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GLOBAL VOICES 
 
Global Voices was established in February 2011 as a non-profit private company limited by 
guarantee through a grant from the British Council. We are now funded through 
partnerships with Australia’s leading universities, the corporate & philanthropic 
communities and Government. 

We are based in Melbourne, with seven part-time team members all aged under-25. Our 
board of directors is chaired by The Honourable Peter Lindsay, a former Parliamentary 
Secretary for Defence. 

Global Voices selects, funds, prepares and then coordinates delegations of Australia’s future 
leaders to a variety of major international events. We also run a domestic events program 
designed to bring Australia’s future leaders face-to-face with key international decision 
makers over a small, intimate working meal. 

Our vision is where young Australians have an influence on the world stage. 

Our mission is to create opportunities for young Australians to engage with international 
policy both at home and abroad. 

 

NAIROBI STUDY TOUR ON SUSTAINABLE DEVELOPMENT 

 
Nairobi is home to several United Nations institutions and this delegation will involve visiting 
these institutions for briefings before visiting field projects they are supporting on the 
ground. This will give delegates the unique opportunity to engage with policy formation and 
prominent policy-makers as well as forming an understanding of the importance of these 
policies for local populations. 
 
Specifically this delegation will meet with representatives from the Australian High 
Commission to Kenya, the United Nations Environment Programme (UNEP), the United 
Nations Development Programme (UNDP), and the United Nations Human Settlements 
Programme (UN-Habitat). 
 

MEGAN STAR 

Megan Star, 27, is a PhD candidate at CQUniversity. She has previously worked at the 
Department of Agriculture, Forestry and Fisheries in Queensland. 

 

 

http://www.kenya.embassy.gov.au/nair/home.html
http://www.kenya.embassy.gov.au/nair/home.html
http://www.unep.org/
http://www.undp.org/content/undp/en/home.html
http://www.undp.org/content/undp/en/home.html
http://www.unhabitat.org/categories.asp?catid=9
http://www.unhabitat.org/categories.asp?catid=9
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Abstract 
 

The increasing pressure on food security is placing pressure on improved agricultural production. 

Kenya presents an opportunity for improved food security and reduced production risk through 

water storage and irrigation. A review of previous research and literature highlights that although 

improved water efficiency, conservation agriculture or sustainable agricultural practices has the 

potential to increase food security. There is a complex range of governance, production systems, 

social, and environmental factors that must be considered. 

Recommendations 

 
The key recommendations from this review are aimed at informing future project officers and 

development agencies considering irrigation development and conservation agriculture techniques:  

1. Initially more cost effective soil water retention methods such as improved tillage, compost 

pits and methods for reducing soil erosion may provide good first initial steps to improved 

food security through conservation agriculture. 

2. A system approach must be considered when dealing with improvements in conservation 

agriculture and improved food security. Consideration of the whole production system will 

allow for sustainable options and therefore one aspect  focused on in isolation is not 

effective. Both biophysical and social heterogeneity must also be considered in the 

development of irrigation infrastructure. Although this may result in increased transaction 

costs (such as trials, work with researchers and extension officers) the likelihood of 

successes of the project increases. The scientific underpinnings of the soil and geographical 

formations will also provide insights into the current fertility of the soil and the impact that 

water alone can contribute.  

3. As water resources may span over numerous countries (e.g. the Blue Nile) the politics and 

diplomatic underpinnings are key to providing stability in implementing irrigation schemes. 

The development of water resources will face increasing pressure as more countries in the 

river basin wish to access the resource as a result of population growth and climate change 

highlighting the importance of diplomacy and political stability. 
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Introduction 
 

Conservation agriculture and improved water efficiency have been identified as an opportunity to 

limit land degradation, declining productivity, and enabling sustainable food production [1-4]. The 

millennium development goals of eradicating extreme poverty and hunger, and achieving 

environmental sustainability in conjunction with achieving food security by 2015 are key challenges 

for development in the sub-Sahara Africa, particularly Kenya [1].  

The options for irrigation to improve production and reduce risk exposure often presents challenges, 

however increasingly water harvesting is offering a solution for improved production. The 

implications socially, environmentally and economically implicate the success or failures of 

improving water resource availability to agriculture, and improved food security. 

