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“Farmers must be trained on soil and water technologies 

to enhance crop production and food security” 

ASARECA. 2006 Maputo Workshop statement 

www.asareca.org/swmnet  

. 
 

 

 

 

 

How might we question this policy? 

http://www.asareca.org/swmnet


Topics – the ‘what’ 

1. Efficiency/productivity 

2. Water metrics   

3. Infrastructure 

4. Irrigation 

5. (Many others) 

 
 

                             

                           

Grand Challenges in Water Research in 

Africa 

Three interconnected types of challenges 

Env & pol econ – the ‘why’ 

1. Scale: transboundary rivers 

2. Size/hierarchy: density of skills 

3. Dynamic/unpredictable  
 

4. Land, water, food, energy 

5. Political & economic  

6. Poverty, access and equity 

7. Health & home – WASH 
 

 
 

                             

                           

Process – the ‘how’ 

1. Putting users into centre of water and irrigation policy 

2. Addressing policy trends/fashions 

3. Commissioning research & critical interdisciplinarity 



IWRM programmes – Tanzania alone $75 million is 

funding the next phase of the Water Resources Sector 

Strategy.   

7.2 million ha of irrig / supplement irrig (5% agric land) 

NEPAD, CfA, Sleeping Giant : to double irrigated area 

Considerations and constraints  

Produce rice also cash crops/veg (s/cane, tomatoes) 

Doubts over groundwater availability for agriculture 

Depletes 70 – 90% freshwater – surface waters/rivers 

Wet & dry seasons / floods & droughts (climate change) 
 

Expensive & mixed results from irrigation investment; on 

average donor costs >> US $10,000/ha 

How does irrigation contribute to economic growth? 

 

Plans for food security and irrigation 

policy in SSA 



Multiple objectives:  How to plan investments for boosting 

food production/security in SSA while managing water 

equitably and efficiently? 

 

Practical and theoretical constraints 

Remote/size/complexity of SSA river basins → 

subsidiarity 

Non-equilibrium basins – formal regulatory IWRM fails 

Irrigation desiccation of basins: Connection between 

irrigation, IWRM & water allocation   

High costs of irrigation programmes to be reduced 

Scepticism for technologies fashioned elsewhere 

 

Complexity of water/irrigation in Sub-

Saharan Africa 



Implementing irrigation reform and expansion;     

recognising conditions in Sub-Saharan Africa.  

Large distances and distant communities/sectors 

High levels of water unpredictability and variability  

Data scarcity 

Lack of administrative reach 

Fiscal constraints  

Irrigation systems (with many thousands of farmers) 

account for 60-80% depletion of freshwater?  (1-2% UK) 
 

 

Horizontal (geographic) scale 

‘Remote 

complexity’ 
 



Vertical reach of scale (As ecologists say 

“there’s plenty of room at the bottom”)  

Smallholder irrigation – in 

southern Tanzania    

System are fractal – replicating 

bifurcations 

(Transboundary) rivers 

Catchments and sub-basins 

Main canal system 

Secondary 

Tertiary 

Farm 

Field 

Bund/row 

Crop plant 

Crop branch 

Leaf 

Stomata 

Density of 

skills 
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Responding to complexity: putting 
users in the centre  

Should we place water users at the centre of water resources 
management (WRM) and allocation policy ? 

 

Addressing complexity, contrasting two structures 

1. Conventional ‘basin’ WRM – large scale, monitored, 
measured, packaging the resource into rights 

2. Polycentric WRM – internal regulation in sub-units or cells 
of the river basin  

 

Addressing complexity, contrasting two modes 

1. Principled WRM – formal water rights, regulatory 

2. Local reflexive WRM – citizen’s / service response 

= problem with last one is dealing with scale in RB’s 

 

 



Defining ‘localities’ –  sub-components or parts of 

river basins  (engaging users via structure) 

 

And by  

 

Assisting water users in defining customary 

arrangements,  new bye-laws, metrics, trajectories 

that hold validity in their locality (engaging users via 

mode) 

 

 

Engaging users in water allocation, 

infrastructure, irrigation management  
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Defining localities/ localisation: forms of 

polycentrism 

Breaking large 

basins down into 

smaller units of 

management 

(holons) 



Top-enders 
 
 
 
Tail-enders 

Engaging with irrigators 

Participatory mode 



Facilitating water management – role 

of experts mediating local policies 

Devolving responsibility 

Facilitating local ownership 

Local bye-laws  

Problem resolution 

Technological choice 

 
 

 

 

Top-enders Tail-enders 



Addressing fashionable policy trends: 
Commission for Africa experience 

In 2005, I advised CfA on a 

comprehensive approach to doubling 

irrigation area in SSA 

CfA ignored this advice and went with 

expansion based solely on treadle-

pumps. 

