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In R
w

anda, hydroelectric pow
er production is 

w
idely recognized as having a significant role to 

play in achieving its econom
ic developm

ent and 
poverty reduction goals. The “Land of a Thousand 
H

ills,” w
ith its num

erous rivers and lakes, is highly 
suited to the establishm

ent of hydropow
er to m

eet 
the grow

ing dem
and for electricity from

 its 
expanding population, 1industries/factories in urban 
areas and rural agro-processing investm

ents. O
nly 

10 to 11 percent of households in R
w

anda presently 
have access to electricity—

and 60 percent of these 
households are located in the capital of K

igali. 
R

w
anda’s 2011-2017 Energy Policy and Strategy 

sets a target of ensuring 50 percent of households 
have access to electricity by 2017, w

hich w
ould 

am
ount to a five-fold increase in energy dem

and in 
seven years (M

IN
IFR

A
, 2010a).

A
lthough hydropow

er plants have the low
est 

production costs for electricity in R
w

anda, its 
reliance upon this energy source presents som

e 
challenges. A

m
ong these is that it m

akes the 
country vulnerable to changing hydrological 
conditions—

w
hether caused by clim

ate change or 

1
R

w
anda’s current population is just over 11 m

illion and grow
ing at an 

estim
ated rate of 2.82 percent per year (C

IA
, 2010).

other factors.  This vulnerability w
as dem

onstrated 
in the m

id-2000s w
hen R

w
anda experienced an 

electricity supply crisis that adversely affected its 
developm

ent prospects. This crisis w
as spurred in 

large m
easure by a steep decline in generation 

capacity at N
taruka hydropow

er station w
hich, 

along w
ith the dow

nstream
 M

ukungw
a station, 

provided 90 percent of the country’s electricity. 
N

taruka’s reduced electricity generation w
as 

attributed to a significant drop in the depth of Lake 
B

ulera, w
hich acts as the station’s reservoir. This

decline in w
ater levels in turn w

as precipitated by a 
com

bination of factors, including: poor 
m

anagem
ent of the upstream

 R
ugezi W

etlands, the 
headw

aters of the w
atershed; degradation of the 

surrounding R
ugezi-B

ulera-R
uhondo w

atershed due 
to hum

an activity; poor m
aintenance of the station; 

and reduced precipitation in prior years.

A
t the tim

e, concern w
as expressed that this 

reduction in precipitation m
ight foreshadow

 the 
future im

pact of clim
ate change in R

w
anda. C

lim
ate 

projections suggest that average m
axim

um
 annual 

tem
peratures w

ill increase in R
w

anda by 1.5 to 
3.0

oC
 by the 2050s, but there is less certainty 

regarding future changes in precipitation (SEI, 
2009). A

lthough som
e researchers have stated that 

clim
ate change w

ill likely cause prolonged droughts 
in the country (particularly in the southeastern 
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region; M
LEFW

M
, 2005), others suggest that 

average annual rainfall w
ill increase (SEI, 2009). 

D
espite these divergences betw

een projections, 
m

ost m
odels do agree that there w

ill be an 
intensification of rainfall during the rainy season, 
potentially leading to flooding, increased risk of 
landslides and erosion (M

LEFW
M

, 2005; SEI, 
2009). A

lthough it is not possible to state w
ith 

confidence how
 clim

ate change m
ay alter 

precipitation patterns in 
R

w
anda, it isclear that this 

process w
ill affect the 

m
anagem

ent and generation 
capacity of its hydroelectric 
sector in the future. R

esiliency 
needs to be built into the 
hydroelectric system

 to enable 
it to adapt to either future 
increases or decreases in 
precipitation

on an annual and 
seasonal basis. 

In response to its electricity 
crisis, the G

overnm
ent of 

R
w

anda sought to restore the 
degraded R

ugezi-B
ulera-

R
uhondo

w
atershed by halting 

on-going drainage activities in 
the R

ugezi W
etlands and 

banning agricultural and 
pastoral activities w

ithin and along its shores, as 
w

ell as along the shores of Lakes B
ulera and 

R
uhondo. These actions w

ere enabled first by the 
country’s existing Environm

ent Policy (2003) and 
subsequently by its N

ational Land Policy (2004), 
Environm

ent Law
 (2005) and Land Law

 (2005). 
These response m

easures, how
ever, also m

eant that 
rural households in the region w

ere no longer able 
to access key resources, adversely affecting the 
productivity of their livelihoods. R

ecognizing this, 
the G

overnm
ent im

plem
ented a suite of agricultural 

and w
atershed m

anagem
ent m

easures to offset the 
initial adverse im

pacts of their w
atershed protection 

policies and render rural livelihoods m
ore 

sustainable in the longer-term
. These m

easures 
included the construction of erosion control 
structures; the establishm

ent of a belt of bam
boo 

and Pennisetem
 grasses around the R

ugezi 
W

etlands; planting of trees on the surrounding 
hillsides; the distribution of im

proved cookstoves; 
the prom

otion of integrated and environm
entally 

sound farm
ing practices; and prom

otion of incom
e-

generating activities such as beekeeping. 

Today, through protection of the w
atershed 

surrounding the N
taruka hydropow

er station, the 
plant has returned to full operational capacity. B

ut 
the electricity crisis also spurred R

w
anda to 

diversify its energy portfolio w
ith support from

 the 
private sector. These initiatives include the capture 
of m

ethane gas from
 Lake K

ivu, use of geotherm
al 

energy and prom
otion of the country’s abundant 

peat deposits for electricity production. The story of 
R

w
anda’s electricity sector dem

onstrates the need 
for diverse approaches to addressing com

plex 
problem

s and, in particular, the im
portance of 

integrated w
atershed m

anagem
ent in prom

oting 
energy security. Through appropriate investm

ent 

Figure 1.M
ap of R

w
anda (H

ategekim
ana and T

w
arabam

enye, 2007: 3)
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strategies, the w
ell-being of the w

atershed and its 
lakes can be im

proved such that the efficiency and 
sustainability of hydropow

er sourcesare 
m

axim
ized. These actions also help reduce 

vulnerability to future clim
ate changes that m

ay 
adversely affect the country’s hydro-potential.  

