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1.1 Background

1 Introduction

1

Burundi (Figure 1) is situated in the Great Lakes region, Central Africa. Burundi has a total area
of 27,834 km?, of which 25,200 km? consists of land, and 2,634 km? is covered with lakes
(Niyongabo, 2007). A detailed map of the country is presented in Figure 1. The natural and
planted forests are of major importance in maintaining the ecological and hydrological balances,
covering an area of almost 2,000 km?. This area, however, tends to decrease as a result of
population growth. The mountainous terrain of Burundi gives it a tropical altitude climate, which

is hot and humid on | ow altitudes,
system is divided into two major watersheds: the Nile and the Congo basins.

and

temper ate

Statistical projections, based on the census of people in 1979 and 1990, indicate a current

population estimated around eight million. The average population density would be 317

inhabitants per km?. In densely populated areas, like e.g. Buyenzi, Kirimiro, and Mimirwa, this

would peak to 400-500 inhabitants per km?.

'Ngozi
JHubanza

..*EUJUMEUHA
f *Gitega

DEM. REF. |
OF (
THE |
CONGO

Muyinga,

TANZANIA

20 40 km
20 40 mi

Figure 1: Map of Burundi (source: CIA Factbook).

1.1.1  Socio-economy

In Burundi the majority (more than 90%) of the population depends on extensive agriculture. In
2003, agriculture was providing 95% of the total food supply, and contributed to 49% of the
Gross Domestic Product (GDP) (95 USD per person per year), and 90% of foreign exchange
earnings (FAO, 2005). According to socio-economic indicators, Burundi belongs to the five

poorest countries in the world.

! Information in this chapter is among other sources based on: FAOSTAT, CIA world fact book, UNDP and phase 1

report.
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The assessment of the irrigation potential project comes at the right time. This will certainly
improve the living circumstances of the local population by increasing the agricultural
productivity.

1.1.2  Millennium Development Goals, current status

Burundi is working on the Millennium development goals (MDG) with the Poverty reduction
strategy paper (PRSP) as a major reference, which highlights the steps to be taken. Besides the
PRSP, the vision Burundi 2025 is used as reference, and to create a political environment in
which the MDGs can be achieved.

The instable political situation in Burundi at the end of the 20" century and the first years of this
century has not contributed to a continuous development of the MDGs. Despite of the
improvements made in education and health, Burundi is lacking behind on most targets. The
lack of reliable statistical data on Burundi is a serious handicap for a correct assessment.

A quick overview will be given about the current status of the MDGs.

Goal 1: Eradicate Extreme Poverty and Hunger

In 1990 the poverty rate in Burundi was 35%. The poverty line is set on 820 FBU/day in the
urban areas and 525 FBU/day (+/- $0.40) in the rural areas. Based on these thresholds, and
2008 numbers, 67% of the population is living beneath the poverty line. This means a poverty
increase of 32% over those years. The persistence armed conflicts and civil war, together with a
drop in production and public aid, have contributed to this increase.

Food insecurity is a chronic problem in Burundi, with 35.2% of underweighted children under 5
years. Figures from 2007 show that 44.2% of the population is not food balanced. Only 17.1%
have a diet which is addressed as acceptable.

Goal 2: Achieve universal primary education

Good progress has been made. For the school year 2008-2009 the enrollment rate was 89.7%.
There is a significant increase compared to the 1990 level of 52.8%. The Gross enrolment rate
reached to 130% in 2009, as also older children could enroll for the free education from 2005
onwards. For the same year the rate of completion reached 46%. Literacy in the age of 15-24
increased from 53% in 1990 to 78% in 2007. There is a possibility that this MDG will be
achieved, as there are high level political commitments taken over the last years by the
government.

Goal 3: Promote gender equality and empower women

For public primary education the rate girls/boys in 2009 was almost equal at 97%. For
secondary education the ratio is 72%, and for higher education the rate was about 36% in 2006.
These numbers suggest that the dropout rate for girls is much higher. Effort should be taken to
implement the positive trend from the primary education further into secondary and higher
education. Over the last years, female positions in politics have increased slightly to 31% of the
cabinet members and 32% of parliament in 2006 (12% in 1993). There is still a long way to go
before full female emancipation can be reached.

