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1 Introduction

1.1 Background*!

Tanzania (Figure 1) is located in East Africa and shares its borders with Kenya and Uganda in
the north, Rwanda, Burundi and the Democratic Republic of Congo to the west, and Zambia,
Malawi and Mozambique to the south. The Indian Ocean is located at the eastern border of
Tanzania. Tanzania covers an area of 945,203 km?, of which 6.2% is water. The 2009
population estimates is 43.7 million.
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Figure 1: Map of Tanzania (source: CIA Factbook).

1.1.1  Socio-economy

Agricultural Sector is still the leading sector of the economy of Tanzania, despite the rapid
growth of the mining sector, and accounts for over a quarter (1/4) of the GDP and export
earnings. The agricultural GDP has grown at 3.3% per year since 1985, the main food crops at
3.5%, and export crops at 5.4% per year. Over 80% of the poor people live in rural areas and
their livelihood depends on agriculture. Moreover, about 80% of the population live and earn
their living in rural areas with agriculture as the mainstay of their living. It has linkages with the
non-farm sector through forward linkages to agro-processing, consumption and export. These
linkages provide raw materials to industries and a market for manufactured goods. The
agricultural sector has maintained a steady growth rate of over 3% per annum over the last
decade. Although this is greater than the growth rate of the population, this rate is considered to
be unsatisfactory, because it has failed to improve the livelihood of the rural population whose
major occupation is agriculture. This has often resulted in localized food insecurity and hunger,
which has been intensified by the lack of access to external resources for households.

! Information in this chapter is among other sources based on: FAOSTAT, CIA world fact book, UNDP, phase 1 report.
;t%avukiro, 2007 and Niyongabo, 2007.
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1.1.2  Millennium Development Goals, current status

The Millennium Development Goals (MDG) report, published in 2010, is not only giving an
update about the current state of the MDGs, but also looks back to 50 years independence. To
achieve the objectives of the MDGs, the government implemented a strategy for growth and
poverty reduction. This strategy contains clear guidelines and an action plan to bring it into
practice.

Tanzania is clearly on track to achieving the MDGs related to primary education, child mortality,
gender equality, and access to improved sanitation, but is lagging behind in other MDGs.
Although progress has been made, the spread of HIV/AIDS is the single most impoverishing
force facing people and households in Tanzania today. If not halted and reversed, it threatens
not only the achievement of the targets in the Poverty Reduction Strategies MKUKUTA and
MKUZA but the MDGs more broadly.

Despite the progress made, the country still faces huge challenges: economic growth has been
neither broad based nor robust enough to lead to a significant reduction in poverty, and
indicators for social progress are less than impressive. As a result, the overall human
development remains low, with a human development index of 0.398 in 2010, compared to
0.329 in 1990.

With a sound policy framework for poverty reduction and its comprehensive poverty monitoring
system, Tanzania can achieve most of the MDGs by 2015, if concerted efforts are directed
towards addressing the HIV/AIDS pandemic, strengthening institutional, structural, policy and
infrastructural capacity, improving efficiency in resource mobilization, and strengthening the
PRS focus on MDGs as a strategic tool for meeting the 2015 target.

Although recent statistics and information (2000/01 and 2007 HBS) show that it is unlikely that
Tanzania will reduce extreme poverty by 2015, Tanzania has a potential of reducing food
poverty by 2015, if the current efforts to revive and accelerate agriculture production can be
sustained (MDGR 2008).

Policy direction towards a pro-poor growth strategy targeting investments in key areas such as
income and employment generating activities, provision of basic services such as health and
quality education and infrastructure would be critical for meeting the MDG targets.

A condensed overview is provided here about the current status of the MDGs and its projection
to achieve these MDGs is provided by UNDP™.

