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Between	February	and	July	2018,	the	World	Bank	(WB)	commissioned	the	Food	and	Agriculture	Organization	
of	 the	United	Nations	 (FAO)1	 to	undertake	a	 ‘Rapid	Diagnostic	Assessment	of	 Land	and	Natural	Resources	
Degradation	in	Areas	Impacted	by	the	South	Sudan	Refugee	Influx	in	Uganda’.	This	work	was	undertaken	in	
close	collaboration	with	the	Ugandan	Ministry	of	Water	and	Environment	(MWE).	The	aim	of	the	assessment	
was	 to	 determine	 the	 environmental	 impacts	 of	 the	 refugee	 influx,	 with	 a	 focus	 on	 forest	 resources,	 and	
propose	appropriate	intervention	options	to	mitigate	pressure	on	the	environment	and	support	energy	access	
to	the	refugee	and	host	communities.	

A	 Technical	 Report	 summarizing	 the	 findings	 and	 recommendations	 of	 the	 assessment	 was	 published	 in	
October	2018.	This	updated	version	was	produced	in	June	2019	to	reflect	a	downwards	revision	in	the	refugee	
population	that	took	place	after	a	countrywide	validation	exercise.	It	supersedes	the	previous	report.	

The	original	report	and	2019	update	were	prepared	jointly	by	the	World	Bank	task	team	comprised	of	Ross	
Hughes	(Task	Team	Leader),	Matthew	Owen	(Senior	Consultant),	Lesya	Verheijen	(Senior	Operations	Officer),	
Christine	Kasedde	(Environmental	Specialist),	and	Herbert	Oule	(Senior	Environmental	Specialist)	and	following	
authors	at	FAO	(listed	alphabetically):	John	Begumana,	Laura	D’Aietti,	Arturo	Gianvenuti,	Inge	Jonckheere,	Eva	
Kintu,	Erik	Lindquist,	Rebecca	Tavani,	and	Zuzhang	Xia.		

The	 authors	would	 like	 to	 thank	 the	 staff	 of	 the	WB,	 FAO	 and	 the	United	Nations	High	 Commissioner	 for	
Refugees	(UNHCR)	in	Kampala,	the	FAO	Resilience	Team	for	East	Africa,	and	the	National	Forestry	Authority	of	
Uganda	for	their	support	and	inputs,	as	well	as	the	United	Nations	Institute	for	Training	and	Research	(UNITAR)	
headquarters	 in	 Geneva	 for	 providing	 very	 high-resolution	 satellite	 imagery.	 The	 authors	 also	 wish	 to	
acknowledge	and	thank	those	in	the	West	Nile	region	for	their	invaluable	assistance	with	the	field	work:	the	
FAO	Office	in	Yumbe,	the	UNHCR	Sub-Offices	in	Arua	and	Yumbe,	the	Office	of	the	Prime	Minister,	and	the	
District	Local	Governments	of	Adjumani,	Arua,	Moyo,	and	Yumbe.	

The	authors	would	also	like	to	extend	special	thanks	to	the	following	colleagues	who	contributed	to	this	report	
with	 comments,	 views,	 and	 information:	 Shukri	 Ahmed,	 Robert	 Basil,	 Nelly	 Bedijo,	 Cecilia	 Bonacchi,	 Alexa	
Caesar,	Benjamin	Caldwell,	Cyril	 Ferrand,	Priya	Gujadhur,	 Leonidas	Hitimana,	Orjan	 Jonsson,	Koen	 Joosten,	
Lauri	Vesa,	Jacqueline	Were,	and	Sheila	Wertz	(all	FAO),	Ranya	Sherif	 (UNHCR),	Charles	Ariani,	 Julius	Ariho,	
John	Diisi,	Levi	Etwodu,	Stephen	Galima,	Maxwell	Kabi,	Xavier	Mugumya,	Robert	Otuko,	and	Edward	Ssenyonjo	
(NFA).	

Preparation	of	the	original	report	was	financed	by	the	TerrAfrica	Leveraging	Fund.	The	update	was	financed	
by	the	The	State	and	Peacebuilding	Fund	(SPF).	SPF	is	a	global	fund	to	finance	critical	development	
operations	and	analysis	in	situations	of	fragility,	conflict,	and	violence.	The	SPF	is	kindly	supported	by:	
Australia,	Denmark,	Germany,	The	Netherlands,	Norway,	Sweden,	Switzerland,	The	United	Kingdom,	as	well	
as	International	Bank	for	Reconstruction	and	Development. 