The interconnections between alleviating poverty, agricultural production and water use are key to 

ensuring food security and sustainable development. Food security consists of three dimensions; 

firstly food availability, secondly access by people, and thirdly food is utilised effectively to achieve a 

nutritionally adequate diet. Sustainable agricultural development is pivotal in achieving such targets 

although McCalla[5] suggests that the challenge can only be met if international and domestic 

policies, institutional frameworks, and public expenditure patterns are conducive to cost-effective 

and sustainable agricultural development.   

This review aims to integrate the facets of food security, improved water use efficiency, water 

harvest opportunities and implications in Kenya. The research has a particular focus on conservation 

agriculture to further understand the impediments and opportunities for improved water 

management plans and policy. Highlighting the complexity as progress is made towards achieving 

the millennium development goals, and food security is realised.  

 

 

  

__________________________________________________________________________________ 

1. McCalla, A., Prospects for food security in the 21st century: with special emphasis on Africa. 
Agricultural Econonomics 1999. 20: p. 95-103. 

2. Swatuk, L. and D. Rahm, Integrating polciy, disintegrating practice:water resource management 
Botswana. Physics and Chemistry of the Earth, 2004. 29: p. 1357-1364. 

3. Hanjra, M., T. Ferede, and D. Gemechu Gutta, Reducing poverty in sub-Saharan Africa through 
investments in water and other priorities. Agricultural water management, 2009. 96: p. 1062-1070. 

4. Stringer, L. and A. Dougill, Channelling science into policy: Enabling best practcies from research on 
land degradation and sustainable land management in dryand Africa. Journal of Environmental  
Management, 2013. 114: p. 328-335. 

5. MCalla, A., Prospects for food security in the 21st century: with special emphasis on Africa. Agricultural 
Econonomics 1999. 20: p. 95-103. 
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Conservation Agriculture 

 

Many sub-Saharan countries are amongst the world’s poorest nations and the poorest segments of 

national populations depend on agriculture for their livelihood. There is a close correlation between 

poverty and environmental degradation, with degradation being driven by poverty, loss of 

entitlement, and loss of the poor’s capacity to support themselves.  An estimated 217 million or 35 

per cent of the African population are chronically hungry and malnourished[6].  

Food production must be enhanced in the sub-Saharan region where the population is expected to 

reach one billion by 2025. Sub-Saharan countries including Kenya generally have soils that have poor 

fertility, and in many areas are degraded. Rainfall is sparse and erratic, and irrigation is not widely 

developed [7] Enhancing farm capital by investment in water-retention structures, rebuilding soil 

nutrient with organic and in-organic fertilizers, and promoting conservation agriculture, present a 

path for achieving productivity and sustainability in Kenya and much of Africa [8].      

 The variation in time and quantity of rainfall has led to the development of irrigation and rainwater 

storage in Kenya. To improve yields in both cereals and livestock improved use and timing of water 

has been critical. Kenya demonstrates high variation in rainfall and low soil fertility, and improved 

water resource has previously provided an opportunity to improve yields and relieve the pressure on 

food security [9-11]. 

 

 

 

 

 

___________________________________________________________________________ 

6. Petty, J., Can sustainble Agriculture feed Africa? New Evidence on progress, processes and impacts. 
Enviroment, Development and Sustainability, 1999. 1: p. 253-274. 

7. Hanjra, M., T. Ferede, and D. Gemechu Gutta, Reducing poverty in sub-Saharan Africa through 
investments in water and other priorities. Agricultural water management, 2009. 96: p. 1062-1070. 

8. Wichelns, D., Polciy Recommendations to Enhance farm-Level Use of Fertilizer and Irrigation Water in 
Sub-Sahran Africa Journal of Sustainable Agriculture, 2003. 23(2): p. 53-77. 

9. Ngigi, S., et al., Agro-hydological evaluation of on-farm rainwater storgae systems for supplement 
irrigation in Laikipia district, Kenya. Agricultural Water Management, 2005. 73: p. 21-41. 