Goal 1: Eradicate Extreme Poverty and Hunger
1 1.1 Proportion of population below
U 3 Not achievable
1 1.8 Under-5 Underweight
0 3 Not achievable
I 1.8 Under-5 Stunted
U 3 Not achievable

Goal 2: Achieve universal primary education
1 2.1 Net enrolment ratio in primary education
i 3 dhievable
1 2.2 Gross enrolment ratio in primary education
U 3 Achievable

! http://www.tz.undp.org/mdgs_progress.html
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Goal 3: Promote gender equality and empower women

1 3.1 Ratio of girls to boys in primary school
0 3 Achievable

1 3.2 Ratio of girls to boys in secondary school
U 3 Achievable

1 3.3 Ratio of females to males in tertiary education
U 3 Achievable probable

1 3.4 Proportion of women among members of Parliament
U 3 Achievable probable

Goal 4: Reduce child mortality
1 4.1 Under-five mortality rate
U 3 Achievable
1 4.2 Infant mortality rate
U 3 Achievable probable
1 4.3 Proportion of children vaccinated against measles
U 3 Not achievable

Goal 5: Improve maternal health
1 5.1 Maternal Mortality Ratio
U 3 Not achievable
1 5.2 Proportion of births attended by skilled health personnel
U 3 Not achievable

Goal 6: Combat HIV/AIDS, malaria and other diseases
1 6.1 HIV prevalence, 15-24 years
U 3 Achievable
1 6.3 Number of malaria cases and incidence
U 3 Achievable probable
1 6.3 Number of tuberculosis cases and incidence
U 3 Not achievable

Goal 7: Ensure environmental sustainability
1 7.8 Proportion of rural population using an improved drinking water source
U 3 Not achievable
1 7.8 Proportion of urban population using an improved drinking water source
U 3 Achievable
1 7.9 Proportion of people with access to improved sanitation
U 3 Achievable

Goal 8: Develop a global partnership for development
1 Not assessed yet
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1.1.3  Poverty reduction strategy

Tanzania is implementing its poverty reduction strategy through its so called MKUKUTA Il. The

overall focus is to continues to be that of accelerating economic growth, reducing poverty,

improving the standard of living and social welfare of the people of Tanzania as well as good

governance and accountability. MKUKUTA |1 is a vehi
Vision 2025, the Millennium Development Goals (MDGSs).

Though MKUKUTA Il builds on its predecgewhor 6s strat
and enhancement of productivity, with greater alignment of the interventions towards wealth

creation as a way out of poverty. This orientation thus opens space for realignment of

subsequent medium term strategies and calls for more active private sector participation.

MKUKUTA Il has also been informed by changes in the global environment. The recent global

financi al and economic crises wild/l continue to have
some time. Besides the shocks, policy developments at the global and regional levels have

continued to shape the way Tanzania interacts with other economies .There are opportunities

and, sometimes, constraints associated with WTO, EPA policies related to global economic

architecture, climate change, as well as regional developments such as the onset of the East

African Common Market .MKUKUTA Il takes cognizance of the opportunities associated with

these developments, such as, trade expansion, joint infrastructure development, and also non-

economic benefits such as regional peace initiatives .

MKUKUTA Il emphasizes on (i) focused and sharper prioritization of interventions - projects and
programmes - in key priority growth and poverty reduction sectors (ii) strengthening evidence-
based planning and resource allocation in the priority interventions (iii) aligning strategic plans
of MDAs and LGAs to this strategy (iv) strengthenin
capacity (v) scaling up the role and participation of the private sector in priority areas of growth
and poverty reduction, (vi) improving human resources capacity, in terms of skills, knowledge,
and efficient deployment (vii) fostering changes in mind-set toward hard work, patriotism, and
self-reliance; (viii) mainstreaming cross cutting issues in MDAs and LGAs processes, (ix)
strengthening the monitoring and reporting systems; and (x) better implementation of core
reforms, including paying strong attention to further improvement of public finance management
systems .

1.1.4 Legal framework

The new National Water Policy (NAWAPO) of July 2002 is the outcome of a review of the
national water policy of 1991. The review was carried out under the River Basin Management
and Smallholder Irrigation Improvement Project (RBMSIIP) and the new policy incorporated the
principles of IWRM that were initiated by the Dublin Water Conference. In July 2002 the
Government of Tanzania issued the National Water Policy whose main objectives were to
establish a comprehensive framework: for sustainable development and management of water
resources and for participatory agreements on the allocation of water uses. The policy
incorporated the decentralization drive that was launched by the Local Government Reform
Program. The Ministry of Water became responsible for the Policy, Legal and Institutional
Frameworks function and the operational function was delegated to Local Government
Authorities. Basin Water Offices were established to coordinate water resource management
between the Regional and Local Government authorities at river basin level. In February 2005
the Government issued the National Water Sector Development Strategy 2005 to 2015.