	

	 	

																																																													
1	WB	Contractual	Agreement	no.	7185743;	FAO	Project	Symbol:	OSRO/GLO/801/WBK.	
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The	ongoing	refugee	crisis	in	South	Sudan	has	led	to	the	establishment	of	some	of	the	world’s	largest	refugee	
settlements	over	the	border	in	northern	Uganda.	By	April	2019,	over	815,000	South	Sudanese	refugees	and	
asylum	 seekers	 had	 migrated	 to	 Uganda.	 Uganda	 is	 also	 hosting	 refugees	 from	 Burundi,	 the	 Democratic	
Republic	of	the	Congo,	and	Somalia,	making	it	the	largest	refugee	host	country	in	Africa	(and	second	in	the	
world),	with	a	total	of	1.2	million	refugees	and	asylum-seekers.	

The	 influx	 of	 refugees	 was	 reported	 to	 have	 exacerbated	 a	 range	 of	 ongoing	 environmental	 impacts	 and	
associated	challenges,	including	land	degradation	and	woodland	loss,	resulting	in	inadequate	access	to	energy	
for	 cooking	 and	 competition	 with	 local	 people	 for	 water	 and	 other	 natural	 resources.	 Supporting	 more	
sustainable	use	of	those	resources,	especially	forests	and	other	woodlands,	could	help	address	environmental	
degradation	and	improve	energy	access.	

The	World	Bank	(WB)	commissioned	the	Food	and	Agriculture	Organization	of	the	United	Nations	(FAO)	to	
undertake	a	rapid	assessment	of	natural	resource	degradation	around	the	refugee	settlements	 in	northern	
Uganda,	with	a	focus	on	forest	resources,	and	to	identify	possible	interventions	to	mitigate	pressure	on	the	
environment	and	support	energy	access	for	both	the	refugee	and	host	communities.		

This	report	summarizes	the	main	findings	and	recommendations	of	 the	assessment,	updated	to	reflect	 the	
most	 recent	 (April	 2019)	 refugee	 population	 figures.	 These	 are	 expected	 to	 guide	 WB	 support	 to	 the	
Government	of	Uganda	(GoU)—including	the	Development	Response	to	Displacement	Impacts	Project	(DRDIP)	
and	an	 IDA	disbursement	window	 for	 refugee-affected	 countries—as	well	 as	provide	 information	of	wider	
strategic	value	to	other	agencies	concerned	with	the	impacts	of	refugees	on	natural	resources	in	Uganda.	A	
similar	analysis	is	being	undertaken	for	the	refugee	settlements	in	west	and	south-west	Uganda	and	will	result	
in	a	second	assessment	report	that	will	add	to	the	evidence	base	for	the	WB/GoU	interventions.	

Main	findings	

The	assessment	revealed	the	following	key	findings:		

•! The	refugee	influx	from	South	Sudan	has	led	to	an	increase	in	the	rate	of	degradation	and	tree	loss,	
both	inside	the	West	Nile	refugee	settlements	and	around	their	boundaries,	with	accelerated	land	
cover	 changes	 in	 bushland	 and	 woodland.	 Deforestation	 and	 forest	 degradation	 are	 not	 new	
phenomena	in	Uganda,	and	the	refugee	presence	has	added	to	existing	pressures	on	the	environment,	
due	to	increased	demand	for	wood	as	cooking	fuel.	Competition	for	available	resources	could	become	
a	source	of	tension	between	the	refugees	and	host	communities.		

•! Land	cover	change	analysis	shows	an	increase	in	tree	cover	loss	and	degradation	both	within	and	
around	the	refugee	settlements	after	the	start	of	the	refugee	influx	from	South	Sudan.	Within	a	5	
km	buffer	zone	from	the	settlement	boundaries,	 total	 tree	cover	 loss	between	2010	and	2013	was	
1,919	ha,	while	degradation	covered	5,664	ha	(in	woodland	and	bushland,	including	the	areas	of	the	
settlements	themselves).	Meanwhile	from	2014	to	2018,	there	was	34,112	ha	of	loss	and	29,604	ha	of	
degradation.	 Between	 the	 two	 periods,	 there	 was	 an	 average	 increase	 of	 around	 14	 percent	 of	
degradation	and	loss	in	woodland,	bushland	and	cropland	within	5	km	of	the	settlement	boundaries,	
and	additional	loss	and	degradation	in	an	extended	15	km	buffer	-	though	the	latter	more	likely	reflects	
ongoing	degradation	by	host	communities	rather	than	refugee-related	impacts.	