Feb 2006.  Dear BL.  The  CFA  focus is now 

crystalized around doubling the area under 

cultivation as opposed to doubling value or 

returns to farmers.  Doubling area is easier to 

'sell' to the public.  In confidence, I attach a 

submission from a practitioner in Africa whose 

figures seem to show that theoretically, 

doubling is possible if we use micro-irrigation. 

This scheme = 2000 peddlers at 2 million $ 



Micro-technologies inappropriate     
(ICRISAT “African Market Gardens”) 

Treadle 

pumps  

Micro-

irrigation kits   

Row crops – perishable veg & fruit  

Near urban centres  

Lift of <0.5 metre ideally  

Treadle work-effort equiv 0.5 ha = 0.6 million Joules/day 

$20-$100 bucket kits = Cost US$5-10K/ha 

Governance of diffuse vs point demand 

Cumulative irrigated area can deplete small catchments 

 

 

 



Micro-technologies – policy as enabling 
or as supplying 

Leave to private sector to sell and farmers 

to buy 

Should strategic aid policy and investment 

be subsidising such equipment rather 

than creating enabling conditions?  

 

 

This demonstration plot    24 

kits ~ 1000 dollars 

Replaced every three years  

 

 

 



Others pick up what appear to be 
fashionable technologies  

“Hence, solving the water challenge of agriculture is not 
necessarily about providing more water, but rather providing 
it at the right time and in the right amounts. Employing 
simple-to-use, inexpensive technologies such as the “bucket 
and drip kit”, treadle pumps, collector well technology and 
sprinkler irrigation to supplement rain-fed farming might be 
just what is needed” (cf Lovell et al. 1996). 

 

Cited in 'A "Blue Revolution" for African Agriculture?'  
Synne Movik, Lyla Mehta, Sobona Mtisi and Alan Nicol, IDS 
Bulletin 36.2 2005 



Facing a relative 

lack of water 

control/security 

Attempting to 

enhance water 

control/security 

Aggrandisation (large storage 

and transfer projects) 

Traditionalisation/modernisation 

(materials and form) 

Simplification and removal 

(features and function)  

 Automation and 

computerisation 

Structuration (hierarchical, 

capacity, ratio and design fit) 

Environmentalisation (wetlands, 

floodplains, soil moisture) 

Miniaturisation (Micro-

storage/harvesting, distribution) 

 

And mixes and 

hybrids of two or 

more schools 
Quantification & measurement, 

(missing, auto, active, in-built) 

Poorly integrated, 
unstructured and 
somewhat fashion 
driven approaches to 
water infrastructure  

Competing rather 

than 

complimentary 

hydromentalities 



Current costs for irrigation new-

build & rehabilitation (FAO, WB, 

JICA, EU) approx $10,000/ha 

Local artisanal engineers to keep 

costs of irrigation investments 

below $5000/ha, while aiming for 

less than $2-3K/ha 

Normal policy for water engineering. 

Controlling costs: putting users into 

water infrastructure reform 

Formal designed 

irrigation headworks 

– too expensive?  



“In Nigeria, the country’s vast 

irrigation potential remains largely 

unexploited. Between 2 million and 

2.5 million hectares are considered 

potentially irrigable, but currently only 

about 290,000 hectares are under 

irrigation, representing less than 1 

percent of the cropped area”  

“In Zambia, estimates of the 

technically irrigable area range as 

high as 500,000 hectares. Thus far, 

only about 150,000 hectares have 

been developed for irrigation, 

predominantly on large commercial 

farms”.  [p119] 

 

 

World Bank’s Sleeping Giant report – 

irrigation:  Be critical of ‘Irrigation 

potential’ narratives 



Tanzania irrigation potential is 2.1 million ha. (2002 National 

Irrigation Master Plan). Criteria: are water resources potential, 

land resources potential and socio-economic potential.  

Yet 20,000 ha in Pangani and Ruaha basins → closed 

Neglects the dry season 

 ‘containing’ of irrigation 

Risks for downstream  

users in dry periods 

Starts from an external,  

expert point of view 

 

‘Irrigation potential’ narratives… 



Arriving at SD goals to target development aid 

What role for water:  ‘own’ water goal or into other goals? 