! This section is based on: Second National Strategy for Growth and Reduction of Poverty (NSGRP II)
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TANZANIAT INSTITUTIONAL

Main guiding policies, act and ordinances

1 The National Irrigation Policy (2009), it covers all areas of irrigation
interventions

1 National Irrigation Management Plan 2002 (NIMP), proposes an irrigation

development programme that includes only smallholder schemes and is to

be implemented by 2017 (ICID).

Tanzania Development Vision 2000-2025 (TDV-2025)(GoT, 2009)

National Strategy for growth and Reduction of Poverty (NSGRP-

MKUKUTA) June 2005

Agricultural Sector Development Strategy (ASDS) 2001

Agricultural Sector Development Programme (ASDP) 2006

Rural Development Strategy (RDS) 2001

Water Resources Management Act No. 11 (2009) (WRMA)

5-year water resource management plans exist at catchment level

(Kashaigilli, 2010, pp. 48)

E ]

= —a —a —a —a

Institutional mandate irrigation development (Kashaigilli, J.J., 2010)

1 Ministry of Water and Irrigation, decentralized till scheme level through
District Offices; Regional and local Government Authorities (LGA)Irrigation
Scheme Management Support Teams (SMST)

0 Water Resource Division

Other institutions are catchmennt and sahtchment water committees of th
basin (need to be established as section 29 of WRMA articulteshaigilli,
2010, pp. 40)

I Tanzania National Committee for Irrigation and Drainage (TANCID)

Water Permit System i Drillers (Kashaigilli, 2010, p. 40)

Application for "Permit for water well drilling and installation" at Basin Water Boards,
Water Resources Division. DDCA (Drilling and Dam Construction Agency) is a
licensed driller

Water Permit System i Users (Kashaigilli, 2010, p. 48 and 49)

These are issued by the Basin water Boards (section 43 of the WRMA) provision
will be set out by WRMA for quantity, pollution, drainage, etc., same applies for
groundwater use, section 54 of the WRMA, according to safe yield of aquifer, as
described in section 61 of the WRMA. As WRMA is new current permits are issued
without considering existing policy framework.

Other institutions involved in irrigation development

International donors are dozens World Bank, USAID and IFAD

Local organizations

1  WUAs are established as part of section 80, WRMA
1 Irrigators organization will be established and participate in O&M of
scheme management (GoT, 2009)
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Private sector

1  The participation of Private Sector in construction, consultancy services,
support services and management in irrigation development in Tanzania is
very low.(GoT, 2009, pp. 32)

Support to small scale irrigation development (vocational sector, land planning)

There are ultiple academic and research institutions relevant of implementation of
National irrigation policy, as mentioned: Sokoine University of Agriculture (SUA),
University of Dar es Salaam (UDSM), Ardhi University, Dar es salaam Institute of
Technology, Ministry of Agriculture Training Institutes (MATIs), Ministry of
Agriculture Research Institutes (MARIs), Water Development and Management
Institute (WDMI), Vocational Education Training Authority (VETA) (GoT, 2009)

Land tenure

Most of the arable land is categorised as village land and some as general land.
However, land administration procedures are not streamlined to the extent that the
granting of title deeds is painstakingly slow (GoT, pp. 36)