•! Refugee	and	host	households	are	highly	dependent	on	forests	and	other	woodlands	as	sources	of	
woodfuel	for	cooking	and	for	income	generation,	contributing	to	their	livelihood	resilience.	Average	
daily	consumption	of	firewood	by	the	refugees	is	1.6	kg	per	person	and	among	host	communities	is	
2.1	kg,	about	30	percent	higher.	Taking	into	account	the	additional	use	of	charcoal,	average	daily	fuel	
consumption	rises	to	1.8	kg	per	person	in	firewood	equivalent	among	refugees	and	2.2	kg	among	host	
community	households.	

•! Total	cooking	fuel	demand	in	the	14	targeted	refugee	settlements	is	about	345,000	metric	tons	of	
wood	per	year	(on	dry	weight	basis),	based	on	the	April	2019	refugee	population.	This	is	about	four	
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times	the	quantity	of	tree	growth	within	the	settlements	and	the	5	km	buffer	zone,	which	could	result	
in	an	annual	biomass	loss	of	about	8	percent.	Only	around	the	Maaji	(I	and	II)	settlements	in	Adjumani	
District	 is	there	an	apparent	surplus	of	woodfuel	 in	excess	of	demand	within	the	5	km	buffer	zone.	
Based	 on	 the	 woodfuel	 demand	 and	 supply	 assessment,	 the	 refugee	 settlements	 with	 greatest	
pressure	on	the	surrounding	forests	and	other	woodlands	are	Pagirinya,	Nyumanzi,	Imvepi,	Palorinya,	
Bidibidi,	and	Ayilo	(I).	

•! Refugee	woodfuel	consumption	at	Bidibidi	settlement	has	significantly	reduced,	to	about	half	the	
amount	recorded	in	a	March	2017	survey,	probably	due	to	greater	wood	shortage,	a	more	diverse	diet	
with	fresher	food,	drier	firewood,	and	more	efficient	stoves	and	cooking	practices.		

•! Both	refugees	and	 locals	have	a	tradition	of	building	 improved	mud-stoves	from	locally	available	
materials.	 A	 higher	 proportion	 of	 refugee	 households	 use	 such	 improved	 stoves	 than	 host	
communities,	and	in	Bidibidi	there	has	been	a	marked	increase	in	their	adoption	since	the	March	2017	
survey.	Modern	prefabricated	cookstoves	are	also	available	in	regional	markets	but	are	too	expensive	
for	most	refugees	and	locals.	Improved	mud-stoves	are	likely	to	remain	a	practical	cooking	solution	
and	are	well-known	and	culturally	acceptable.	There	would	be	value	in	confirming	thermal	efficiency,	
pollutant	emissions,	and	safety	of	the	adopted	mud-stoves	to	identify	areas	of	possible	improvement.	

•! Households	need	additional	wood	to	build	and	maintain	living	structures.	A	majority	of	households	
have	constructed	semi-permanent	structures	and	have	improved	their	homes	with	latrines	and	kitchen	
shelters.	A	few	have	bathing	shelters,	animal	sheds,	and	poultry/bird	pens.	The	quantity	of	wood	used	
was	not	measured	under	this	study.	

•! Although	natural	resource	depletion	is	a	concern	for	GoU	and	partners,	there	are	few	organizations	
working	 on	 environment	 and	 energy-related	 activities	 in	 in	 refugee-affected	 areas.	 Those	
organizations	that	do	so	generally	operate	at	a	small	scale	on	12-month	budget	cycles.	To	ensure	a	
more	 effective	 and	 harmonized	 approach	 with	 appropriate	 technical	 expertise	 and	 adequate	
resourcing,	there	is	a	need	for	a	coordinated	package	of	interventions	implemented	on	a	multi-year	
basis	 through	 a	 multi-agency	 program.	 This	 would	 effectively	 address	 environmental	 degradation	
associated	with	the	presence	of	the	refugees	and	ongoing	local	drivers.	