10. Fox, P., J. Rockstrom, and J. Barron, Risk Analysis and economic viability of water harvesting for 
supplement irrigation in semi-arid Burkin and Faso and Kenya. Agricultural Systems, 2005. 83: p. 231-
250. 

11. Barron, J. and G. Okwach, Run-off water harvesting fro dry spell mitigation in maize (Zea mays L.): 
results from on-farm research in semi aris Kenya. Agricultural water management, 2005. 74: p. 1-21. 

 



 

Water policy in Kenyan Conservation Agriculture for Improved Food Security 

Global Voices Nairobi Study Tour on Sustainable Development Australian Youth Delegation 

Megan Star (CQ University) 

 
Page 5 

 

  

The interaction between precipitation and evaporation and subsequent water management is a 

critical factor affecting productivity and management of crops, land and terrain in the agricultural 

environments of arid regions [12]. Improved and increased water retention structures and irrigation 

can contribute to development sited by Hanjra et al. [13] as contributing to poverty reduction 

through; (1) boosting production output, (2) generating more stable and higher labour demand 

through maintenance of irrigation infrastructure and greater activity during the growing season, (3) 

higher incomes from increased production making food more available for the poor, (4) allowing 

farmers to switch from subsistence farming to market orientated production therefore diversifying 

crop production, (5) increased agricultural productivity and income generated demand for non-

agricultural expenditure create growth multipliers, (6) irrigation reduces inter-temporal and seasonal 

variance in output employment and prices stabilising income and allowing diversified risk, (7) 

increases stable food supplies, results in cleaner water, and adequate nutrient intake, (8) irrigation 

infrastructure and water serve multiple uses and needs, including drinking, washing and hygiene, 

ground water recharge, rural industries and artisanal mining which are important to the rural poor. 

However informed decision making and meticulous planning of irrigation infrastructure is critical due 

to the adverse environmental, health and distributional impacts on the poor, highlighting the 

importance of water policy or water management plans [14] 

There are numerous methods of irrigation and water harvesting such as, furrow irrigation where by 

the water is stored in an open reservoir and then shifted through a series of open channels. 

Landholders then access this water by using smaller flexible pipes to transfer the water into the 

furrows in their paddocks. Drip irrigation was also introduced into part of Kenya in the late 1990s for 

smallholder farmers. This method involves a bucket or a drum raised more than one metre to allow 

up to 15 square metres to be irrigated [15]. Rainwater harvesting implies the formation of a hand dug 

dam to store water for livestock, irrigation, and household use [16].  

 

 

 

 

___________________________________________________________________________ 

13. Hanjra, M., T. Ferede, and D. Gemechu Gutta, Reducing poverty in sub-Saharan Africa through 
investments in water and other priorities. Agricultural water management, 2009. 96: p. 1062-1070. 

14. Ethan, S. and A. Umar, Water Conservation and Management in Semi-Arid and Arid Lands for 
Sustainble Agriculture. Journal of Sustainable Agriculture, 2001. 18(1): p. 99-108. 

15. Ngigi, S., et al., Agro-hydological evaluation of on-farm rainwater storgae systems for supplement 
irrigation in Laikipia district, Kenya. Agricultural Water Management, 2005. 73: p. 21-41. 

16. Fox, P., J. Rockstrom, and J. Barron, Risk Analysis and economic viability of water harvesting for 
supplement irrigation in semi-arid Burkin and Faso and Kenya. Agricultural Systems, 2005. 83: p. 231-
250. 
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The reduced risk of crop failure, and economic benefits has resulted in improved rainfall harvesting 

methods however dependency on improved fertilisation techniques has been identified as a key 

component of risk reduction and improved adoption. [17] The ability to use rainfall harvesting 

techniques for kitchen gardens and livestock water supply has allowed the use of vegetables to be 

produced for sale in the open market. However natural resource management and other issues such 

as seepage and evaporation that can result in water losses of 30-50 per cent also presents issues of 

water use efficiency and achievable food security levels [18]. 

