
2. RESEARCH QUESTIONS 
 How is productive use of groundwater for livestock watering or small-scale irrigation associated 

with welfare? 

 Is there any association between groundwater table depth and welfare?  

 Is improved access to affordable, reliable, safe groundwater sources associated with welfare? 

 Is groundwater dependency associated with welfare? 

 

 

Jacob Katuva1; Johanna Koehler1; Patrick Thomson1; Tim Foster2; Rob Hope1 

Email: jacob.katuva@ouce.ox.ac.uk 

Affiliations: 1 Smith School of Enterprise and the Environment, School of Geography and the Environment; 

University of Oxford; 2Institute for Sustainable Futures, University of Technology Sydney  

GROUNDWATER AND POVERTY: EVIDENCE FROM COASTAL KENYA 

1. RATIONALE 
Groundwater is an increasingly important resource for economic growth, food production, drinking 

water security, ecosystem services and poverty reduction in sub-Sahara Africa. Understanding the links 

between groundwater and poverty will therefore improve efforts geared towards unlocking the 

potential of groundwater for poverty reduction.  This work aims to provide evidence of the existing 

links between groundwater and poverty in sub-Sahara Africa using welfare metrics versus productive 

uses of water, groundwater table depth, drinking water services (i.e., affordability, reliability, safe) and 

groundwater dependency.  

3. STUDY AREA AND METHODOLOGY 

The study site is located in Kwale County, Kenya, south of Mombasa and adjacent to northern 

Tanzania. The County has a population of 730,000 people most of whom live in rural areas (82%) with 

over 70% living below the poverty line of less than USD $1.25 a day. Our study area covers 2,156 km2 

in Lunga Lunga, Msambweni and Matuga sub-Counties with around 300,000 residents. Scattered 

around the study area, handpumps (5-30m deep) providing drinking water to communities, schools 

and health centres. We draw from a longitudinal household socio-economic survey data of 3,500 

households and volumetric water usage data estimated from novel water data transmitters in 300 

‘smart’ handpumps. We construct a multidimensional welfare index using indicators drawn from 

household composition, dwelling characteristics, asset ownership, sanitation and health, and drinking 

water variables and further build a welfare map to understand spatial heterogeneity of welfare.  

Graphs of welfare quintiles versus the variables of interest (both binary and continuous) were 

thereafter generated to analyse for analysis.  

4. RESULTS   

4.1 Descriptive Statistics and Welfare Distribution 

 One third of the households are in the fourth and fifth welfare quintiles  

 Two in every five households are in the first and second welfare quintile.  

 The third welfare quintile has two to three times more people than the first and fifth welfare 

quintile.  

WEBSITE: http://www.upgro.org/consortium/gro-for-good/ 

PROJECT PARTNERS; 

4.2 Groundwater Productive Use and Welfare 

 The top two welfare quintiles had twice the proportion of people 

using groundwater for livestock watering compared to the bottom 

two quintiles (within quintile graph).  

 Households in the second welfare quintile twice as likely to water 

their livestock from groundwater sources compared to households in 

the first welfare quintile.  

 Those in the third and fourth welfare quintiles were three times 

more likely to water their livestock from groundwater sources 

compared to those in the first welfare quintile.  

 There was a slight but constant increase (of about 2%) in the fraction 

of households using groundwater for irrigation across the welfare 

quintile (Q1-Q5 within quintile graph).  

 The third and fourth welfare quintiles were two to three times more 

likely to use groundwater for irrigation compared to the first welfare 

quintile.  

4.3 Groundwater Depth and Welfare 

 Households in the fifth welfare quintile were dependent 

on boreholes with water table that was 1.5 times 

deeper than that in the boreholes used by those in the 

third welfare quintile, 3 times deeper than those in the 

second welfare quintile and 6 times deeper than those 

in the first welfare quintile.  

 This progression of dependence on deeper groundwater 

sources with increasing welfare suggests an association 

between depth of groundwater sources and welfare 

which may be directly or indirectly associated with the 

affordability, reliability and quality of the water services 

across the welfare spectrum.  

4.4 Drinking Water Services and Welfare 

Affordability 

 The fraction of households in the top welfare quintiles that 

found groundwater sources affordable was twice that in the  

first welfare quintile (within quintile graph).  

 Households in the first welfare quintiles were three times less 

likely to find groundwater affordable compared to those in the 

second and fourth welfare quintiles, four times less likely 

compared to those in the third welfare quintile and half as 

likely as those in the top welfare quintiles.  

4.5 Drinking Water Services and Welfare 

Reliability 

 The majority of the households that said they had access to reliable 

groundwater sources were in the top welfare quintile (within quintile 

graph).  

 Households in the second welfare quintile were twice as likely to 

have access to reliable groundwater sources compared to those in 

the first welfare quintile. 

 Households in the first welfare quintile were three times less likely 

to have access to reliable groundwater sources compared to those 

in the third welfare quintile. 

4.6 Drinking Water Services and Welfare 

 ‘safety’ of groundwater sources  

 More than half of the households in the fifth welfare quintile  

said that the groiundwater they use was safe. This was more 

than twice the proportion recorded in the first welfare 

quintile(within quintile graph).   

 Households in the first welfare quintiles were two to three 

times less likely to say that they had access to safe 

groundwater sources compared to those in the second, third 

and fourth welfare quintiles.  

Note: Hereafter, we present two variables to illustrate the 

distribution and intensity of welfare by ‘within variable’ and 

‘within quintile’ measures. For the ‘within variable’ measure of 

distribution, we selected all households in each quintile as the 

denominator with the enumerator as cases of interest (sums to 

100%). For the ‘within quintile’ measure of intensity, we plotted 

the sub-sample of households that scored on the variables of 

interest as the enumerator divided by the number of households 

in each welfare quintile (may sum more/less than 100%).  

4.7 Groundwater Dependency and Welfare 

 Monthly abstraction volumes varied widely at the monitored pumps in all welfare quintiles. No clear 

correlation  between volume abstracted and welfare was observed.   

 Notably, higher water usage was observed at monitored pumps used by households in the second and 

third welfare quintiles  

 From the Spatial Welfare Map, majority of the households in the high welfare regions had abstraction 

rates of between 101-200 liters per hour with a few pumps doing over 200 liters per hour.  

 The abstraction rates from the handpumps was confounded by a range of factors such household sizes, 

productive uses of the water, affordability, reliability and whether the resource was safe for drinking. This 

requires further examination. 

5 CONCLUSION 

 Productive use of groundwater for livestock is common in the middle welfare quintiles with the bottom 

and top quintiles by choice or exclusion having little engagement.  

 The proportion of households making  productive use of groundwater is modest for livestock (18%) and 

small-scale irrigation (6 %).  

 The bottom welfare groups are characterized by greater dependency on shallow groundwater sources 

and less acceptable drinking water services in terms of affordability, reliability but not quantity. 

 Governance arrangements around community waterpoints vary considerably and this requires further 

exploration to understand how this affects drinking water services. 

 The extent to which resource system (shallow vs deeper groundwater, here) and welfare interact 

requires further examination on a spatial scale.  
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 According to the Pearson product moment correlation 

run, there was a statistically significant positive 

correlation between groundwater depth and welfare 

(r=0.580, n=68, p=0.01). 

 Groundwater is the major source 

of water in the study area. 

 Approximately a fifth of the 

population keep livestock and use 

groundwater to water their 

animals. 

 Two thirds of the population have 

drinking water sources close to 

their homes while ~ a third have 

reliable and safe sources. 


