 . Ecosystems, their 
properties, goods, and services. Pp. 211-272 in Climate 
Change (2007) Impacts, Adaptation and Vulnerability. 
Contribution of Working Group II to the Fourth Assessment 
Report of the Intergovernmental Panel on Climate Change, 
Parry, M. L., Canziani, O. F., Palutikof, J. P., van der,., 
Linden, P. J., and Hanson, C. E., eds., Cambridge University 
Press, Cambridge. 

[28] Msaki M.M., Mwenda M.I. and Regnard I (2013). Cereal 
Bank as a necessary Rural Livelihood Institute in Arid Land, 
Makoja Village, Dodoma – Tanzania. Asian Economic and 
Financial Review 2013, 3 (2):259 – 269. 

[29] Ross, C.D, (2001). Men’s Crops? Women’s Crops? The 
gender patterns of cropping in Ghana. Paper presented at the 

AAEA meetings. Yale Center for International and Area 
Studies  

[30] Gilbert, R.A., Sakala W.B.,and Benson, T.D. (2002). Gender 
Analysis of a Nationwide Cropping System Trial Survey in 
Malawi. African Studies Quarterly 6, no.1: African Studies 
Quarterly | Volume 6, Issues 1 & 2 | Spring 2002. [online] 
URL: http://web.africa.ufl.edu/asq/v6/v6i1a9.htm (sited on 
December, 2012). 

[31] Angular, M. (2006). ‘Gender and Climate Change: women as 
agents of change. Climate change briefing’. The World 
Conservation Union (IUCN). 

[32] URT (2006). Dodoma Regional and Districts Projections, 
National Bureau of Statistics Ministry of Planning, Economy 
and Empowerment. 

[33] FAO (2010), The state of food and Agriculture. Women and 
Agriculture, Closing the gender gap for development. ISSN 
0081-4539. 

 