SET
T

IN
G

 

In the early part of this century, the energy profile 
of R

w
anda w

as dom
inated by the use of biom

ass 
(firew

ood, charcoal and agricultural residues) for 
cooking, lighting and other needs. A

pproxim
ately 

97 percent of the country’s total energy w
as 

supplied through these traditional sources 
(M

IN
IFR

A
, 2009). The rem

ainder of the country’s 
energy cam

e from
 electricity generated by seven 

hydropow
er production stations located in the 

w
estern half of the country. The electricity 

generated through these hydro stations w
as used, 

and continues to be used, prim
arily to support 

com
m

ercial, institutional and household activities in 
R

w
anda’s urban areas—

particularly in the capital, 
K

igali. B
y w

ay of illustration, in 2006, only 0.5 
percent of rural households in R

w
anda had access to 

electricity for lighting, w
hile the corresponding 

figure in urban areas w
as 23 percent (C

ITT, 2006).

The
prim

ary generators of hydroelectricity in 
R

w
anda w

ere, and rem
ain, the N

taruka and 
M

ukungw
a pow

er stations located in R
w

anda’s 
N

orthern Province. Together, these tw
o stations 

supplied 90 percent of R
w

anda’s dom
estic 

hydroelectric capacity (C
ITT, 2006). N

taruka w
as 

the country’s first hydropow
er station, built by 

B
elgium

 in 1959, and has an installed capacity of 
11.25 M

W
. M

ukungw
a w

as built in 1982 and has 
an installed capacity of 12 M

W
 for an annual 

production capacity of 48 G
W

h of electricity. 2

The N
taruka and M

ukungw
a stations are located 

w
ithin and rely upon the R

ugezi-B
ulera-R

uhondo 

2The country’s tw
o other significant hydropow

er stations in the 2000s w
ere 

G
ihira (1.8 M

W
) and G

isenyi (1.2 M
W

) (M
IN

IFR
A

, 2010a). 

w
atershed (see Figure 1).  Located in the highlands 

of R
w

anda’s N
orthern Province, this w

atershed is 
dom

inated by the R
ugezi W

etlands, a R
am

sar-
recognized W

etland of International Im
portance. 

The w
etlands is one of the headw

aters of the N
ile 

R
iver B

asin, w
hich covers about tw

o-thirds of 
R

w
anda’s surface area and holds 90 percent of the 

country’s w
ater (H

ategekim
ana and Tw

arabam
enye, 

2007; Liu, 2008; R
M

N
R

 n.d.). The R
ugezi 

W
etlands cover an area of 67.35 km

² w
ith a 

catchm
ent area of 190.70 km

² (H
ategekim

ana and 
Tw

arabam
enye, 2007), all of w

hich is located in 
R

w
anda. W

ater from
 the R

ugezi W
etlands flow

s 
dow

nstream
 first into Lake B

ulera
3—

supplying 
nearly half of its inflow

4—
and then into Lake 

R
uhondo

5before entering the M
ukungw

a R
iver. 

The N
taruka hydroelectricity plant is located 

betw
een Lakes B

ulera and R
uhondo, and the 

M
ukungw

a plant is situated dow
nstream

 from
 Lake 

R
uhondo on the M

ukungw
a R

iver (U
N

EP, 2006). 
The R

ugeziW
etlands play a key role in determ

ining 
the rate, quantity and quality of w

ater flow
 into 

Lake B
ulera and, therefore, the hydropow

er 
potential of its dow

nstream
 pow

er stations. A
s such, 

they are intrinsically tied to R
w

anda’s energy 
security and econom

ic developm
ent.  

The R
ugezi-B

ulera-R
uhundo w

atershed is also one 
of the m

ost densely populated regions of R
w

anda—
w

hich in turn is the m
ost densely populated country 

in A
frica (R

M
N

R
, n.d.). B

urera D
istrict, w

hich 
contains m

uch of the w
atershed, currently hasa

population density of about 522 people per square 
kilom

eter (B
urera, n.d). In 2000 the population the 

R
ugezi W

etlands’ catchm
ent area w

as about 
517,715 people, and expanding (H

ategekim
ana and 

Tw
arabam

enye, 2007). 6

3Lake of B
ulera

occupies a total area of 5,280 hectares and has a m
axim

um
 

depth of 174 m
eters (C

ITT, 2006).

This situation has 
prom

oted fragm
entation of land holdings; the 

4Source: H
ategekim

ana and Tw
arabam

enye, 2007.
5Lake R

uhondo has a total area of 2,610 hectares and a m
axim

um
 depth of 68 

m
eters (C

ITT, 2006).
6B

etw
een 1978 and 2000, the population density in the R

ugezi area grew
 by 

over 70 percent, rising from
 337 to 577 inhabitants per square kilom

eter 
(U

N
EP, 2006; H

ategekim
ana and Tw

arabam
enye, 2007).
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average size of land holdings in the highland zone 
of R

w
anda ranges from

 0.15 to 0.2 hectares per 
household (C

ITT, 2006). W
ith 90 percent of the 

population surrounding the w
etlands depending 

upon agricultural activities for their livelihoods, this 
land fragm

entation com
bined w

ith over-cultivation 
has led to soil degradation. This, in turn, has pushed 
the grow

ing population to increasingly cultivate the 
w

atershed’s steep slopes, som
e of w

hich exceed 60 
degrees (C

ITT, 2006). The fragile soils on these 
slopes are easily eroded by runoff during the rainy 
season, causing declines in crop and livestock 
productivity that further push farm

ers to seek new
 

land for cultivation (C
ITT, 2006). R

ural 
dependency on biom

ass for cooking and light has
only exacerbated this degradation by putting 
im

m
ense pressure on the country’s forest resources; 

approxim
ately tw

o-thirds of R
w

anda’s natural 
forest cover has been depleted since 1960 (FA

O
 

2010). C
ollectively the region has experienced a 

dow
nw

ard spiral of deforestation, soil degradation, 
declining agricultural productivity and deepening 
poverty. Indeed, the population surrounding R

ugezi 
is am

ong the m
ost im

poverished in the country, 
w

ith 60 percent of the population considered to be 
m

alnourished (R
EM

A
, 2009). 

