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Brief Summary 
 

1. The Irrigation sector has been prioritized for investment by the Government of Tanzania (GoT) 

in the Five Year Development Plan (FYDP III) and the Agricultural Sector Development 

Programme (ASDP II). Irrigated farming is prioritized because it is associated with increased land 

and water productivity, the doubling of farm incomes, greater resilience to climate change 

shocks, and is key for jobs, economic growth, and poverty reduction. This report was 

commissioned to inform the development of a sustainable and efficient irrigation sector in 

Tanzania. The report included data analysis of the National Agricultural Statistical Census (NASC) 

as well as field surveys during the period January to June 2022, and a comparison with regional 

best practices adapted to the Tanzanian situation. 

2. The sector has been seriously underfinanced in the past and performance is weak. The average 

annual budgeted amount over five years (2017‒21) was USD 20 Million, with USD 13.2 Million 

p.a. approved and only USD 5.8 Million p.a. expended. Public irrigation scheme development is 

the primary focus of the National Irrigation Commission (NIRC) and the report found that as much 

as half of the equipped irrigation area was not in use in 2020. The low utilization of built 

infrastructure was due to a combination of: infrastructure dilapidation; weak operations, 

maintenance, and management (OMM) capacity; low farmer contributions for OMM; and water-

resource availability challenges. Growth in total irrigation area has also stagnated, with a 

decrease (-0.5 percent) in the national irrigated area between 2008 and 2020.  

3. The GoT has demonstrated commendable financial commitment to improve the situation with 

a budget allocation of USD 157 million for FY2022‒23 (an increase of 777% over FY2021‒22), 

but historically inefficient use of allocated funds presents a major risk to achieving the desired 

impact. The commitment presents a major opportunity to catalyze irrigation-driven growth but 

approval and release rates for irrigation development have been problematically low. Over the 

2017‒21 period the approval rate was 66.8 percent and the release rate was 36.7 percent on the 

modest average budget allocation of USD 20 Million in the same period. Structural inefficiencies 

are related to the complex and long procurement process and the multi-annual construction 

timelines for large-scale infrastructure construction typical of public irrigation schemes. The GoT, 

following good global practice, is planning to overcome these structural challenges through 

revival of the National Irrigation Development Fund (NIDF) to combine higher total allocation with 

higher efficiency and efficacy of spending.  

4. The report also identified that while the national total area comprising all types of irrigation 

farms and schemes remained stagnant between 2008 and 2020, there was a significant increase 

in the number of individual micro-irrigation adopting irrigation practices. A total of 254,867 new 

irrigation farms were identified, mostly individual micro-irrigation enterprises of small farm size 

(90.9% < 1ha). These irrigation farms were developed by farmers themselves through Farmer-led 

Irrigation Development (FLID) processes, commonly called ‘micro-irrigation’ in Tanzania. The 

irrigation development trends show that a primary focus on costly infrastructure investments on 

public irrigation schemes is not resulting in irrigation growth and related gains, hence 

complementary strategies supporting both scheme development and micro-irrigation should be 

pursued. 
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5. The report proposes ways to translate the new massive financial allocation for irrigation 

development through the creation of three distinct financing windows in the National Irrigation 

Development Fund (NIDF): 

a. Investment Fund for the rehabilitation of existing schemes and new development. Completion 

of unfinished schemes and rehabilitation initiatives generally have higher cost-benefit returns 

than new schemes, and there are locations with high natural resource and market opportunities 

that justify new irrigation schemes. The fund will support public irrigation infrastructure 

investments and engineering services, and the establishment of Irrigator Organizations (IOs) to 

take responsibility for relevant OMM functions (noting that only 11 percent of schemes have 

registered IOs and Irrigation Service Fee (ISF) amounts and collection rates stand at 39 percent in 

the survey of 20 schemes). There are comprehensive guidelines, developed with JICA support in 

2019, and review and revision are needed to ensure: (i) cost-benefit assessments and investment 

prioritization supports optimum returns from capital investments; (ii) upfront agreement with 

farmers regarding their contributions, mutual responsibilities, clearly defined ISF with targets of 

80 to 90 percent recovery rate, and performance management responsibilities for OMM; and 

that (iii) modernization is included in the technical design and management arrangements. 