Goal 4: Reduce child mortality

The mortality rate of children under five was 168 per thousand births in 2008, compared to 203
in 1990. This is a decrease of 17%. The overall goal is to reduce this with two thirds to 33% of
the 1990 values, which would be 67 or lower. The measles vaccination program has been
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effective; with 84% of the children immunized in 2008 the disease was no longer within the top
ten causes of infant mortality.

Goal 5: Improve maternal health

The maternal mortality ratio is improving, but not fast enough to reach the goal of decreasing
this with 75% by 2015. The maternal mortality rate was estimated in 2007 to be 620 deaths per
100,000 births compared to 800 in 1990, which is a decrease of 23%. The births attended by
skilled medical staff were 56% in 2008.

Goal 6: Combat HIV/AIDS, malaria and other diseases

The prevalence of HIV/aids in Burundi increased over the last years. In urban areas it increased
from 4.0% to 4.59%, and in rural areas from 2.2% to 2.82%. Malaria is still the first cause of
death in Burundi and Tuberculosis is noted as third. The incidence rate from malaria decreased
over the years from 46.5% in 2000 to 24.6% in 2008. For malaria good steps have been set,
and the distribution of more mosquito nets can help to decrease infections further. Combating
HIV/aids is more complicated, and many social structures and ideas push the increase of HIV.
More awareness is needed to decrease HIV.

Goal 7: Ensure environmental sustainability

National resources are under great pressure as the population density is high. Deforestation is a
problem, especially during the crisis. Nowadays there is a light improvement in re-forestation,
but compared to 1990 forest decreased by 1.9% of the land area. Over 90% uses wood and
coals as primary energy source. Greenhouse gas emissions decreased by 15% from 1990.
Accessibility to drinking water was estimated to be 95% in 2008, which is close to the target of
100%. 93.8% uses latrines in 2008, but only 36.3% of these latrines are in good condition.

Goal 8: Develop a global partnership for development

Burundi tries to use the aid efficiently. In 2008, 40% of the GDP came from grants and aid with

a total of $457 million. The Official Development Assistance (ODA) increased over time, starting

with the Arusha agreement in 2000, when more effort was put on stable governance. Burundi

tries to diversify exports and increase markets, and therefore joins international trade

organizations.| n 2007 nearly all of Bocated ardundBujunibOr® phar maci e
Gitega and Ngozi. Therefore, access to medical assistance remains poor in most of the country.

Mobile phone subscribers increased from 100,000 in 2003, to 484,314 in 2008 (60 out of 1000).

From all the people that have access to electricity 4% can access a computer.

1.1.3 Poverty reduction strategyl

Wi t hi 6Grovitthaad Poverty Reduction Strategy Fr a me w dGPRSE) there are four
principal objectives: (i) good governance, (ii) equitable and sustainable growth, (iii) development
of human capital, and (iv) combating HIV/AIDS.

The first objective enhances a stable security situation that includes former rebels to be
demobilized and disarmed; and to provide integration for this group. Besides this, the defense
and security corps is being professionalized. Reform of the judicial system has been inadequate
over the last years (2006-2009).

Economic growth reached four percent from 2006-2009, which is not sufficient to reduce the
poverty rate of 67% in 2006. The agricultural production growth rate is low (<3%), while 97% of

! This section is based on the PRSP progress report 2011, IMF.
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the poorest Burundians work in this primary sector. Production of electricity is extremely weak,
and reaches only 3-4% of the population. No substantial growth can be seen over the years.

Most progress has been made with the development of Human resources. As described under
the MDGs, the area of education has made good progress. There is free healthcare for woman
giving birth, and the mortality of children under the age of five decreased maternal. In order to
reduce poverty further, it is advised to put more effort in rural development, agriculture and
livestock. The export crops must be reformed and diversified and infrastructure should be
developed. The development of the private sector has a high priority in order to provide a strong
impetus to growth.