FA
CT

O
R

S LEA
D

IN
G

 T
O

 T
H

E 2
0

0
4

 EN
ER

G
Y

 
CR

ISIS 

In 2003-04, R
w

anda experienced a significant 
electricity supply—

and by extension, econom
ic—

crisis. This crisis w
as triggered by a decision by 

Electrogaz, a parastatal organization m
andated to 

produce and distribute pow
er and w

ater in R
w

anda 
(now

 know
n as R

EC
O

-R
A

SC
O

), to significantly 
reduce production from

 the N
taruka hydropow

er 
station. A

s the depth of w
ater in Lake B

ulera had 
fallen too low

 for N
taruka’s three turbines to be 

safely operated, Electrogaz began to operate only 
one turbine at a tim

e. The potential for an electricity 
supply crisis had been loom

ing for a num
ber of 

years due to the continued over-exploitation of the 
country’s hydropow

er resources and degradation of 

the R
ugezi-B

ulera-R
ohundo w

atershed. 
Electrogaz’s decision w

as therefore the culm
ination 

of a series of events and circum
stances that 

collectively underm
ined R

w
anda’s capacity to 

produce sufficient energy to m
eet its grow

ing needs.

A
 central contributing factor to this crisis w

as the 
declining state of R

w
anda’s electricity generation 

capacity. Existing hydropow
er stations suffered 

from
 inadequate servicing and m

aintenance, due to 
a com

bination of poor planning and lim
ited hum

an 
and financial resources. For exam

ple, the 
G

overnm
ent had not invested in the M

ukungw
a 

station w
as built in 1982 (C

ITT, 2006). This 
situation w

as com
pounded by the N

taruka station 
being overbuilt for the average inflow

 it receives. 7

The fragility of the country’s electricity system
 w

as 
com

pounded in the late 1980s w
hen R

w
anda’s 

econom
y began to grow

, leading to over-use of 
existing capacity to m

eet grow
ing dem

and (C
ITT, 

2006). 

A
 second factor contributing to the country’s 

electricity crisis w
as land degradation w

ithin the 
R

ugezi-B
ulera-R

uhondo w
atershed. Population 

grow
th, lim

ited governance capacity and unclear 
tenure regim

es contributed to cultivation on steep 
slopes w

hich, com
bined w

ith deforestation, 
increased surface runoff, soil erosion and siltation 
of the w

etlands. In addition, since the 1960s, 
irrigation canals had been built in certain arm

s of 
the w

etlands to support the cultivation of cash crops 
(H

ategekim
ana and Tw

arabam
enye, 2007). 8

7B
uilt by the B

elgians during colonialism
, the N

taruka station contains three 
turbines that require a flow

 rate of 12 cubic m
etres per second for the station 

to achieve its full capacity of 11.25 M
W

. H
ow

ever, the R
usum

o tributary 
links the Rugezi W

etlands to Lake B
ulera has a flow

 rate of only 2 cubic 
m

etres per second during the rainy season. A
s such should the station be 

operated at its full potential it has the potential to directly contribute to a 
decline of the w

ater level in Lake B
ulera (C

ITT, 2006).

The 
w

atershed has also been infested by w
ater hyacinth 

and other aquatic w
eeds that increased turbidity and 

caused w
ater loss through evapotranspiration 

(C
ITT, 2006). Furtherm

ore, eucalyptus trees, w
hich 

8
For exam

ple, in 2000, the Buberuka Rural Spaces M
anagem

ent project 
created a deep central canal in tw

o arm
s of the R

ugezi W
etlands to enable 

potato and corn production (H
ategekim

ana and Tw
arabam

enye, 2007). 
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draw
 significant am

ounts of w
ater, w

ere planted 
w

ithin and around these w
ater bodies. C

ollectively 
these processes of drainage, siltation and greater 
evapotranspiration contributed to a decline in the 
w

etlands’ w
ater table (C

ITT, 2006; H
ategekim

ana 
and Tw

arabam
enye, 2007). The declining health of 

the w
etlands disrupted fishing, transportation, 

handicrafts, and other im
portant local livelihood 

activities. 9

A
n additional source of stress w

as declining rainfall 
in preceding years. B

ased on inform
ation collected 

at R
w

anda’s only source of long-term
 clim

ate 
data, 10a m

eteorological station at K
igali airport, the 

period of 1991 to 2000 w
as the driest since 1961 

(M
ukubw

a, 2009). 

C
ollectively these ecological and clim

ate conditions 
led to a drop in 
w

ater levels in 
Lakes B

ulera and 
R

uhondo.
H

ydroelectric 
production 
capacity at 
N

taruka and 
M

ukungw
a 

stations declined 
substantially from

 
1998-2000, as 
illustrated in Table 
1. B

y 2000, 
Electrogaz w

as 
experiencing 
w

ater shortages at 
the N

taruka pow
er 

9A
ccording to a report by U

N
EP (2006), fishing activity in the area fell by 87 

percent, and 72 percent canoeists stopped their daily activity and lost their 
incom

es, am
ong other factors. 

10M
onitoring the degree to w

hich precipitation patterns in the R
ugezi-B

ulera-
R

uhundo w
atershed have changed and their contribution to the country’s 

2003-04 electricity crisis is difficult given the absence of long-term
 data sets. 