17



TANZANIA - SOCIO-ECONOMIC

IRRIGATED AGRICULTURE

Irrigated land (% of crop land) (Aquastat, 2002) 1.79
Irrigated land entire country (ha) (Kashaigilli, J.J.,2010 and AQUASTAT, 200,000 -
2000) 854,300
Actually irrigated (ha) n.a.
Irrigation potential (entire country) (Kashaigilli, J.J.,2010 and AQUASTAT, 2,100,000-
2007) 2,132,000
Irrigated Land nile basin (potential) (Bastiaansen and Perry, 2009) 475
Irrigation schemes in Nile Basin n.a.
Small schemes (national level) (ha) n.a.
Medium schemes (national level) (ha) n.a.
Large schemes (national level)(ha) n.a.
Potential schemes (Nile Basin) n.a.
Water Sources All irrigation

sites are

irrigated with
surface water

Water Sources - Names

Pangani river

basin
Irrigated area per household (ha) (national level) n.a.
SUSTAINABLE WATER ABSTRACTION RATES (AQUASTAT, 2000)
Renewable resources (km3/year) 96.27
Overlap 26
Surface water 92.27
ground water 30
Dependency ratio 12.75
ACTUAL WATER ABSTRACTION RATES
Groundwater (km3/year) (Kashaigilli, J.J., 2010) 1.27
Surface (km3/year) 3.89
Total water withdrawal (km3/year) (Kashaigilli, J.J., 2010 and AQUASTAT, 5.14-5.18
2002
% of )renewable water resources 5.36
Water abstraction points
Deep Motorized boreholes (Kashaigilli, J.J., 2010) (2005) 1,497
Motorized boreholes n.a.

Food exports, FAO (current US$M) (FAO Statistical Yearbook 2010) 361.59
Food imports, FAO (current US$M) (FAO Statistical Yearbook 2010) 554.49
Imports/exports 1,53
Health expenditure per capita (World Bank, current US$, 2009) 25
Improved water source (% of population with access) (World Bank, 54
Improved water source, rural (% with access) (Kashaigilli, J.J.,2010) 53
Improved water source, urban (% with access)(Kashaigilli, J.J., 2010) 73
Poverty (% below national poverty line) (Kashaigilli, J.J., 2010) 33.4
llliteracy rate i Male (15+) (UNICEF, 2009) 21
llliteracy rate --Female (15+) 331
Primary completion rate, total (% of relevant age group) (World bank, 74
Road density (road km/100 sq. km of land area) (IRF, 2008) 9
Road to arable land density (road km/1000 sq. Km arable land) (IRF, 8.33
Roads, paved (% of total roads) (FAOSTAT, 2008) 7
Electric power consumption (kWh per capita) (World Bank, 2009) 61
Country area (km2) (FAOSTAT, 2009) 947,300
Land area (km2) 885,800
Population, Projected/Estimated (FAOSTAT, 2010) 44,841,000
Urban population (% of total population) (FAOSTAT, 2010) 26
Rural population (% of total population) (FAOSTAT, 2010) 74
Population density (pp/km?) (World Bank, 2010) 51
AGRICULTURAL

Agricultural exports (US$M) (FAOSTAT, 2008) 954.06
Agricultural Import (Current US$M) 643.26
Import/export 0,67
Value added in agriculture, growth (%) (World Bank, 2010) 5
Value added, agriculture (% of GDP) (AQUASTAT, 2006) 45.3
Employment agriculture (% of population) (Kashaigilli, J.J., 2010) 79
Agricultual machinery (tractors /100 square km arable) (World bank, 19.00
Agriculture value added per worker (Constant 2000 US$) (WB, 2009) 283
Fertilizer consumption (kg per hectare of arable land) (WB, 2008) 5.9
Cereal cropland (% of land area) (of which irrigated, %) (WB, 2009) 6
Agricultural area (FAO Resource Stat, 2009) 35,500,000
Arable land (FAO Resource Stat, 2009) 10,000,000
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Manual boreholes (Kashaigilli, J.J., 2010) (2005)

9,281 (growth
1,600 per year)

Protected shallow wells (Kashaigilli, J.J., 2010) (2005) 4,871
Windmill boreholes (Kashaigilli, J.J., 2010) (2005) 475
Springs n.a.
Water networks n.a.
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IRRIGATION PERFORMANCE (Bastiaansen and Perry, 2009)

Overall Irrigation performance Large Scale Irrigation (0-5) 3.17
Result Oriented Performance 3.07
Sustainability Oriented Performance 2.7
Process Oriented Performance 3.65
Detailed Irrigation Performance Parameters

Water Productivity (Performance 0-5) (Rank within Nile 3.1(2
Basin 1-8)