b. Irrigation Maintenance Fund at a local decentralized level (DIMF) for large infrastructure. In a 

country with recurrent extreme events, programmed periodic maintenance and emergency repair 

of large public infrastructure is fundamental to ensure long-term productive life. Experience in 

other countries (e.g., Senegal) show that the establishment of specialized maintenance units, 

these being separate from the classic OMM unit on the scheme, can lead to significant 

improvements. The DIMF would be a separate irrigation maintenance fund set up in close 

partnership with contributing IOs and LGAs. It would finance the larger infrastructure that is 

beyond IO capability and responsibility for OMM such as flood management dykes, intakes, 

access roads, etc. A dual maintenance arrangement is proposed: (i) the IOs collect the ISF 

primarily for OMM on those parts of the scheme formally under their management; and (ii) a 

smaller portion of the ISF is remitted to the DIMF, supplemented by Government funding. In 

order to ensure accountability, IO contributions to the DIMF need to be ring-fenced at local level, 

either district or regional, with pre-agreed co-payments and jointly agreed maintenance 

programs. To achieve this, a review the National Irrigation Act (2013) is needed to improve the 

institutional framework and structure of the ISF.  

c. Micro Irrigation Fund (MIF). The irrigation development trends in Tanzania show that increased 

Government support for micro-irrigation would accelerate irrigation uptake and related benefits. 

The fund would finance and leverage private finance for micro-irrigation development through 

supporting access to affordable finance for irrigation equipment, as well as supporting a robust 

supply chain and services with the private sector. The report proposes a fund structure centered 

on a partial credit-guarantee for financial institutions, equipment suppliers, and aggregators. The 

fund would challenge and enable value chain actors to venture into new markets and service 

arrangements with farmers. The proposed MIF structure comprises a third-party digital platform 

and verification arrangements for results-based financing. In order to pursue this proposal, 

mapping of high-potential localities and markets, as well as exploration of linkages between the 

Tanzania Agricultural Development Bank (TADB), the Ministry of Agriculture, and the private 

sector are needed.  
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6. Irrigation investments have to be complemented by increased adoption of climate-smart 

agriculture technologies to improve water-use efficiency and boost productivity in public 

schemes and individual micro-irrigation. Current low water and land productivity (20‒30 percent 

of its potential) are unsustainable, with significant environmental costs. Tailored packages of CSA 

practices and technologies should be developed, and properly designed incentives introduced to 

catalyze adoption in order to generate the expected socio-economic and environmental benefits. 

Special efforts should be made in targeting the inclusion of women and youth. 

7. Finally, there is a need for a legal review of the sector in order to ensure the significant budget 

allocations for irrigation translate into positive impacts on the ground. Although the Act is 

relatively comprehensive compared with some other countries in SSA, the roles of the public 

actors involved in the irrigation sector lack sufficient clarity, with overlapping mandates and 

potential confusion and governance gaps. A number of key provisions are missing from the 

Irrigation Act and regulations, or are inadequately addressed. Local government responsibilities 

overlap between the District Irrigation Department and the Regional Irrigation Office. There is 

need for reform of the Act and Regulations led by the NIRC.  Operationalizing the NIDF with these 

three windows requires more than a detailed financial management plan – it requires a 

transformation in roles and responsibilities along the policy and implementation chain within the 

government. A legal review is proposed that will focus on aligning institutional success metrics 

and accountability between Ministry, NIRC, Regional and Local Government, as well as IOs and 

the private sector, and which would accompany the roll-out of the three proposed windows of 

the NIDF. 
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Executive Summary 
 

CONTEXT and PURPOSE 

The Government of Tanzania has re-energized the agricultural sector as a primary driver of inclusive 

economic growth and rural jobs, but productivity remains low, and agricultural potential is yet to 

be fully realized. A major effort is underway to achieve resilient, inclusive, sustainable, and efficient 

agriculture ‒ aspirations which are reflected in new targets to increase the agricultural growth rate 

from 2.2 percent to 6 percent p.a., and in the prioritization of revenue-generating, high-value export 

crop production. To achieve these goals a major turnaround is needed. Tanzania’s national agricultural 

output grew 58 percent in real terms between 2007/8 and 2016/17, but this was almost entirely due 

to expansion of the cultivated area which expanded 57 percent between 2008 and 2020 (from 8.3 

Mha to 13.9 Mha). In the same period, land productivity stagnated, and labor productivity increased 

only fractionally. The goals of six percent growth, and a leap in export production, along with a drive 

for rural jobs and an urgent need to mitigate the sharply increased drought risks and rainfall-

variability, have motivated for the rapid expansion of irrigation farming and better agricultural water-

management practices in Tanzania.  