Water goal: championed by UN-Water; SIWI/SEI; Colombia 

Institute, others 

If separate goal: 2 or 3 parts WASH (MDG carry-on) and 

water resources (latter divided into growth and env). 

Challenge is to develop meaningful text, targets and 

indicators for the water resources goal 

Especially since considering efficiency and productivity 

targets: how to measure and progress efficiency? 
Lankford, 2013. Resource Efficiency Complexity and the Commons: The 

Paracommons and Paradoxes of Natural Resource Losses, Wastes and 

Wastages. Earthscan Publications  

Response:  local goals in local terms; research and back-

validated as internationally accepted measures 

Policy for post MDGs; the 2015 SDGs  
The role of water?  (Local users’ 
understandings) 
 



Irrigator Y [BC] Non-beneficial 

consumption [NBC] 

[NRF] [RF] 

[W] 

Beneficial 

consumption [BC] 

Withdrawn water [W] is now a leadstream (main d’eau) in a tertiary unit, 

allowing water to move from farmer to farmer. The more efficient X is, the 

more water is ‘driven’ to neighbour Y both in amount and faster timing.  

Target vs actual timing & 

duration for irrigators X, Y 

Switch point 

Nestedness = local irrigation losses flow to the wider basin via surface drainage and 

deeper seepage.  Some of this water is recoverable by other users in the basin. 
 

Neighbourliness = local irrigation losses are reduced and retained in the tertiary unit 

benefitting irrigation scheduling for connected neighbours sharing a leadstream. 

Irrigator X 

Scheduling the lead-

stream field to field  

Irrigator X’s recoverable and non-recoverable water 

(RF, NRF) flows to the wider (nested) catchment.  Yet 

in a closed tertiary irrigation unit sharing a leadstream 

these fractions can be reduced to ensure timely and 

adequate scheduling of irrigation for both X and Y. 

Neighbourliness  

Nestedness 



Research councils in UK (ESRC, BBSRC, EPSRC) 

ESRC/DFID Agricultural growth call 2013: Disciplinary 

rigour: “We encourage inter/multidisciplinary working both 

within and beyond the social sciences, as long as at least 

50 per cent of the proposed programme of research is 

within ESRC social science remit.” 

“We would be looking for research that combines sound 

theory and empirical work which helps to validate theory” 

“We are seeking proposals that employ robust 

methodologies” 
 

What if ‘water in society’ (in SSAfrica) was not the purview of 

any one discipline and that critical inter/transdisciplinary 

theory has yet to be developed?   

Commissioning research 
How to see water? 
 



Through education and employment, we fall into disciplinary 

and subject categories. Such specialists tend to see the world 

in particular way particularly in responding to problems.   

 

For example; “price water” says the economist; “breed higher 

yielding crops” goes the biologist; “line irrigation canals” 

intones the engineer; “introduce new water laws” proposes 

the lawyer; “form user groups” argues the social scientist; and 

“partner with drip irrigation companies” suggests the policy-

maker interested in public-private partnerships.   

 

What would you do as waterist?  How would this ‘discipline’ 

look? 

Commissioning research 
What would you do as a waterist? 



Embedding ownership, metrics, maintenance and 

infrastructure improvement with local communities 

Institutional framework: balance of local ownership, with 

consulting, design and operating engineers = support to 

small and major systems 

Programmes that start from local water competition (see 

waterwitness website) 

Governance architecture; polycentrism 

Dual understandings of complex issues (efficiency) 

Questioning fashions in policy (e.g. hydromentalities) 

Removal/reproduction of disciplinary  

boundaries in commissioning and  

execution of research 

Grand Challenges:  
Summary and conclusions 
 



Replacing this type of ‘supply-side’ thinking 

“Farmers must be trained on soil and water technologies 

to enhance crop production and food security” 

ASARECA. 2006 Maputo Workshop statement www.asareca.org/swmnet  
. 

With this kind of support thinking: 

What training needs arise when we bring farmers from 

top- and tail-end systems together while handing them 

responsibility to allocate water between systems and to 

downstream users?  
 

 

 

Engaging with irrigators 

http://www.asareca.org/swmnet


A phenomenological 
approach to the grand 
challenges:  Seeing through 
the eyes and experiences of 
local water users 