Agricultural water Productivity 3.1(3)
Crop consumptive use 3.2(4)
Beneficial Water Use 3.2(4)
Adequacy 3.3(3)
Uniformity 4.5 (2)
Reliability 3.1(7)
Sustainability 3.9(1)

AGROPHYSICAL (Bastiaansen and Perry, 2009)

Irrigated crops (ha)

Maize (16,000), Rice (34,000),
Vegetables (38,000), Citrus
(7,000), Sugarcane (13,000)

Cereal yield rainfed (kg/ha) (Nett yield) 1,335
Biomass production (satellites) (kg/ha) (Nett yield) 16,947
Cereal yield irrigated (kg/ha) (Nett yield) 7,346
Yield Increment 6,01
Net Increment 1,803
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2 Countrywide irrigation potential

2.1 Terrain and soil

2.1.1 Relief, climate, and hydrography

Tanzania is mountainous in the northeast, wher e Mt.

located. To the north and west are the Great Lakes of Lake Victoria and Lake Tanganyika.
Central Tanzania comprises a large plateau, with plains and arable land. The eastern shore is
hot and humid, with the island of Zanzibar lying just offshore.

Tanzania has a tropical climate with temperatures in the highlands ranging between 10 and
20°C during cold and hot seasons, respectively. The remaining part of the country has
temperatures rarely falling below 20°C. The hottest period extends between November and
February (25-31°C), while the coldest period occurs between May and August (15-20°C). The
annual temperature is 32°C and the climate is cool in the high mountain regions. Tanzania has
two rainfall regions, with one being modal (December-April), and the other being bimodal
(October-December and March-May). The former is experienced in southern, south-west,
central and western parts of the country, and the latter is found to the north and northern coast.
One third of Tanzania receives less than 800 mm of rainfall, which is characterized as the arid
or semi-arid area. Only one-third of the rest of the country has precipitation of above 1,000 mm.
According to Rwehumbiza (2007), seven main agro-ecological zones are present in Tanzania.

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 3: Digital Elevation Model of Tanzania.

In Figure 3 the DEM for the country is shown. Tanzania is characterized by large relatively flat
areas and more mountainous regions. Associated slopes can be seen in Figure 4. 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, drip irrigation and hill-side irrigation is
wide-spread over the country.
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2.1.3  Soil Suitability

Based on local soil maps as combined in the Harmonized World Soil Database (HWSD) soil
suitability for irrigation has been assessed based on the FAO methodology (for details see main
report). The following characteristics are included in the soil suitability assessment: (i) organic
carbon, (ii) soil water holding capacity, (iii) drainage capacity, (iv) soil texture, (v) pH, and (vi)
soil salinity. Given the quite different characteristics for rice crops, two suitability maps were
created.

Concerning the soil, Tanzania has a high suitability for both, dry crops and paddy.
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Figure 6: Salinity, top-soil (left) and sub-soil (right). (Source: study analysis).

2.2 Water

2.2.1 Irrigation water requirements

The amount of water needed during a growing season depends on the crop, yield goal, soil,
temperature, solar radiation, and other bio-physical factors. The amount of water required for
irrigation is also a function of rainfall and irrigation efficiencies. During Phase 1 of this study the
irrigation water requirements are based on an innovative method using satellite information (see
main report for details). The following maps provide for each month the reference
evapotranspiration (= evaporative demand of the atmosphere), the actual evapotranspiration
under current conditions and the final irrigation water requirements.
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Figure 7: Reference evapotranspiration (top), actual evapotranspiration (middle), and
irrigation water requirement (bottom). for January (Average 2001-2010). (Source: study
analysis).
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Figure 8: Reference evapotranspiration (top), actual evapotranspiration (middle), and
irrigation water requirement (bottom). for February (Average 2001-2010). (Source: study

analysis).
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Figure 9: Reference evapotranspiration (top), actual evapotranspiration (middle), and
irrigation water requirement (bottom). for March (Average 2001-2010). (Source: study
analysis).
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Figure 10: Reference evapotranspiration (top), actual evapotranspiration (middle), and
irrigation water requirement (bottom). for April (Average 2001-2010). (Source: study
analysis).
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