The	 assessment	 recommends	 a	 range	 of	 costed	 interventions	 and	 additional	 measures	 to	 improve	
environmental	management,	ensure	access	to	woodfuel	resources	for	both	refugee	and	host	communities,	
and	contribute	to	building	livelihood	resilience:	

1)! Development	of	agroforestry	systems	on	household	plots	and	farmland,	where	trees	and	woody	
perennials	are	 interplanted	along	boundaries	and	with	crops	for	energy,	 food,	and	fodder.	This	
intervention	should	target	the	residential	plots	assigned	to	refugees	and	the	cultivated	fields	of	
both	host	and	refugee	communities	surrounding	refugee	settlements.	

2)! Establishment	 of	 woodlots	 for	 energy	 and	 other	 purposes	 such	 as	 building	 poles,	 fruits,	 and	
fodder.	 This	 intervention	 should	 target	 areas	 owned	 by	 host	 communities	 and	 individuals,	
protected	areas	managed	by	the	National	Forestry	Authority	(NFA),	and	areas	assigned	for	refugee	
settlements.	

3)! Rehabilitation	of	degraded	forests	using	both	natural	and	assisted	regeneration.	This	intervention	
should	target	areas	owned	by	host	communities	and	individuals,	protected	areas	managed	by	the	
NFA,	and	areas	assigned	to	the	refugees.	

4)! Enhancement	 of	 energy	 efficiency,	 to	 reduce	 demand	 for	 woodfuel	 through	 more	 efficient	
cooking	practices	and	charcoal	production	techniques.	This	intervention	should	target	both	host	
and	refugee	populations.	

Table	1	gives	estimated	costs	for	the	implementation	of	the	proposed	interventions	for	14	refugee	settlements	
in	northern	Uganda.	
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Recommended	intervention	 Cost	(US$)	 %	of	
total		

Development	of	agroforestry	systems	 61,513,000	 60.1	
Establishment	of	woodlots	for	energy	and	other	purposes	 20,171,000	 19.7	
Rehabilitation	of	degraded	forests	 15,007,000	 14.7	
Enhancement	of	energy	efficiency	 5,656,000	 5.5	

Total	 102,347,000	 100	

The	 recommended	 interventions	 should	 be	 coordinated	 under	 an	 integrated	 energy	 and	 environment	
program	with	sufficient	institutional	capacity	and	resources	to	undertake	more	in-depth	analysis	at	the	site	
level;	carry	out	monitoring	and	evaluation;	support	systematic	efforts	to	promote	the	interventions	across	the	
associated	host	communities;	and	ensure	sound	learning,	sharing,	and	interaction	with	other	programs	of	a	
similar	nature	in	Uganda	and	elsewhere.	This	will	ensure	that	the	measures	do	not	take	place	in	isolation	or	in	
a	scattered	or	short-term	manner.	Such	an	integrated	energy	and	environment	program	could	complement	
the	community-driven	approaches	adopted	under	the	DRDIP.	
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The	 refugee	 crisis	 in	 South	 Sudan	 has	 led	 to	 the	 establishment	 of	 some	 of	 the	 world’s	 largest	 refugee	
settlements	in	northern	Uganda.	By	April	2019,	over	815,000	South	Sudanese	refugees	and	asylum-seekers	
had	migrated	to	Uganda.2	Uganda	is	also	hosting	refugees	from	Burundi,	the	Democratic	Republic	of	Congo,	
and	Somalia,	making	it	the	largest	refugee	host	country	in	Africa	(and	second	in	the	world),	with	a	total	of	
1.4	million	refugees	and	asylum	seekers.	

Forest	resources	play	a	key	role	in	supporting	livelihoods	in	Uganda,	providing	the	country’s	main	source	of	
domestic	 energy	 for	 cooking	 through	 firewood	 and	 charcoal,	 and	 supporting	 significant	 biodiversity	 for	
increasing	resilience,	adaptation	and	strengthening	the	provision	of	essential	ecosystem	services.		

