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WORKSHOP BACKGROUND NOTE  	
Catalysing Low‐cost Green Technologies for Sustainable Water Service Delivery in Kenya 

 

Introduction  

Since	 1974,	 the	 government	 of	 Kenya	 has	 recognised	water	 supplies	 as	 critical	 for	 poverty	 reduction	 and	
development.	 Kenya’s	 economic	 and	 social	 developments	 Vision	 2030	 heavily	 emphasises	 the	 need	 for	
adequate	and	sustainable	provision	of	water	supply	and	sanitation	services,	with	a	target	to	achieve	universal	
access	by	2030.	However,	thus	far	most	water	development	targets	have	not	been	achieved.	Improvement	has	
been	 much	 slower	 in	 rural	 and	
low	 income	 urban	 areas,	 and	
generally	 the	 current	 funding	
level	 is	 inadequate	 if	 universal	
access	is	to	be	achieved	by	2030.	

Over	 the	 years,	 official	 efforts	
have	 been	 complemented	
through	 non‐programmatic	
community	and	self‐help	action,	
but	 many	 projects	 quickly	
deteriorate	 after	
implementation	 and	 are	 rarely	
functioning	 5	 years	 after	
implementation.	Consequently,	water	services	available	for	the	poor	in	Kenya	are	often	inadequate,	unsafe	and	
unsustainable.	Weak	attention	to	planning,	standards	and	operations	and	maintenance,	including	source	and	
cost	of	energy	of	rural	and	peri‐urban	water	supplies	is	a	key	challenge	to	functionality	and	sustainability.		

In	addition,	climate	change	and	variability	add	to	a	multitude	of	immediate	and	long‐term	impacts	on	water	
resources	and	on	sustainable	economic	growth.	Arid	and	Semi‐Arid	areas	in	the	Northern	part	of	Kenya	and	
poor	peri‐urban	areas	are	particularly	vulnerable,	characterized	by	low	level	of	water	service	provision	and	
acute	water	scarcity,	where	water	demand	considerably	surpasses	availability.	Coincidentally,	the	areas	that	
are	affected	by	poor	water	services	are	the	same	ones	that	suffer	high	rate	of	unemployment	and	poverty,	low	
economic	output	and	poor	provision	of	basic	services	such	as	sanitation,	education	and	health.	

All	 these	 issues	 together	 highlight	 the	 need	 for	 improved	water	 access	 in	 underserved	 areas	 and	 a	more	
sustainable	and	strategic	management	of	water	resources.		

Action  

The	Water	Sector	Trust	Fund	(WSTF)	through	Kenya	Industrial	Research	and	Development	Institute	(KIRDI),	
the	national	designated	entity	(NDE)	organised	support	from	Climate	Technology	Center	Network	(CTCN)	to	
“Catalyse	low	cost	technologies	for	sustainable	water	service	delivery	in	Northern	Kenya”.	The	objective	
of	 the	 technical	 assistance	 requested	was	 to	 analyse	 the	 technical,	 economic	 and	 social	 potential	 of	 three	
selected	green	technologies	and	the	potential	for	Public	Private	Partnerships	(PPPs).	The	technologies	selected	
are:	water	pans,	solar	and	wind	pumping	systems	for	supply	of	water	in	rural	and	peri‐urban	areas.	The	report	
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was	 prepared	 by	 the	 UN	 Environment‐Denmark	 Technical	
University	 Partnership	 (UDP),	 the	 Green	 Technology	 Centre	 in	
Korea	(GTC)	and	BeAssociates,	Kenya.		

The	 study	 examines	 in‐depth	 the	 performance	 and	 barriers	
associated	 with	 three	 the	 technologies	 and	 suggests	 necessary	
measures	to	enhance	their	performance	with	a	view	to	foster	a	PPP	
model	 complimentary	 to	 government	 efforts	 towards	 water	
supplies	in	underserved	areas.			

Study Areas	 

The	study	was	conducted	from	October	2016	to	May	2017,	where	
primary	 and	 secondary	 data	 was	 collected	 in	 four	 counties	
(Baringo,	 Embu,	 Isiolo	 and	 Homabay).	 These	 counties	 are	
representative	of	the	seven	agro‐climatic	zones	in	Kenya	ranging	
from	humid	to	very	arid.	

Highlights of Feasibility Study  

Kenya	 Plans	 to	 have	 17,860	 small	 dams	 and	water	 pans	 for	 an	
additional	 893	Mm3	water	 storage	by	2030	 (NWMP,	2030).	The	
rural	electrification	rate	is	at	about	7%	and	urban	access	in	50%,	
while	the	government	plan	to	increase	electrification	rates	targets	
to	achieve	an	ambitious	40%	rural	electricity	access	by	2024.	This	
leaves	large	areas	without	affordable	means	of	access	to	modern	
energy	for	water	supplies,	especially	rural	in	North	Eastern	Kenya.		
	