The development of irrigation and rainwater storage and how it is implemented and adopted is a key 

consideration in further development opportunities. Comparisons made between the different 

approaches were made with the Malka Daaka and Gafarsa schemes.  Both schemes are located in 

central Kenya however 60 kilometeres apart. They both were established in the late 1970s as apart 

of the Kenyan Government, Food and Agriculture Organisation (FAO) and the United Nations 

Development Programme (UNDP), to provide a more permanent food supply in the semi-arid zone 

of Kenya. The scheme covers 90 hectares of developed land, although not all of it is under cultivation 

at one time. There are 160 farmers, the majority of whom cultivate once-acre plots. Irrigation is by 

furrow method, in that water is pumped from the river into a main canal, and is then lifted from the 

canal by rubber syphons into the irrigation plough furrows, which slope away gently to allow the 

water to run with gravity[19].   

Individual farmers were responsible for weeding, planting irrigation, and harvesting however the 

plot remains the property of the scheme and ‘management’ was responsible for land preparation 

with a tractor, maintenance of machinery, timing of planting and crop rotation. In 1990 the FAO and 

UNDP withdrew their assistance, leaving the Kenyan Government to fund the project. Hogg[20] 

highlighted the difference between capital intensity, operating costs and organisation structure as 

three components that impacted on the success or failure of the schemes. The Malka Daaka was 

very capital intensive, expensive operating costs and a very hierarchical organisational structure. 

Unlike the Gafarsa which was low cost, labour intensive and egalitarian proving to be a very 

successful model [21].  

 

 

 

___________________________________________________________________________ 

17. Barron, J. and G. Okwach, Run-off water harvesting fro dry spell mitigation in maize (Zea mays L.): 
results from on-farm research in semi aris Kenya. Agricultural water management, 2005. 74: p. 1-21. 

18. Kulecho, I.K. and E.K. Weatherhead, Reasons for smallerholder farmers discontinuing with low-cost 
mirco-irrigation: A case study from Kenya. Irrigation and Drainage Systems, 2005. 19: p. 179-188. 

19-21. Hogg, R., Irrigation Agriculture and Pastoral Development: A lesson from Kenya. Development and 
Change, 1983. 14: p. 577-591. 
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A key limitation to irrigation is lack of nutrients available in the soil and the high cost of applying 

fertilisers in a marginal and at time uncertain market. The average fertiliser application is 

approximately 5.7 kilograms per hectare and at a price of approximately $282 in Kenya.  Although 

yields improved 55 per cent the cost involved and the risk of achieving any crop resulted in low 

fertilization rates [22]. 

 

Linkages between productions systems, social, and environmental outcomes 
 

When consideration of irrigation schemes occur a systems approach, which is one that considers the 

whole agricultural system of production not just one crop or variety, is required. Similarly, this has 

flow on affects to the social implications of smallholder families, communities and the environment.  

There are a number of case studies in Kenya alone where different outcomes have been achieved. 

The heterogeneity in biophysical aspects, combined with cultural and social aspects had resulted in 

case by case successes or failures.  In cases where adoption has failed, questions have been raised 

regarding the long-term sustainability of large irrigations schemes and the failure to consider 

adoption or adaptation strategies. There have been several adaptation strategies considered in the 

dryland soils areas to improve soils health and soil water retention some of these strategies include 

building stone wall to limit run off erosion and the creation of compost pits [23].   

Previous irrigation schemes in the Marakwet escarpment in Kenya that involves irrigation through 

gravity, with water diverted down steep slopes, has demonstrated the importance of governance 

issues, property rights and implementation. A scheme, which is believed to be developed in pre-

colonial times, highlights the importance of collective management and indigenous culture to be 

considered, for example a “furrow man” who performs the maintenance of the furrows is allowed 

two whole days of irrigation. Unlike other farmers in villages the furrow man can use the water at 

their discretion, however other farmers negotiate if watering will occur in the afternoon or the 

morning and for how long [24]. 

As it is considered taboo for women to maintain the furrows it then hinders their ability to buy 

water. With an increasing amount of households headed by women this has resulted in crop 

varieties that do not require water, side negotiations with neighbouring farmers and having to pay 

men to purchase water. Where women who do not have available cash for payment of male workers 

to negotiate water, the introduction of home brewed beer has resulted in payment instead. The rise 

in the head of the house being the women and the increase in home brewed alcohol has also raised 

social issues [25]. 