Woodfuels3	are	 the	primary	source	of	energy	 for	more	 than	90	percent	of	households	 in	Uganda	 (UBOS,	
2018)	 and	 an	 even	 higher	 proportion	 of	 refugees.	 The	 energy	 needs	 of	 a	 large	 number	 of	 refugees	 are	
increasingly	difficult	to	meet	in	a	situation	of	declining	tree	cover	and	agricultural	expansion,	and	extraction	
of	wood	 for	 fuel	may	 contribute	 to	 degradation	 of	 soils,	 forests,	 and	woodlands.	 The	 refugee	 influx	 has	
reportedly	had	a	range	of	environmental	impacts	and	associated	challenges,	including	land	degradation	and	
woodland	loss,	resulting	in	inadequate	access	to	energy	for	cooking	and	competition	for	natural	resources.	
Insufficient	arable	 land	continues	to	 impair	the	ability	of	refugees	to	grow	their	own	food	(UNHCR	2018),	
despite	the	allocation	of	plots	for	agricultural	and	residential	purposes	ranging	in	size	from	30	x	30	m	to	100	
x	100	m	per	household.	Given	the	large	number	of	people	who	have	crossed	into	Uganda,	there	is	a	pressing	
need	to	develop	strategies	for	sustainable	energy	access	and	forest	resource	management	targeting	both	
refugees	and	hosts.	

A	joint	assessment	conducted	by	FAO	and	the	United	Nations	High	Commissioner	for	Refugees	(UNHCR)	in	
one	settlement	(Bidibidi)	in	March	20174	concluded	that	the	aboveground	biomass	(AGB)	stock	within	the	
settlement	 area	 could	 meet	 the	 needs	 of	 the	 population	 for	 only	 three	 years,	 in	 the	 absence	 of	 any	
intervention.	Measures	were	proposed	to	reduce	demand	for	wood	(for	example,	fuel-efficient	stoves)	and	
increase	supply	 (for	example,	woodlots	and	multipurpose	 tree	planting),	 to	build	 resilience	and	to	create	
opportunities	for	sustainable	development.		

Uganda	 is	 benefiting	 from	 a	 new	 IDA18	 sub-window	 for	 refugees	 and	 host	 communities.5	 The	 country’s	
progressive	refugee	policies	enhance	its	prospects	for	support	under	this	window.	Uganda	is	also	benefitting	
from	ongoing	support	to	refugee-hosting	areas	under	an	ongoing	IDA	investment	project—the	Development	
Response	to	Displacement	 Impacts	Project	 (DRDIP,	P152822).	The	WB	commissioned	FAO	to	undertake	a	
‘Rapid	Diagnostic	Assessment	of	Land	and	Natural	Resources	Degradation	in	Areas	Impacted	by	South	Sudan	
Refugee	Influx	in	Kenya	and	Uganda’.6	The	assessment	was	expected	to	provide	a	clear	profile	of	the	scope	
of	the	environmental	impacts	of	the	refugee	influx,	with	a	focus	on	forest	resources,	management	challenges,	
assessment	 of	 possible	 intervention	 strategies,	 and	 practical	 proposals	 for	 interventions	 for	 potential	
inclusion	in	financing	packages	submitted	to	the	IDA18	sub-window	for	refugees,	and	to	inform	ongoing	WB	
support	under	the	DRDIP.	

CDE!"FG60:@A6;'3H':I6'B;;6;;962:'
The	purpose	of	the	assessment	was	to	conduct	a	rapid	diagnostic	assessment	of	land	and	forest	resources	
degradation	around	the	14	refugee	settlements	in	northern	Uganda	to	identify	potential	intervention	options	
to	mitigate	pressure	on	the	environment,	ensure	access	to	energy	for	cooking,	and	contribute	to	building	the	
resilience	of	displaced	and	host	communities.		