D
uring the 1990 to 1994 w

ar and genocide, over 90 percent of R
w

anda’s 
(then) 50 m

eteorological stations w
ere destroyed or vandalized, and have 

largely not been re-established (C
ITT, 2006). Thus precipitation data at the 

M
ukungw

a station is not available betw
een 1992 and 2002 (M

ukubw
a, 2009). 

plant that prevented efficient operation of itsthree 
turbines. In response, Electrogaz undertook 
additional efforts in 2000 to drain the R

ugezi 
W

etlands (H
ategekim

ana and Tw
arabam

enye, 
2007). This shortsighted m

easure further reduced 
w

ater levels in R
ugezi, opening up new

 areas of the 
w

etlands for cultivation and cattle grazing. 11It also 
reduced the supply of w

ater from
 R

ugezi to Lake 
B

ulera in subsequent years, resulting in a further 
decline in the lake levels. B

y 2004, w
ater levels in 

Lakes B
ulera and R

uhondo had fallen to 50 percent 
of their average

depth betw
een 1957 and 1970 

(U
N

EP, 2006). U
nder these circum

stances, 
Electrogaz w

as forced to significantly restrict pow
er 

production from
 N

taruka station.

W
ith a significant drop in its internal capacity to 

produce electricity, R
w

anda experienced 
w

idespread 
and sustained 
load shedding 
in 2004 and 
subsequent 
years. The 
country w

as 
also forced to 
install diesel 
generators to 
com

pensate 
for the 
electricity 
shortfall. 
Starting from

 
zero in 2004, 
therm

o-
electricity 

constituted 30 percent of the country’s pow
er

generation in 2005, and 56 percent in 2006. 
O

peration of these generators cost the country up to 
U

SD
 65,000 per day (U

N
EP 2006). These events 

had significant im
m

ediate econom
ic costs for the 

country. Electricity rates doubled in 2004-05, from
 

11Personal com
m

unication, representative of the R
w

andan M
inistry of the 

Environm
ent, D

ecem
ber 4, 2010.
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Figure 2.Pow
er production from

 the N
taruka and M

ukungw
a hydropow

er stations 
(G

W
h/A

nnum
) (R

E
C

O
, 2011)
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7 to 14 U
S cents/kW

h, and rose again in 2005-06 to 
22 U

S cents/kW
h. R

w
andans continue to have 

am
ong the m

ost expensive electricity rates in the 
w

orld (G
oR

, 2010). 12

R
EST

O
R

A
T

IO
N

 EFFO
R

T
S  

A
s R

w
anda’s hydroelectric potential decreased and 

the cost of accessing electricity increased, the 
M

inistry of Environm
ent, Lands and M

ines 
approached the C

abinet to m
ake the case that 

restoring the R
ugezi W

etlands w
ould help address 

the situation. 13In doing so, the M
inistry called for 

the enactm
ent of certain provisions w

ithin existing
and em

erging policies developed since the late 
1990s to address environm

ental and land tenure 
issues.

The M
inistry of the Environm

ent, Lands and M
ines 

had long recognized the strain that unsustainable 
land use practices w

ere placing on the country’s 
natural environm

ent, and especially on its w
etlands. 

A
s a result, in the early 2000s and parallel to the 

events leading to the electricity crisis, the M
inistry

14

12
Still, the production of m

acro hydropow
er rem

ains am
ong the least cost 

options in R
w

anda. The production cost of m
acro hydropow

er (1 M
W

 and 
above) ranges from

 5.4 to 10 U
S cents per kW

h, com
pared to: m

icro hydro 
(less than 1 M

W
) at an average of 15 cents per K

W
h; m

ethane gas at 12 cents 
per K

W
h; and geotherm

al at 5 to 10 cents per kW
h (M

IN
IFR

A
, 2010b).

undertook a series of consultations w
ith state 

institutions, U
nited N

ations agencies, and R
w

andan 
civil society to form

ulate an environm
ental 

protection policy. R
w

anda’s N
ational Environm

ent 
Policy w

as subsequently released in 2003, and 
entails a series of policy statem

ents and options for 
the restoration of the natural environm

ent through 
land-use m

anagem
ent, natural resource 

m
anagem

ent, and other m
easures (M

LR
E, 2003). 

The policy contains an entire section on w
etlands in 

w
hich a num

ber of com
m

itm
ents are m

ade, 
including establishing m

easures to protect w
etlands 

and prevent their further degradation; and
establishm

ent of w
etlands as state-ow

ned property 
(M

LR
E, 2003).

13
Personal com

m
unication, representative of the R

w
andan M

inistry of the 
Environm

ent, D
ecem

ber 4, 2010.
14Then called the M

inistry of Lands, Resettlem
ents and Environm

ent. 

M
any of these principles w

ere later prom
ulgated in 

R
w

anda’s O
rganic Law

 N
° 04/2005: “D

eterm
ining 

the M
odalities of Protection, C

onservation, and 
Prom

otion of the Environm
ent in Rw

anda”
or the 

Environm
ent Law

 (G
oR

, 2005a). The law
 entails a 

num
ber of specific m

easures aim
ed at reversing the 

degradation of w
etlands. In particular, articles 85 

and 86 of the Environm
ent Law

 lim
it agricultural 

and pastoral activities around bodies of w
ater, 

requiring these activities be undertaken at a distance 
of 10 m

eters from
 the banks of stream

s and rivers 
and 50 m

eters from
 the banks of lakes (G

oR
, 

2005a). A
rticle 87 of this law

 also stipulates that it 
is “forbidden to construct houses in w

etlands 
(rivers, lakes, big or sm

all sw
am

ps) in urban or 
rural areas” (G

oR
, 2005a). 