Strategic decisions on irrigation development must go far beyond water and land resource 

availability; silver-bullet technical solutions; and Government financial and institutional capacity to 

implement programs. There is inevitably a wide financing deficit, and a disconcertingly long and risk-

laden timeline for planning and irrigation system establishment. Successful strategies will have to 

tackle differently the challenge of ensuring plant-water availability, to deal with the increased 

evaporative water-demands due to increased temperatures and climate-related stress on the 

hydrological resource. They must capitalize on existing sectoral momentum where rapid growth is 

already evident, and must both incentivize, and enable, the agribusiness private sector complex ‒ as 

well as farmers themselves ‒ to innovate, invest their own resources, and establish thriving 

enterprises. Deficits in utilization of the existing irrigation infrastructure, asset base, and scheme 

financial and operational sustainability, will have to be identified and solved. Markets, as a driver 

justifying both public and private investment, will be key. Utilization of the full range of agricultural 

water technologies across the spectrum of practices, from wetland farming and rainwater harvesting, 

to supplementary and full irrigation, will be needed alongside complementary climate-smart practices. 

This report supports the strategy discussions and Government initiatives that are currently 

underway to achieve the bold targets articulated by national leadership. The report provides a 

policymaker-oriented overview of immediate challenges and opportunities to move the national 

discussion on agricultural water investments forward. Evidence is presented to support the argument 

that a set of complementary efforts must target three strategic opportunities: re-visioning effective 

public irrigation scheme financial and operational sustainability through selected reforms; enabling 

and catalyzing hundreds of thousands of micro-irrigation enterprises to start up and thrive; and 

ratcheting up the adoption of climate-smart agricultural water management practices in rainfed 

farming. These complementary solutions can accelerate productivity in response to the highly varied 

market and (human, natural, and financial) resource opportunities across the country. Sector status 

was analyzed, and priority themes that contribute to the three complementary strategic pathways 

were then addressed in detail. These are: i) establishment of the Micro Irrigation Fund to support 
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micro-irrigation development; ii) governance for sustainable operations, maintenance, and 

management of public irrigation schemes; iii) financial sustainability of public irrigation schemes with 

attention to the irrigation service fee (ISF) structure; and iv) the adoption of climate-smart agricultural 

practices in rainfed farming. 

AGRICULTURAL WATER SECTOR STATUS 

The country has vast potential to be one of the bread baskets of the region, with access to several 

landlocked countries, and where only a small fraction (9.7 percent) of the high and medium resource 

potential for irrigation is developed. Rainfed farming covers 95 percent of the cultivated area 

(totalling 13.9 million ha) with massive potential for irrigation expansion. Only 9.7 percent of the 

identified irrigation potential (0.7 million ha of 6.9 million ha) is estimated by the National Irrigation 

Commission (NIRC) to be equipped for irrigation, and approximately half the equipped area was 

actually utilized in 2020. The generous rainfall and water resources, combined with low water 

productivity and land productivity, point to economic or institutional water scarcity driving poor 

agricultural water outcomes, rather than absolute water scarcity. 

The irrigation sector’s resource opportunity and pivotal role is recognized in the Government’s new 

target to increase the developed irrigation area by 72 percent (from 0.69 Mha to 1.2 Mha) by 

2025/26. This goal is supported from a budget allocation in 2022/23 from TZS 46.5 Billion (equiv. USD 

20.2 Million) in 2021/22 to TZS 361.5 Billion (equiv. USD 157.2 Million) in 2022/23. Irrigation 

investments have high financial and economic returns on investment, with benefits that include the 

doubling of farm incomes, greater resilience to climate change shocks, and increased poverty 

reduction.  Closing the targeted irrigation gap would drive economic growth, sharply increase high-

value agricultural production and exports, and add an estimated 1 million agricultural jobs by 2025/26.  