1.1.4 Legal framework

The Government of Burundi formulated it first National Master Plan in 1992. The National Water
Policy (NWP) and Strategic action plan was completed in 2001 to manage the national water
resources in an integrated and sustainable manner. The accompanying Action Plan indicated
objectives, actions, performance indicators, institutional responsibilities, budgets and an
implementation calendar. The Ministry of Land Management, Environment and Tourism were
the overall coordinator, and the Geographical Institute of Burundi was the technical coordinator
of the Action Plan that anticipates participation by public sector and local communities through
communal administration. However the NWP has never been presented to the Parliament to be
accorded to a legal status. The NWP defined rivers, lakes, springs, groundwater, swamps
permanently covered with water, islands, hydraulic structures constructed for the purpose of
public benefit as public domain resources managed by the Ministry of Land Management,
Environment and Tourism. No water intake or water effluent as well as the related water
structures can be built in this public hydraulic domain without an authorization or a concession
of the national water administration. However water can be abstracted freely from the ground or
surface water for domestic purposes (human food supply, hygiene, washing, plant and animal
production for domestic consumption). The law also establishes a priority order for the different
water uses. Domestic water use enjoys the highest priority, followed by agricultural uses. The
later cover water demands of livestock, fisheries and irrigation. These uses are followed by
industrial, environmental and recreational water uses in declining order of priority. The holders
of the water use rights have to use the water in a rational and economic way as well as to
respect the rights of the other legitimate users. The water administration manages the water
release of reservoirs on the basis of water needs, hydrologic and meteorological data and can
decrease the discharge in case of water shortages.

1.1.5 Socio-economic context and institutional setting

This section describes the socio-economic context and institutional setting for irrigation
development in Burundi. The main parameters and their sources are summarized respectively
in the table on socio-economic context and institutional setting. The highlights are:

Socio-economic context:

91 Burundi retains a largely rural population (89%)

1 Poverty levels remain high i even slightly upwards of neighbouring countries (67%
below national poverty line)

1 On main social services: health expenditures (USD 20/ capita), population with access
to improved source of drinking water (72%), electric power consumption (24 KWh per
capita) and female illiteracy (39%) Burundi scores slightly better than other countries in
the same socio-economic bracket

9 Agriculture is the main provider of jobs in Burundi (90%)
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il

In economic value Burundi is a net exporter of agricultural products (import to export is
0.86). The total value of agricultural exports is modest though (USD 56 M)
With respect to food Burundi is a net importer (value of food imports USD 44 M)

Agricultural services:

il

1
f

Agricultural road density is low (12.5 km/1000 sq. km arable land) i affecting
agricultural marketing

Fertilizer use is at a minimum (2.2 kg/ ha)

The use of mechanical equipment is minimal (1.7 tractor per 1000 sq km of arable land

Irrigation and water use:

il

1
f
f

Irrigated land is a small fraction of arable land (1.6%)

Total water abstraction is a small percentage of renewable resources (2.3%)

No data are available on groundwater usage

Irrigation performance is median as compared with Nile Basin countries (rank 4 out of 8)
T agricultural water productivity is relatively low (7/8) but crop consumption use is
relatively high (2/8)

Institutions:

f

The institutional framework for irrigation and water development is weak. Main polices
for irrigation and water resource development is National Water Policy 2009, its
implementation however needs further political, organizational and institutional
measures. These are mainly addressed in ProSecEau Project (2007-2015). The
cohesive institution is the National Commission for Water: an inter-ministerial body for
managing water resources under authority of Ministry of Energy and Mines.

The institutional mandate for irrigation development is shared between the Ministry of
Water, environment, Planning and Urban Affairs (MEEATU), the Ministry of Agricultural
and Livestock, Ministry of Water, Energy and minerals, the National Commission for
Water and the National Project Implementation Agency

There is no water licensing system in place or payment of water fees

Only a small portion (5%) of land ownership is registered but reforms are underway

On indicators of government effectiveness (12.9) and rule of law (-1.7) Burundi scores low i in
line with other SSA countries.
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BURUNDI - INSTITUTIONAL

Main guiding policies, act and ordinances

= —a

National water Policy (2009), overall objective is toueassustainable water for all users by
KIFENY2yA2dza RSOSt2LIYSyd 2F GKS ylriAzylLf &t
however further policy, organizational and institutional measures which are aso described (
2010, pp. 73)

ProSecEa®roject (200 n mp 0 X Ay Of dzZRS& LI NIYSNBKAL)I 0S8
water sector, including its policies, laws, and regulations to further strategic planning and integ
management of water resources (USAID, 2010, pp. 38)