A
t the sam

e tim
e the environm

ent policy and law
 

w
ere being developed, R

w
anda w

as pursuing efforts 
to form

alize land ow
nership. A

 series of internal 
and external consultations w

ere undertaken to 
form

ulate the R
w

anda Land Policy in 2004, the 
stated purpose of w

hich is to “guarantee a safe and 
stable form

 of land tenure, and bring about a 
rational and planned use of land...” in the country 
(M

LEFW
M

, 2004). The land policy states that 
w

etlands constitute a special category of public 
land, the classification of w

hich is the responsibility 
of the M

inistry of Lands and Environm
ent, and that 

“all m
arshlands m

ust be governed by a special 
legislation w

hich m
ust be vigorously enforced” 

(M
LEFW

M
, 2004, p. 44). The policy acknow

ledges 
that although certain w

etlands m
ay be used for 

agricultural purposes they m
ust first undergo an 

adequate planning and environm
ental im

pact 
assessm

ent. A
nd the policy im

plies that the R
ugezi 

W
etlands and other sim

ilar ecosystem
sshould be 

left undisturbed through the statem
ent: “any form

 of 
disturbance of very fragile environm

ental sites 
should be avoided, such as highly peaty zones and 
m

arshlands found on high land w
hich often 
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constitute w
ater reservoirs or w

ater tow
ers” 

(M
LEFW

M
, 2004, p. 45). 15

Follow
ing publication of the Land Policy in 2004, 

R
w

anda’s parliam
ent passed the O

rganic Law
 (N

° 
08/2005) “D

eterm
ining the U

se and M
anagem

ent of 
Land in Rw

anda,” or the Land Law
. This legislation 

sought to establish m
ore form

alized land tenure and 
m

anagem
ent practices in the country that w

ould 
com

plem
ent custom

ary law
, and aim

ed to 
m

odernize R
w

anda’s agricultural sector. A
m

ong 
other m

easures, this law
 designates lakes and 

sw
am

ps as state land. The law
 also m

akes the 
controversial assertion that land m

ay be confiscated 
if its ow

ners are found to be m
anaging it in an 

unsustainable m
anner. 16

W
ith R

w
anda’s Environm

ent Policy in place, the 
M

inistry of Environm
ent called upon the C

abinet in 
2003 to enact som

e of its provisions to ensure 
restoration of the R

ugezi W
etlands—

and thereby 
address one of the critical factors leading to the 
country’s electricity crisis. In particular, M

inistry 
officials argued that the scale of the crisis required 
dram

atic action to protect the w
etlands and prevent 

their further degradation. These actions included 
im

plem
entation of the provisions restricting 

agricultural activities w
ithin and surrounding the 

w
etlands and the rem

oval of existing drainage 
channels.  O

n the basis of the Environm
ent Policy, 

approval of this plan of action w
as granted by the 

C
abinet. 17

The subsequent passage of the Environm
ent Law

 on 
1 M

ay 2005 further strengthened the legal authority 
of the governm

ent to control activities w
ithin the 

R
ugezi W

etlands and along the shores of Lakes 

15The policy also discusses the factors that hindered the effective use of land 
in R

w
anda at the tim

e, including: lim
ited land resources, the country’s 

dependence on agriculture, a land tenure system
 characterized by custom

ary 
law

, landless persons, and antiquated land registration system
s, am

ong other 
issues (M

LEFW
M

, 2004).
16For inform

ation regarding R
w

anda’s w
ater, agriculture and energy policies 

at this tim
e, see W

illetts (2008).
17

Personal com
m

unication, representative of the R
w

andan M
inistry of the 

Environm
ent, D

ecem
ber 4, 2010.

B
ulera and R

uhondo. Specifically, this law
 enabled 

the governm
ent to restrict agricultural and pastoral 

activities to 10 m
eters aw

ay from
 the banks of 

stream
s and rivers and 50 m

eters aw
ay from

 the 
banks of lakes. In 2008 the G

overnm
ent also 

declared the R
ugezi W

etlands a protected area.

Perhaps the m
ost significant challenge facing the 

G
overnm

ent as it began to act upon its C
abinet 

decision w
as the need to gain the support and 

cooperation of the population living in and relying 
upon the w

etlands, including som
e large

landholders. The introduction of these restrictions 
naturally had a significant adverse im

pact in the 
short-term

 on the livelihoods of the population that 
had depended on the w

etlands and lake shores for 
cultivation and grazing purposes (M

cG
ray et al, 

2007). A
ccording to one source, nearly 70 percent 

of the population of R
ugezi cultivated a parcel of 

land in or near the w
etlands prior to the 

governm
ent’s interventions (W

illetts, 2008). 
A

nother source suggests that restrictions on 
cultivation near the shores of Lakes B

ulera and 
R

uhondo led to a 10 percent increase in the landless 
population in these areas (C

ITT, 2006). Those w
ho 

lost access to land due to the enforcem
ent of these 

rules w
ere not provided com

pensation for their 
loss. 18

B
uilding upon prevailing practices in R

w
anda, 

am
ong the first steps taken by the M

inistry of 
Environm

ent to address this situation w
as to raise 

local aw
areness and initiate com

m
unity engagem

ent 
by leading com

m
unity

w
ork (“travaux 

com
m

unautaires U
M

U
G

A
N

D
A

”) w
ithin R

ugezi on 
W

orld Environm
ent D

ay on 5 June 2004. This 
involved engaging the local population in efforts to 
fill in existing drainage ditches and cut dow

n and 
rem

ove the roots of eucalyptus trees.  This step w
as 

18
The governm

ent has introduced sim
ilar restrictions on the cultivation of 

lands near other w
ater bodies, such as Lake K

ivu. In this case, the governm
ent 

aw
arded com

pensation to local populations displaced as a result of the 
im

plem
entation of the 10 and 50 m

etre rule. C
om

pensation w
as not provided 

to 
farm

ers 
in 

the 
R

ugezi-B
ulera-R

uhondo 
w

atershed 
(personal 

com
m

unication, ibid).
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follow
ed by a num

ber of initiatives aim
ed at 

im
proving agricultural production, protecting 

hillsides and diversifying incom
es in the R

ugezi-
B

ulera-R
uhondo w

atershed. Im
plem

entation of 
these activities involved various governm

ent 
m

inistries, including those responsible for the 
environm

ent, agriculture, livestock, forestry and 
defense. 19

For exam
ple, the M

inistry of the Environm
ent 

provided funding to H
elpage R

w
anda, a local non-

governm
ental organization, to undertake a project 

focusing on reforestation, anti-erosion m
easures and 

rehabilitation of the hillsides surrounding the 
R

ugezi w
etlands (R

EM
A

, 2009). Through these 
conservation efforts, the project had created 
em

ploym
ent for around 13,000 people by M

arch 
2009 (H

elpage, 2010). In addition, the W
orld 

A
groforestry C

entre, O
X

FA
M

, C
are International 

and H
ydropow

er International have im
plem

ented 
projects in the R

ugezi area aim
ed at restoring the 

w
etlands, including activities related to 

agroforestry,sustainable pastoralism
, anti-erosion 

m
easures and social developm

ent (R
EM

A
, 2009).