																																																													
2	Source	-	UNHCR,	Government	of	Uganda,	Office	of	the	Prime	Minister.	https://ugandarefugees.org/en/country/uga			
3	In	FAO’s	terminology,	‘woodfuels’	are	a	category	of	biofuels	where	the	original	composition	of	the	wood	is	preserved.	For	this	
study,	only	firewood	and	charcoal	are	considered.	‘Firewood’	is	synonymous	with	‘fuelwood’.	
4	FAO	and	UNHCR.	2017.	http://www.fao.org/3/a-i7849e.pdf.	
5	The	refugee	sub-window	was	created	under	the	18th	replenishment	of	IDA.	
6	WB	Contractual	Agreement	no.	7185743;	FAO	Project	Symbol:	OSRO/GLO/801/WBK.	
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The	study	involved	a	combination	of	a	desk	review,	field	survey,	and	remote	sensing	analysis.	The	field	survey	
comprised	a	socioeconomic	assessment	of	woodfuel	consumption	and	associated	challenges	in	two	refugee	
settlements	 and	 in	 selected	 villages	 in	 the	 local	 area,	 as	 well	 as	 a	 study	 of	 biophysical	 parameters	 of	
woodlands	and	bushlands	in	preselected	hotspots	in	Adjumani,	Arua,	Moyo,	and	Yumbe	Districts.		

The	assessment	builds	on	the	methodology	developed	in	the	joint	FAO-UNHCR	technical	handbook,	Assessing	
Woodfuel	Supply	and	Demand	in	Displacement	Settings	(FAO	&	UNHCR,	2016))7	The	methodology	comprised	
three	 components:	 (1)	 assessment	 of	 woodfuel	 demand	 and	 associated	 challenges;	 (2)	 assessment	 of	
woodfuel	 supply,	 including	 AGB	 stock,	 land	 cover	 classification,	 and	 changes;	 and	 (3)	 identification	 of	
interventions	to	address	issues	related	to	energy	access,	natural	resource	degradation,	and	livelihoods.	

The	methodology	for	the	socioeconomic	analysis,	biophysical	field	inventory,	and	remote	sensing	analysis	is	
described	in	detail	in	the	Annex	1.	

CDJ!-<6B'3H'@2:6<6;:'
Table	2	lists	the	14	refugee	settlements	in	northern	Uganda,	with	districts	and	establishment	dates.		

5MNOP!9,!&PVQ_PP!^PWWOPRPZW^!YZ\OQ[P[!YZ!^WQ[T		

No.	 Settlement	name	 District	 Establishment	date	

1	 Bidibidi	 Yumbe	 August	2016	
2	 Imvepi	 Arua	 February	2017	
3	 Rhino	extension	-	Omugo	 Arua	 January	2017	
4	 Agojo	 Adjumani	 January	2016	
5	 Ayilo	I	 Adjumani	 January	2015	
6	 Ayilo	II	 Adjumani	 July	2014	
7	 Boroli	I/II	 Adjumani	 January	2014	
8	 Maaji	Ia	 Adjumani	 January	1997	
9	 Maaji	IIa	 Adjumani	 January	1997	
10	 Maaji	IIIa	 Adjumani	 January	1997	
11	 Nyumanzi	 Adjumani	 January	2014	
12	 Pagirinya	 Adjumani	 January	2016	
13	 Palorinya	 Moyo	 December	2016	
14	 Palabek		 Lamwo	 April	2017	

.UWP:	a.	Settlements	established	in	1997	and	reopened	in	2015.	
The	area	of	interest	(AOI)	for	this	assessment	was	the	‘buffer	zone’8	up	to	5	km	of	the	boundaries	of	the	14	
refugee	settlements,	this	being	the	assumed	limit	for	routine	firewood	collection.	A	wider	AOI	up	to	15	km	
away	was	also	assessed	to	understand	trends	and	dynamics	within	host	communities	(Figure	1).		

																																																													
7	http://www.fao.org/3/a-i5762e.pdf.	
8	https://www.supermap.com/en/online/deskprodotnet/Features/Analyst/Vector/bufferanalyst/HowBufferWork.htm.	
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!GA%&-.&60+K1<-H%&5-*1<,05<%+&4*&</%&
H%,"*+"&J/-1<&/-01%/-$+&K&O06#%L&

&
P0+K1<-H%&01%+&"$-*814+%&'K1<-*%&
.4,%&J,%.08%%&/-01%/-$+&K&P""M4L&
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&
O-0*8&@-6"*&$48/<4*8&@4,%K6%1/K$4;%&
5/",5-"$&1<-H%&J=4+4#4+4L&
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D83,&2#3&.),28+.+.7#833())#JH#(+,-(2#2(D57(()#&2#%&38%#'(&'%(E#$,(('(2#)%&'()#3-8283,(2+K(#82(8)#.(82#=&H&#8%&.7#
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