Water	 pans	 and	 solar	 technologies	 for	 water	 supplies	 are	
predominantly	in	semi‐arid	to	arid	areas	accounting	for	80%	for	
of	 the	 installations	 observed.	 	 Both	 technologies	 has	 increased	
convenience	 and	 reduced	 efforts	 required	 to	 collect	 water.	
However,	80%	of	the	installed	solar	PV	have	small	capacity	of	less	
than	1.5	kW	for	solar	PV	while	85%	of	the	water	pan	are	in	the	
range	of	10,000m3	and	30,000m3.		
	
The	 study	observed	 that	high	 levels	 of	 siltation,	 infiltration	 and	
evaporation	rates	are	among	 the	key	challenges	affecting	water	
pans.	The	high	non‐functionality	rate	of	water	pans	is	caused	by	
poor	 planning	 (sizing,	 siting	 and	 site	 investigation),	 inadequate	
construction	 quality	 control	 and	 poor	 post‐implementation	
maintenance.	Considering	these	factors	altogether,	it	means	that	
many	water	pans	do	not	store	water	for	more	than	2	months	after	
the	rains,	and	 therefore	 fail	 to	meet	water	demands	when	most	
needed:	during	the	dry	season	and	drought.	Almost	100%	of	solar	
pumping	 systems	were	 installed	 with	 boreholes.	 Low	 borehole	
yield,	in	average	4‐6m3/hrs	and	the	8‐hours	when	the	conditions	
are	right	for	solar	pumping	operation	tend	to	limit	application	of	boreholes	for	other	uses	such	as	irrigation.	

Mechanical wind pump in Homabay. Many of these 
systems have been abandoned or replaced with solar 
systems 

 17,860	 small	 dams	 and	 water	 pans	 by	
2030	 translate	 to	 Ksh	 17.8B	 annual	
investment.	 This	 big	 investment	 needs	
equal	professional	attention.			

 Often	 capital	 budget	 too	 small	 to	 build	
sustainable	projects.		

 85%	 water	 pans	 between	 10,000m3‐
30,000m3.	

 The	 majority	 of	 347	 mechanical	 wind	
pumping	 deployed	 in	 rural	 Kenya	
through	 1980’s	 to	 2000s	 are	 not	
functional.	 There	 is	 very	 limited	 use	 of	
wind	electrical	turbines.	

 81%	of	Solar	PV	installed	have	a	capacity	
of	 less	 than	 1.5kw	 installed	 to	 abstract	
from	 low	 yielding	 boreholes	 mostly	 in		
ASALs.		

 72.5%	 of	 the	 surveyed	 water	 supplies	
managed	 by	 unregulated	 communities	
with	 limited	 skills,	 management	 and	
financial	capabilities.	

 Design	and	planning	support	is	linked	to	
poor	construction	and	performance.		

 Dispersed	 water	 points,	 variety	 of	
substandard	technology	brands	and	low	
per	 capita	 water	 consumption	 do	 not	
offer	 attractive	 platform	 for	 private	
sector	roles	in	rural	supplies.	

 Cost	recovery	is	52%.	On	average	96.5%	
of	 revenue	 goes	 towards	 payment	 for	
pumping	energy.	
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The	key	challenges	of	water	 supply	projects	 in	 rural	and	peri‐
urban	areas	are	mainly	 related	 to	operation,	maintenance	and	
cost	 recovery	 aspects.	 Most	 of	 the	 technology	 intermediaries	
invest	 in	 water	 infrastructure	 development,	 but	 rarely	 in	 the	
post‐implementation	 support	 that	 is	 necessary	 for	 obtaining	
sustainability.	Rural	water	supplies	in	all	 four	counties	studied	
predominantly	 revolve	around	community	based	management	
(72.5%).	 Unfortunately,	 the	 level	 of	 responsibilities	 is	 not	
matched	with	the	requisite	capacity.	Moreover,	the	beneficiaries	
are	 expected	 to	 contribute	with	 capital	 cost,	manage,	 operate,	
maintain	and	pay	for	water	at	rates	that	are	often	much	higher	
(Ksh100‐250/m3)	than	the	ones	paid	by	urban	users.		
	
Finally,	 it	 was	 found	 that	 youths	 and	 their	 water	 needs	 are	
seldom	 included	 in	 the	 planning	 and	 management	 of	 water	
supplies.		
 