R
estoration of the R

ugezi W
etlands hasfurther been 

prom
oted through the Integrated M

anagem
ent of 

C
ritical Ecosystem

s (IM
C

E) project. 20

19
Personal com

m
unication, representative of the R

w
andan M

inistry of the 
Environm

ent, D
ecem

ber 4, 2010.

Im
plem

ented 
through the R

w
anda Environm

ental M
anagem

ent 
A

uthority, the IM
C

E project aim
s to assist farm

ers 
around four critical ecosystem

s, including R
ugezi, 

to im
plem

ent sustainable agriculture m
easures and 

im
prove their livelihoods. Through this project 

R
w

anda has established local w
atershed 

m
anagem

ent com
m

ittees and developed 
com

m
unity-based m

anagem
ent plans for 

endangered sw
am

ps. It has also supported the 
construction of terraces to reduce soil erosion, 
established a belt of bam

boo and Pennisetum
 

grasses around R
ugezi, and put in place a system

 to 
decrease the flow

 of w
ater through the w

etlands’ 

20Funding for this project w
as provided by the G

lobal Environm
ent Facility, 

and is being im
plem

ented through the W
orld B

ank.

central channel (U
ram

utse, 2009). These and other 
initiatives continue to be im

plem
ented in the 

w
atershed in an effort to sim

ultaneously rehabilitate 
the w

atershed, im
prove agricultural and land 

m
anagem

ent practices, and enhance the 
sustainability of local livelihoods.

O
U

T
CO

M
ES 

“W
e sim

ply could not continue w
ith 

business as usual. In the case of the 
Rugezi W

etlands, resettlem
ent of hum

an 
population, rem

oval of cattle, and tree 
planting has seen the resurgence of this 
national asset w

ith m
ultiplier effects on 

other socioeconom
ic sectors," President 

K
agam

e said. "N
ot only is the 

biodiversity recovering, so is the 
econom

ic infrastructure that had 
previously ceased to operate. Today the 
hydropow

er plants supported by the 
Rugezi m

arshland are operating at 
nearly full capacity, reducing

by half 
the use of diesel generators.”

(K
agire, 

2010)

O
ver tim

e, the com
bination of policy interventions 

and com
plem

entary restoration activities initiated 
by R

w
anda in 2004 has contributed to the gradual 

rehabilitation of the R
ugezi W

etlands and an 
increase in hydroelectricity production in the 
country. The actions taken w

ithin the w
etlands 

enhanced their filtering capacity, reducing siltation 
rates and increasing w

ater flow
 into Lake B

ulera. 
C

om
bined w

ith strong rains in 2006-07 and, in 
particular, restricting generation from

 the N
taruka 

pow
er station by alternating use of one of its three 

turbines, w
ater levels in Lake B

ulera have risen. A
 

key m
ilestone in R

w
anda’s efforts occurred in 

O
ctober 2007 w

hen the N
taruka hydropow

er station 
again began to operate fully. B

y 2009, its pow
er 

production had reached 7 M
W

 and the M
ukungw

a 
station’s w

as 11 M
W

 (M
IN

IFR
A

, 2009). R
w

anda’s 
achievem

ents w
ith respect to restoration of the 
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R
ugezi W

etlands w
ere internationally recognized in 

2010 w
hen it w

as aw
arded the G

reen G
lobe A

w
ard 

(K
agire, 2010). 

It should be noted that the degree to w
hich the 

specific law
s of 2005 are responsible for the 

ecosystem
’s restoration is debatable; certain sources 

indicate that the 10 m
eter and 50 m

eter rules w
ere 

not adequately enforced in R
ugezi in the years 

follow
ing their adoption, and the governm

ent’s 
State of the Environm

ent report m
akes the sam

e 
adm

ission w
ith respect to the application of these 

rules w
ithin R

w
anda’s w

etlands as a w
hole 

(R
M

N
R

, n.d.; W
illetts, 2008). H

ow
ever, it has also 

been suggested that local authorities have 
considerable discretion over the interpretation and 
im

plem
entation of law

s (Pottier, 2006), creating the 
possibility for m

ore strict enforcem
ent of the 

provision contained in the Environm
ent Law

 in 
R

ugezi given its im
portance to the country’s 

broader energy concerns.

The im
pact of efforts to restore the R

ugezi-B
ulera-

R
uhondo w

atershed on the local population is a 
m

ore challenging question to answ
er. Initially, the 

livelihoods of m
any in the area w

ere adverse 
affected as households lost access to land for 
cultivation. Since this tim

e, how
ever, the restoration 

efforts appear to have started to provide som
e 

benefits. R
adical terracing and agroforestry 

activities have increased crop productivity; grasses 
planted on m

anaged terraces and lake banks are 
providing fodder for livestock; flora and fauna has 
increased in the R

ugezi W
etlands; and eco-tourists 

are now
 visiting the area. 21Thus although the local 

population largely did not benefit from
 the 

country’s im
proved production of electricity, 22

21
Personal com

m
unication, representative of the Integrated M

anagem
ent of 

C
ritical Ecosystem

s project, D
ecem

ber 2010.

these changes have the potential to restore 
livelihoods that w

ere lost due to the degradation of 

22A
s noted previously, about 10 to 11 percent of households in R

w
anda have 

access to electricity, and the m
ajority of these households are in K

igali and 
other urban centres (M

IN
IFR

A
, 2010a). The rural com

m
unities in the R

ugezi-
B

ulera-R
uhundo w

atershed generally do not have access to electricity. 

the R
ugezi W

etlands (fishing, handicrafts, honey 
production, etc.) as w

ell as introduce new
 

opportunities (in the area of tourism
, for instance). 