Guiding poli@s towards a cohesive policy on water control and use are: Strategy Pape2@0D
(AFDG), Poverty Reduction Strategy Paper 2006 (Cadre Strategique de Croissanasdtetcdatre
la Pauvrete 2006), Burundi 2025, National Environment Strategy 2000

National Action Plan for Adaptation to climate change (2007)

National Strategy of Sustainable Land Use (2007)

Institutional mandate irrigation development (Aquastat, if not
indicated otherwise)

1

MEEATU (Ministry of Water, environment, Planning and Urbarir&jftheir activities incude desigr
and monitoring of irrigation schemes, structures and farm buildings (sheds, barns, dipping tan
etc.)

o Directorate of WatefUSAID, 2010, pp. 39)

o Directorate of landUSAID, 2010, pp. 40)
Ministry of Agriculture and Léstock, their activities include operation and usages of water
resources
Ministry of Water, Energy and minerals, their activities inlude operations and usages of
resources within their sector

o National Commision for Water: an intarinisterial body ér managing water resources
National Project Implementation Agency

Water Permit System i Drillers (Meghani, M. et al. 2007, pp. 26)

There is no permit system, due to lack of Legal base for it. There is only one drilling company in
country with little equipment. However, it is able to meet the demand. No training capacity available ir

country.

Water Permit System 1 Users (lbid., pp 47 and 62)

No user payments for water

Other institutions involved in irrigation development (lbid.) 1 UNICEFPNUD, RO, BT(@Belgium). Their main concerns are development, protection
management of groundwater resources
1 BAP (Burundi Agribusiness Program) and ADC (Agent de developpement communautairg
scale irrigation Programss
1 Lake Tanganyika Authorithy (LTAjandboundary issues around the lake, for Burundi specfi
wastewater production and pollution
Local organizations Unknown

Private sector

Poorly developed
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Support to small scale irrigation development (vocational sector, 1 & . dzN3zysiarif@ Agricultural policy for market oriented agriculture includes promotion of
scale irrigation (World Bank, 2009, issue 81)

1 Examples are:

o0 the granting of 280 pedal pumps to irrigate 158ha in Lac du Nord marhes, Kir
Province; rehabilitmn of Murambi channel and Rugombo irrigation networka
YSYiA2ySR 622NIR .IFy1lZ uwunnys AadadzS wmnq

o Irrigation development in Nyavymo, Rugamira and Kabyenge Marshlands (2,000 h
Lake Cohohairrigation (500 ha) ADF (2008)

Land tenure 1 Officially landhas to be registered, actually less than 5% of all land is registered and owner
rather based on oral testimony. Land reforms are underway, current performance of land
rights is lom(USAID, 200XX)

T a¢2 &2t @S GKS I yR (YBiad IS © returdeedny &ffar comBiénbui
compensation and, through a process of land reform, (i) address the issue of secu
G§SYydNBé¢o! TNAOIY 5S8@St2LIYSydG .yl DNRBdAzZIZ HJ

1  Currently CLOP (Commission on Land and Other Propertiggoiatment by the government t
settle land issues

land planning)®

Government Effectiveness (percentile rank 0-100) (Worldbank, | 12.9
2009)

Rule of Law (-2.5 1 2.5, in which high values represent effective | -1,7

enforcement of law (Ibid.)

% Current programs in irrigation development include (I) NELSAP Kagera River Basin Transboundary Integrated Water Resources Development Project (TKTIWRDP) of which one
component focuses on preparation of IWRM plans for the lakes and marhlands of Lacs du Nord (Bugesera) (USAID, 2010, pp. 38); (ll) Infrastructure rehabilitation in Lacs du North and
Bugesera area, especially to increasse rice production (World Bank PRASAB Project, 2004-2010); (lll) Integrated Watershed Management Projects in eight water sheds south of Bujumbura
through French Cooperation (USAID, 2010); (IV) Agricultural Intensification and Value-enhancing Support Project (IFAD), covering six provinces north and east of the capital Bujumbura,
including marshland development and rehabilitation for improved rice production (IFAD); (V) USAID Food for Peace Project/ Multi Year Assistance Program (MYAP) and (VI) GEF (Global
Environment Facility) small grant programs
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BURUNDSOCIGECONOMIC