___________________________________________________________________________ 
 
22. Wichelns, D., Polciy Recommendations to Enhance farm-Level Use of Fertilizer and Irrigation Water in 

Sub-Sahran Africa Journal of Sustainable Agriculture, 2003. 23(2): p. 53-77. 
23. Batterbury, S. and T. Forsyth, Fighting back: Human adaptations in marginal environments. 

Environment: Science and Policy for Sustainable Development, 1999. 41(6): p. 6-11,25-30. 
24-25. Adams, W.M., E.E. Watson, and S. Mutiso, Water, Rules and Gender:Water rights in an indigeous 

Irrigation System, Maraket, Kenya. Development and Change, 1997. 28: p. 707-730. 
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Micro-irrigation drip kits were offered as a trial irrigation approach in six different parts of Kenya, 

essentially the aim was to reduce the finite use of the water resource and ensure it was efficiently 

used [26]. In feedback from participants in central Kajiado, which is traditionally a pastoral region 

reported extensive damage to their irrigation as a result of livestock entering into the area which 

they has modified to grow crops. Similarly, a farmer reported that where she intended to the use the 

drip system was in close proximity to an existing water course and therefore she had a large supply 

to draw from, therefore did not see the relevance of the drip irrigation system from a wider 

perspective [27]. These two examples highlight the importance of considering a whole of system 

approach to implementing new water management systems. 

There are some key deficiencies in knowledge regarding the most efficient use of water by watering 

particular plants at particular times of the growth cycle. Previous work completed by Lehmann et al 
[28] explored the biomass below and above ground for sorghum and maize to further understand the 

impacts of timing and water use efficiency for the plant. Highlighting the importance of 

understanding the water requirements of the plant will enable better use efficiency particularly in 

drought years when the competitive options for water use is high [29]. 

Irrigation projects essentially divert water from other natural resource uses, potentially resulting in 

ecosystem and environmental issues. The Seregeti ecosystem is rich in flora and fauna and is a 

UNESCO world heritage area, however there is increasing pressure for the development of the Mara 

river catchment for the purposes of irrigation, hydroelectricity and deforestation. The impact of 

irrigation results in less water available in tributaries, and rivers in the driest time of the year. During 

this time wildebeest and zebras consume 20 litres per day per animal. The modelled results indicate 

that wildlife would start dying at an estimated rate of 30 per cent per week. This case study 

highlights the importance of understanding the linkages across ecosystems that may decline if 

irrigation water development occurs [30].  

 

 

 

 

 

_______________________________________________________________________ 

26-27. Kulecho, I.K. and E.K. Weatherhead, Reasons for smallerholder farmers discontinuing with low-cost 
mirco-irrigation: A case study from Kenya. Irrigation and Drainage Systems, 2005. 19: p. 179-188. 

28-29. Lehmann, J., K. Droppelmann, and W. Zech, Runoff irrigation of crops with contrasting root and shoot 
development in northern Kenya: water depletion and above- and below-ground biomass production. 
Journal of Arid Economics, 1997. 38: p. 479-492. 

30. Wichelns, D., Polciy Recommendations to Enhance farm-Level Use of Fertilizer and Irrigation Water in 
Sub-Sahran Africa Journal of Sustainable Agriculture, 2003. 23(2): p. 53-77. 
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Institutional frameworks and governance 
 

Public polices and investments in infrastructure and institutions can have substantial impacts on 

farm level investments decisions. The appropriate mix of public polices and investments will 

enhance the incremental productivity of water use whilst doing so sustainably [31].  Whilst irrigation 

may not always be feasible such as in parts of Kenya, water conservation technologies have also 

improved production. However these too, are reliant on public policy to consider the institution 

frameworks required to be changed, improved polices of land tenure and policies for inputs and 

outputs [32].     

At the farm level management of irrigation systems require management initially of the 

construction, maintenance, water allocation and the way in which conflict resolution occurs. 

Indigenous schemes often have an existing approach to governance based on local kinship and 

territorial organisations, if new irrigation schemes were implemented a focal point of achieving the 

desired outcomes would be the engagement with local stakeholders from the start of the project.  