Efforts to im
prove agricultural production, 

com
bined w

ith the on-going process of land titling, 
m

ay also further im
prove livelihoods and increase 

capacity to deal w
ith future clim

ate shocks and 
clim

ate change. The full consequences of efforts to 
restore the R

ugezi-B
ulera-R

uhondo w
atershed on 

the local population w
ill only be know

n over tim
e 

and w
ill depend in part on broader population 

grow
th and socio-econom

ic factors w
ithin the 

region.

FA
CT

O
R

S T
H

A
T

 LED
 T

O
 T

H
E 

G
O

V
ER

N
M

EN
T

’S A
B

ILIT
Y

 T
O

 A
D

O
P

T
 A

N
D

 
A

D
V

A
N

CE T
H

E IN
T

ER
V

EN
T

IO
N

  

The ability of R
w

anda to act sw
iftly and im

plem
ent 

decisive and, at the tim
e, controversial actions (such 

as resettlem
ent of people living w

ithin the R
ugezi-

B
ulera-R

uhondo w
atershed) in order to restore the 

ecological services provided by the R
ugezi 

W
etlands m

ay be attributed to a num
ber of sources. 

First and m
ost prom

inently w
as the urgency created 

by the 2004 electricity crisis. The high cost of 
diesel-pow

ered electricity, the lack of energy 
alternatives and the disruption in econom

ic activity 
created an environm

ent ripe for considering strong 
action. A

s w
ell, discussion around land use 

m
anagem

ent and its im
pact on natural resources had 

ensued for a num
ber of years in the country as its 

N
ational Land Policy and Land Law

 w
ere being 

form
ed. Land use m

anagem
ent w

as (and is) of great 
national concern in R

w
anda, and the governm

ent 
w

as expected to establish new
 m

easures in these 
areas. In addition, there w

as considerable 
international interest in efforts to rehabilitate the 
R

ugezi W
etlands, as w

itnessed by the num
ber of 

international donors w
illing to fund projects that 

w
ould serve to reinforce and enhance 

im
plem

entation of the country’s Environm
ent and 

Land Law
s. The considerable authority of the 

executive arm
 of R

w
anda’s governm

ent over legal 
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decisions and policy im
plem

entation also enabled 
the advancem

ent of these policy decisions.

B
A

R
R

IER
S T

O
 G

O
V

ER
N

M
EN

T
’S A

D
O

P
T

IO
N

 
A

N
D

 A
D

V
A

N
CEM

EN
T

 O
F T

H
E 

IN
T

ER
V

EN
T

IO
N

  
A

 num
ber of barriers m

ay have interfered w
ith the 

governm
ent’s adoption and advancem

ent of its 
efforts to restore its northern w

atershed. A
lthough 

these barriers w
ere generally overcom

e, it is 
possible that they slow

ed adoption of the 
governm

ent’s interventions and m
ade their 

im
plem

entation m
ore onerous. 

Early action by the governm
ent to prevent the 

electricity crisis m
ight have been im

peded by a lack 
of coordination betw

een Electrogaz and R
w

anda’s 
M

inistries responsible for infrastructure, 
environm

ent, agriculture, econom
ic planning etc. 

(W
illetts, 2008). G

reater exchange of inform
ation 

on current pow
er dem

and, and corresponding needs 
w

ith respect to w
ater resources, m

ay have led to 
m

ore tim
ely interventions. 

This situation m
ay have been com

pounded by the 
absence of m

eteorological inform
ation in the 

R
ugezi area, along w

ith inform
ation on w

ater flow
 

and other relevant data. Follow
ing the crisis, this 

lack of m
eteorological and hydrological data m

ay 
have m

ade it difficult for the M
inistry of 

Environm
ent to

effectively m
onitor and enforce 

interventions undertaken in the w
etlands. In its 

N
ational A

daptation Program
m

e of A
ction R

w
anda 

identified the installation and rehabilitation of 
hydrological and m

eteorological stations as a key 
adaptation priority (M

LEFW
M

, 2006), and a project 
currently being funded by the Least D

eveloped 
C

ountry Fund is contributing to the achievem
ent of 

this objective. 23

23This project is entitled “R
educing V

ulnerability to C
lim

ate C
hange by 

Establishing Early W
arning and D

isaster Preparedness System
s and Support 

for Integrated W
atershed M

anagem
ent in Flood Prone A

reas,” and is being 
im

plem
ented by U

N
EP and U

N
D

P. Further inform
ation is available here: 

http://w
w

w
.thegef.org/gef/node/3340

The “continuous m
odification” of R

w
anda’s 

environm
ent policy fram

ew
ork since the beginning 

of this century also created challenges (W
illetts, 

2008). G
overnm

ent m
inistries had been shuffled 

considerably in the years preceding the intervention, 
resulting in unclear designations of responsibility at 
tim

es. 

A
 lack of institutional capacity to oversee, 

im
plem

ent and m
onitorthe intervention is also 

noted as a barrier to the effective im
plem

entation of 
the 10 and 50 m

eter rule by certain sources (A
R

D
 

Inc., 2005), although the governm
ent has indicated 

a greater com
m

itm
ent to ensuring com

pliance w
ith 

the country’s Environm
ent Law

. 24The absence of 
m

onitoring also im
pedes a com

prehensive 
assessm

ent of the im
pact of the governm

ent’s 
interventions on the local population. 

In addition to the above, the high population density 
of the area and the country’s reliance on agriculture 
for local livelihoods w

as a key barrier to the 
adoption and im

plem
entation of land use 

m
anagem

ent m
easures in the R

ugezi W
etlands. The 

country’s agricultural policy at the tim
e encouraged 

the cultivation and drainage of w
etlands to expand 

arable land in the country and, as m
entioned above, 

a num
ber of agricultural projects in the area—

som
e 

w
ith funding from

 international donors—
had a 

stake in the ongoing cultivation of the w
etlands 

(H
ategekim

ana and Tw
arabam

enye, 2007). It is 
likely that the com

bination of these factors 
interfered w

ith the adoption and im
plem

entation of 
land use m

anagem
ent policies in the R

ugezi 
W

etlands. 