Highlight of PPP Study 

Water	 is	 both	 a	 social	 and	 an	 economic	 good,	 and	 the	
Government	 of	 Kenya	 (GoK)	 has	 ambition	 to	 make	 water	
available	to	all	at	market	price.	This	would	enable	user	 fees	to	
recover	 operation	 costs	 with	 some	 remaining	 revenue	 for	
repairs	and	facility	expansion.		

Public‐private	 Partnerships	 (PPPs)1	may	 assists	 in	 addressing	
the	problem	of	low	coverage,	low	quantity	and	low	reliability	in	
rural	and	peri‐urban	water	supplies.	PPPs	can	play	a	greater	role	
in	injecting	sufficient	fund	for	water	development	and	support	in	
maintenance,	 thus	 ensuring	 effective	 service	 delivery	 in	 these	
areas.	Innovative	mechanisms	such	as	clustering	of	projects	and	
services,	the	use	of	 IT	 for	billing	and	monitoring	of	technology	
functionality	 and	 use	 of	 results	 based	 aid	 for	 financing	 have	
indicated	 positive	 results	 to	 date.	 	 Boosting	 fee	 collection	
potential	 by	 extending	 user	 base,	 boosting	 water	 resource	
availability	 and	 quality	 as	 well	 as	 enabling	 additional	 income	
generating	 activities	 can	make	 water	 PPPs	more	 attractive	 to	
private	partners.	

                                                            
1 A	PPP	is	a	long‐term	contract	(usually	15	to	35	years)	between	a	Public	Sector	Client	and	a	Private	Entity	covering	the	design,	
construction,	maintenance,	and	financing	of	an	infrastructure	asset.	Key	distinction	of	PPPs	from	other	forms	of	procurement	
is	that	the	risks	associated	with	the	ownership	and	operation	of	an	asset	are	largely	borne	by	the	private	sector	rather	than	
public	sector. 

Key	PPP	Recommendations		

 Seeking	New	Finance	Partnerships	(e.g.	
Climate	 Funds,	 impact	 investors	 and	
commercial	banks).	

 Ensure	 consultation,	 coordination	 and	
cooperation	 at	 all	 levels	 (International,	
National,	 Regional,	 County,	 Local,	 and	
cross‐cutting	with	the	private	sector	and	
civil	society).	

 Capacity	 Building	 and	 technical	
assistance	 targeted	 to	 specific	 needs	 at	
all	levels.	

 County‐Company	 Joint	 Ventures	 to	
ensure	all	actors	keep	‘skin	in	the	game’	
as	 well	 as	 clear	 roles	 and	
responsibilities.		

 Move	to	Sustainable	Lifecycle	Financing	
that	 reflects	 and	 allocates	 total	 project	
costs,	and	earmark	grant	funds	for	water	
resource	management	for	each	cluster.	

 Separation	 of	 EPC	 and	 O&M	 Functions	
through	micro‐franchising.	

Siltation remains key challenge affecting the 
functionality and durability of water pans
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Alignment	 of	 water	 sector	 regulation	 with	 Kenya’s	 recent	 political	 devolution	 and	 PPP	 laws	 has	 opened	
opportunities	for	water	sector	PPPs	to	serve	water	scarce	communities	in	peri‐urban	areas	and	arid	and	semi‐
arid	lands	(ASALs)	at	county	and	catchment	levels.	This	provides	a	window	for	county	governments	to	form	
PPP	projects	for	water	services	under	certain	conditions.	Furthermore,	the	PPP	Project	Facilitation	Fund	PPPs.		

Besides	PPP	other	 forms	of	partnerships	with	the	private	sector	are	available.	These	may	be	preferable	 for	
commercially	challenging	rural	water	services	given	that	PPPs	in	their	pure	sense	are	complex	and	may	require	
a	reasonably	mature	and	competitive	market	and	are	often	best	suited	to	longer	contracts	of	20+	years.	

The	study	proposes	a	Private	Sector	Participation	(PSP)	Model	suitable	for	rural	water	supplies	in	Kenya.	This	
business	model	proposes	that	WSTF	repackaging	of	international	grants	and	concessional	loans	to	fund	county‐
company	Joint	Venture	Special	Purpose	Vehicles	(JV	SPCs)	to	install	clusters	of	green	technology	water	service	
points	featuring	water	pans,	solar	and	wind	pumps.	The	JV	SPC	should	then	train	and	contract	local‐level	water	
service	enterprises	to	run	micro‐franchises	in	remote	ASAL	and	peri‐urban	areas.	The	study	introduces	the	
option	 for	 community‐led	 extension	 of	 services	 where	 required	 through	 a	 community	 water	 services	
endowment	fund.	