A critical underpinning to water policy reform and development of irrigation is the diplomacy 

between countries to manage a finite resource between them. The Nile basin has two main 

headwaters: the Ethiopian highlands, that  contribute 70 per cent of the overall Nile flow and Lake 

Victoria that contributes the remaining 30 per cent. Kenya shares it’s access to the Blue Nile, a 

component of the great Nile Basin, with eight other countries: Burundi, Congo, Egypt, Ethiopia 

Rwanda, Sudan, Tanzania and Uganda who must all agree on the sustainable development and co-

operative use of the basin. These countries do not historically or biophysically share the same 

association in many areas, there is no community or shared set of norms within the basin. Existing 

legal treaties and agreements reflect colonial, cold war and national regional interests, and many are 

unrecognised by other countries. Reviews of climate change and water resources have recognised 

the need for research on the implications for management of international rivers [33].  

 

 

 

___________________________________________________________________________ 

31. Mati, B.M., et al., Impacts of land-use/cover changes on the hydrology of the transboundary Mara 
River, Kenya/Tanzania. . Lakes & Reservoirs: Research & Management, 2008. 13(2): p. 169-177. 

32. Pandey, P.K. and J.W. Maranville, Agricultural Intensification and Ecologically Sustaiable Land Use 
Systems in Niger: Transition from Traditional to Technologically Sound Practices. Journal of 
Sustainable Agriculture, 2001. 19(2): p. 5-24. 

33. Conway, D., From headwater tributaries to international river: Observing and adapting to climate 
variability and change in the Nile basin. Global Environmental Change, 2005. 15: p. 99-114. 
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Increased pressure of climate change may result in environmental conflicts, along with actual or 

prospective action which provokes changes other that other stakeholder groups see as disturbing 

their functions, and disagreement of over water supply at one location affects its use elsewhere. 

Currently, Egypt has large political control over water resources and the wider Nile basin. Whilst 

there is no agreed regime governing the actions of each of the countries, there is also no intergraded 

plan for the optimum use and development of waters of the river, which could benefit all concerned 
[34] .  

Catchments within Kenya  have implemented water resource management plans, or defined water 

policy providing insights into managing a finite resource in an environment where water is an 

essential link to agricultural development [35, 36]. Key aspects of water policy such as institutional 

frameworks and overlap, power relations, cultural impediments, and change and pace of 

development are key characteristics to consider in developing a water resource policy[37, 38, 39]. 

Conclusions 
 

Water policy through irrigation and rainfall storage have the opportunity to decrease the risk of crop 

failure in a highly rainfall variable and arid agricultural environment. The opportunity to consider 

improved water resources is required on a case by case basis with the community consultation, 

scientific understanding of the soil and therefore the potential for seepage, water use of the plant 

and the most effective method. The implementation and long term vision of infrastructure are 

critical for improved food security. The adaptation of current resources may potentially provide the 

most cost effective method for soil water retention and achieve timely methods to improve food 

security. 

 

 

___________________________________________________________________________ 

34. Ethan, S. and A. Umar, Water Conservation and Management in Semi-Arid and Arid Lands for 
Sustainble Agriculture. Journal of Sustainable Agriculture, 2001. 18(1): p. 99-108. 

35. Kendie, D., Egypt and the hydo-politics of the Blue Nile River. Northeast African Studies, 1999. 6(1-2): 
p. 141-169. 

36. Koning, N. and E. Smaling, Environmental crisis or 'lie of the land'? The debate on soil degradation in 
Africa. Land Use Policy, 2005. 22: p. 3-11. 

37. Pretty, J., Can Sustainable Agriculture feed Africa? New Evidence on Progress, Processes and Impacts. 
Environment, Development and Sustainability, 1999. 1: p. 253-274. 

38. Mulder, J. and A. Brent, Selection of Sustainable Rural Agriculture Projects in South Africa: Case 
studies in LandCare Programme. Journal of Sustainable Agriculture, 2006. 28(2): p. 55-84. 

39. Maleksaeidi, H. and E. Karami, Social-Ecological Resilience and Sustainable Agriculture Under Water 
Scarcity. Agroecology and Sustainable food systems, 2013. 37(3): p. 262-290. 
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