IRRIGATED AGRICULTURE

Irrigated land (% of crop land) (Aquastat, 2002) | 1.59
Irrigated land entire country (ha) (Bast. and Perry, 2009; AQUASTAT and WB, | 11,793-21,430
Actually irrigated (ha) (World Bank, 2008) 5,000
Irrigation potential (entire country) (FAO, 1997a and AQUASTAT, 2007) 105,000 - 215,000
Irrigated Land nile basin (potential) (Bastiaansen and Perry, 2009) 14,625-215,000
Irrigation schemes in Nile Basin n.a.
Small schemes (national level) (Ibid.) 800
Medium schemes (national level) (Ibid.) 500
Large schemes (national level) (Ibid.) 5660
Potential schemes (Nile Basin) n.a.
Water Sources Rivers and lakes
Water Sources - Names n.a.
Irrigated area per household (ha) (national level) ((Ibid.) 0.5
SUSTAINABLE WATER ABSTRACTION RATES (AQUASTAT, 2000)
Renewable resources (km3/year) 12.54
Overlap 7.47
Surface water 12.54
ground water 7.47
Dependency ratio 19.75
ACTUAL WATER ABSTRACTION RATES
Groundwater (km3/year) n.a.
Surface (km3/year) n.a.
Total water withdrawal (km3/year) (AQUASTAT, 2000) 0.288
% of renewable water resources (AQUASTAT, 2002) 2.30
Water abstraction points™ n.a.
Deep Motorized boreholes n.a.
Motorized boreholes n.a.
Manual boreholes n.a.
Protected shallow wells n.a.
Windmill boreholes n.a.
Springs n.a.

Food exports, FAO (current US$M) (FAO Statistical Yearbook 2010) 244
Food imports, FAO (current US$M) (FAO Statistical Yearbook 2010) 43.67
Imports/exports(calculated) 17,88
Health expenditure per capita (World Bank, current US$, 2009) 20
Improved waer source (% of population with access) (World Bank, 2008 72
Improved water source, rural (% of rural population with access) 71
Improved water source, urban (% of urban population with access) 83
Poverty (% below national poverty line) (UNSTAT, 2006) 66.9
llliteracy rate¢Male (15+UNICEF, 2009) 37.4
llliteracy rate--Female (15€YNICEF, 2009) 39.1
Primary completion rate, total (% of relevant age group) (UNICEF, 2005 34.6
Road density (road km/100 sqg. km of land area) (IRF, 2004) 44
Roal to arable land density (road km/1000 sq. km arable land) 12.51
Roads, paved (% of total roads) 10,4
Electric power consumption (kWh per capita) (CIA, 2005) 24
Country area (km2FAOSTAT, 2009) 27,830
Land area (km2FAOSTAT, 2009) 25,680
Popuation, ProjectedEstimatedFAOSAT, 2010) 8,383,000
Urban population (% of total population) (FAOSTAT, 2010) 11
Rural population (% of total population)(calculated) 89
Population density (pp/k) (World Bank, 2010) 326
AGRICULTURAL

Agricultural exprts (US$M) (FAOSTAT, 2008) 56.81
Agricultural Import (Current US$M) (FAOSTAT, 2008) 48.69
Import/export (calculated) 0,86
Value added in agriculture, growth (%) 0.95
Value added, agriculture (% of GDP) (AQUASTAT, 2005) 34.85
Employment agriculture (% of population) 90
Agricultual machinery (tractors /100 square km arable) (World bank, 1.72
Agriculture value added per worker (Constant 2000 US$) (WB, 2005) 70
Fertilizer consumption (kg per hectare of arable land) (WB, 2008) 2.2
Cereal cropland (% of land area) (of which irrigated, %) (WB, 2009) 9
Agricultural area (ha) (FAO Resource Stat, 2009) 2,150,000
Arable land (ha) (FAO Resource Stat, 2009) 900,000

* There is no significant use of groundwater for irrigation (Meghani, M. et al. 2007, pp. 38)

® More information should be available at Groundwater competency centre (University of Burundi)

(Meghani, M. et al. 2007, pp. 29)
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IRRIGATION PERFORMANCE (Bastiaansen and Perry, 2009)°

Overall Irrigation performance Large Scale Irrigation (0-5) 3.6
Result Oriented Performance 297
Sustainability Oriented Performance 4.25°
Process Oriented Performance 3.7°