24
In a February 2011 announcem

ent by the R
w

andan Policy Force and the 
R

w
anda Environm

ental M
anagem

ent A
uthority (R

EM
A

), the governm
ent 

com
m

itted itself to enforcing the Environm
ent Law

. The D
irector G

eneral of 
R

EM
A

 note that “W
e have been sensitizing the public about this law

 but som
e 

people decided to give us deaf ears” and that punishm
ent could no longer be 

avoided. The police are noted to have a responsibility to protect and prevent 
environm

ental degradation through the Environm
ent Protection U

nit under the 
C

rim
inal 

Investigation 
D

epartm
ent 

(see: 
http://w

w
w

.police.gov.rw
/spip.php?article237)
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The factors leading to R
w

anda’s 2004 electricity 
crisis, and the m

ultiple actions taken by the 
G

overnm
ent in response, provide a num

ber of 
lessons-learned for adaptation decision-m

aking. 
O

ne of these lessons is the value of an integrated 
approach to solving com

plex problem
s. R

estoration 
of the R

ugezi-B
ulera-R

uhondo w
atershed required 

interlinked efforts to address ecological, social, 
econom

ic and cultural issues, and needed to be 
com

plem
ented by actions w

ithin the electricity 
sector to im

prove its perform
ance and m

anagem
ent.  

This situation also points to the need for effective 
interaction and cooperation across m

inistries and 
betw

een the national, district and local levels for 
success to be achieved. 

The 2004 electricity crisis also em
phasized the need 

for and reinforced R
w

anda’s com
m

itm
ent to 

diversifying its energy portfolio. Since this tim
e, 

R
w

anda has em
barked on an am

bitious and 
progressive effort to diversify its energy supply 
through developm

ent of its m
ethane gas, 

geotherm
al, peat, solar and biogas resources. 25The 

country has set a goal of generating 1,000 M
W

 of 
pow

er for dom
estic use and export by 2017, and is 

m
aking progress tow

ards achievem
ent of this 

target. 26

25It is intended that these energy sources w
ill be used as follow

s: (1) m
ethane 

gas –
for electricity, fertilizer and converted to liquid for use as gasoline and 

diesel; (2) geotherm
al –

for electricity and for production of heat and steam
 

for 
heating, 

drying, 
food 

processing, 
etc.; 

(3) 
peat 

–
for 

electricity, 
charcoal/briquettes 

suitable 
for 

households, 
and 

peat-fired 
steam

/heat 
generation for processing industries (boilers); (4) solar –

for electricity and 
heating (e.g., solar w

ater heaters); and (5) biogas –
for lighting and heating at 

the household and institutional level (Personal com
m

unication, representative 
of the M

inistry of Infrastructure, February 2011).

H
ydropow

er rem
ains an im

portant part of 
R

w
anda’s energy m

ix, providing half of the 
country’s total electricity generation capacity 
(w

hich is now
 85 M

W
 (M

IN
IFR

A
, 2010a). R

w
anda 

26For
exam

ple, R
w

anda has begun to exploit the potential generation of 300 
M

W
 of m

ethane gas from
 Lake K

ivu; a plant producing 4.2 M
W

 of energy is 
now

 operational. The country is also seeking opportunities to exploit the 
geotherm

al potential w
est of the K

arisim
bi V

olcano, w
hich has an estim

ated 
potential of m

ore than 300 M
W

, and its 150 m
illion tons of peat that could 

produce m
ore than 100 M

W
. B

iom
ass rem

ains the country’s largest source of 
energy, accounting for about 86 percent of the energy balance in R

w
anda

and 
over95 percent of households energy dem

and (M
IN

IFR
A

, 2010a).

has also identified 333 m
icro-hydro sites that have a 

com
bined capacity of 96 M

W
. Tw

enty-eight of 
these sites are currently under construction and w

ill 
provide the country w

ith an additional 20 M
W

 of 
electricity. The G

overnm
ent has also put in place 

strategies to ensure
effective routine m

aintenance, 
rehabilitation and replacem

ent of spare parts for all 
existing pow

er plants. Today R
w

anda’s electricity 
sector is one of the m

ost effective by regional 
standards, although progress in generation and 
access needs to speed up to m

eet a num
ber of 

governm
ent targets (M

IN
IFR

A
, 2010a).

Finally, it should be recognized that although the 
policies and actions taken by R

w
anda w

ere not 
explicitly designed to prom

ote adaptation to clim
ate 

change, im
proving the health and function of the

R
ugezi-B

ulera-R
uhondo w

atershed should m
ake the 

country m
ore resilient to the longer-term

 effects of 
clim

ate change. Land-use m
anagem

ent practices 
that m

inim
ize soil erosion and protect sensitive 

ecosystem
s are often critical to reducing 

vulnerability to future clim
ate shocks and stresses. 

Sim
ilarly, integrated w

atershed m
anagem

ent can 
also support adaptation to clim

ate change, 
particularly w

ith respect to the m
aintenance of 

hydropow
er potential. 

This case study also points to the potential for trade-
offs betw

een short-and long-term
 adaptation goals, 

and the need for interm
ediary m

easures to m
itigate 

som
e of the adverse short-term

 im
pacts. The loss of 

agricultural plots in and around the w
etlands led to 

short-term
 econom

ic costs for the com
m

unity. 
H

ow
ever, over the longer term

 and if com
bined 

w
ith efforts to diversify the local econom

y, these 
land use m

anagem
ent m

easures have the potential 
to contribute to im

proved livelihoods in the area 
through enhanced soil quality and agricultural 
productivity as w

ellas the restoration of other 
w

etland-based livelihoods (such as fishing) that 
w

ere lost due to its degradation. 
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