Detailed Irrigation Performance Parameters

Water Productivity (Performance 0-5) (Rank within Nile 3.04)
Basin 1-8)

Agricultural water Productivity 2.8 (7)
Crop consumptive use 3.4(2)
Beneficial Water Use 2.8 (7)
Adequacy 3.1(5
Uniformity 4.4 (4)
Reliability 3.9(4)
Sustainability 351)
AGROPHYSICAL (Bastiaansen and Perry, 2009)

Irrigated crops (ha) Maize (43,000), Rice

(17,000), Vegetables
(9,000), Sorghum
(18,000), Sugarcane

(3,000)
Cereal yield rainfed (kg/ha) (Nett yield) 1,249
Biomass production (satellites) (kg/ha) (Nett yield) 9,755
Cereal yield irrigated (kg/ha) (Nett yield) 4,228
Yield Increment 2,979
Net Increment 894

6 Specific recommendations for improvement of irrigation performane, as mentioned in
Bastiaansen and Perry (2009): Increase transpiration instead of unproductive evaporation
through intercropping methods for example, use of fertilzer and improved feed stock

” Referred to as low in Bastiaansen and Perry (2009) should become more output oriented
8 Referred to as good in Bastiaansen and Perry (2009), no comments




2 Countrywide irrigation potential

2.1 Terrain and soil

2.1.1 Relief, climate, and hydrography

Burundi is a mountainous area with some plains in the Imbo, Buragane, Mosso and Bugesera
natural regions. The climate is tropical and tempered by altitude. Average temperature ranges
between 15 and 24 degrees Celsius. However, extreme high temperatures of 33 degrees
Celsius during the day are not an exception. Despite the climate challenges currently observed
within the Eastern Africa region, Burundi detains an important potential for irrigation.
Unfortunately this is currently underused at the moment. The average annual rainfall in Burundi
is sufficient, ranging from 700 to 2000 mm per year. It is partly for this reason that rainfed
agriculture is by far more dominant than irrigated agriculture. Agricultural activity is marked by
two rainy seasons: the first season from February to May, which provides 60% of the total
precipitation, and the second season from September to December, delivering 40% of the total
precipitation.

Burundi is divided into eleven natural regions and five agro-ecological zones. The plain of Imbo:
lowlands (774-1000 m) with a warm tropical climate (23°C average temperature), a low amount
of rainfall (annual 800-1000 mm), and a dry season of 5-6 months. The west slope of the
Congo-Nile ridge: a mountainous area with elevations ranging from 1000 to 2000 m, Annual
rainfall ranges from 1100 to 1800 mm and temperatures vary between 23 and 17°C. The
Congo-Nile ridge: elevations range from 2000 to 2670 m, and the annual rainfall varies between
1500 and 2000 mm, and mean annual temperatures ranging between 12 and 16°C. The central
plateau: elevation varies between 1500 and 2000 m, while the average annual rainfall varies
between 1150 and 1500 mm, and temperatures betweenl16 and 18°C. The East and Northeast
depressions: altitude varying between 1320 and 1500 m, rainfall between 600 and 1100 mm,
and temperature around 20°C.

2.1.2 Terrain suitability

The terrain slope is a key characteristic for assessing the irrigation potential. Steeper slopes
evidently are less suitable for irrigation. Different types of irrigation also have different
associated slope suitability. Three different irrigation types are included in the suitability
analysis: border/furrow, sprinkler irrigation, drip irrigation, and hill-side irrigation (see main
report). The base of this analysis is the digital elevation model of the 90-meters SRTM. This
DEM was used to derive slopes and to undertake the suitability analysis.
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Figure 2: Digital Elevation Model of Burundi. (Source: ASTER)

R . Water

In Figure 2 the DEM for the country is shown. Burundi is characterized by quite some mountains
throughout the country with lowland areas along Lake Tangayika and the boder with DRC.
Associated slopes can be seen in Figure 3. Based on these slope classes for each of the three
irrigation types suitability for irrigation has been determined. It is clear that suitability for surface
irrigation is very limited in the country and that is why Burundi is promoting hill-side irrigation.
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Figure 3: Terrain slope as percentage (top), surface irrigation (middle), and drip irrigation
(bottom).
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