The Government has made major strides in enabling development of the irrigation sector by 

enacting the National Irrigation Act (NIA-2013); the regulations (2015); and revitalizing the NIRC and 

the National Irrigation Development Fund (NIDF) to drive the irrigation expansion and productivity 

agenda. The NIRC has identified serious financial and technical problems linked to underperformance 

of public irrigation schemes, and is taking bold turnaround steps. While the institutional reforms in 

the Act reflect progress, business as usual in irrigation development is not working. Irrigation 

performance remains weak with no expansion between 2008 and 2020, due to a raft of problems, 

among them, inadequate budget allocations; poor infrastructure conditions; scheme-level operational 

weaknesses; operation, management, and maintenance (OMM) deficiencies linked to irrigation 

service fees (ISF); farm-enterprise constraints; and limited institutional capacity to drive and support 

the sector. 

Micro-irrigation and farmer-led irrigation development 

Public schemes have historically been the focus of the NIRC, but there is a parallel phenomenon of 

rapid micro-irrigation expansion that has accumulated to cover a large scale nationally, though the 

combined area is not well recorded. These farmers receive little strategic support to achieve their 

full potential, nor are they effectively organized and monitored to ensure resource sustainability. 

Micro-irrigation expansion has been driven by farmers who are making their own private investments 

through the Farmer-led Irrigation Development (FLID) process. They make a major contribution to 

rural livelihoods and the economy, and need to be better understood to maximize positive socio-

economic outcomes and mitigate potentially negative impacts. 
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Irrigation development efforts in Tanzania will mostly involve irrigation farmers active on very small 

farm sizes (90.9 percent of irrigated farms <1ha), alongside a trend of decreasing irrigation farm 

sizes (2008 to 2020) that is not observed in rainfed farming. Very small farms are associated with 

inefficiencies in leveraging input and output markets, and lead to higher transaction costs for private 

sector equipment, markets and financial services providers, and Government extension. Strategic 

responses to ensure farm enterprise success must ensure that large numbers of farmers on very small 

farms can be efficiently accessed, organized, and serviced. 

The dominant sub-sector in terms of number of farmers and area irrigated are micro-irrigation (65.6 

percent of farmers and 38.1 percent of area), and flood recession farmers (12.4 percent of farmers 

and 15.9 percent of irrigated area) who establish their own irrigation systems through FLID 

processes. By comparison, the share of farmers who were located on public irrigation schemes 

(operational and partly operational) was 19.5 percent, covering 22.6 percent of the irrigated area. This 

micro-irrigation group is prioritized in the intervention pathways under Component 1 of the ASDP II 

but a detailed strategy to accelerate micro-irrigation is needed.  

A set of constraints is driving a trend of decreasing irrigated farm sizes, and limiting irrigation 

expansion. Access to affordable financing was identified as the most severe constraint, followed by 

lack of efficient market access and knowledge (agronomic, finance, and marketing), and suitable 

irrigation technology, all assessed as of moderate severity. Both drudgery and water productivity 

issues could be addressed through better access to suitable equipment, and supporting improved 

design of technology alongside better soil-water management and irrigation agronomy. Particular 

attention needs to be paid to women and youth inclusion, to ensure full access to opportunities for 

these groups. They tend to face even greater hurdles in access to finance for equipment, inputs, and 

access to land and water for irrigation than men do. 

Public irrigation schemes 

Over half of the formally recorded irrigation systems appear to be either not used or not functioning, 

and the gap between the area equipped and area actually being irrigated is widening, attributed to 

a spiral of poor infrastructure maintenance, weak irrigation services, low productivity, and inability 

to finance maintenance with the irrigation service fees (ISF). The underlying reasons for these 

problems are mostly explained by gaps in the legal and regulatory arrangements; a knowledge deficit 

in terms of the technical, administrative, and financial aspects of OMM; and weak IO capacity.  

Although the Irrigation Act of 2013 and the Regulations of 2015 are relatively comprehensive 

compared with some other countries in SSA, the roles of the public actors involved in the 

management of public irrigation schemes are insufficiently differentiated, leading to overlapping 

mandates, confusion, and gaps. A large number of key provisions are missing from the Irrigation Act 

and regulations, or inadequately addressed. Local government responsibilities overlap between the 

District Irrigation Department and the Regional Irrigation Office, and the mix of politics and irrigation 

functions can undermine irrigation performance. 

Irrigation service fees were collected on most schemes in a sample survey (20 schemes) conducted 

for the report (85 percent), which is a noteworthy and positive starting point to achieve financial 

sustainability; but the average collection rate of 39 percent, and the amount of the fee (45,700 

Tsh/acre, equiv. USD 43/ha) were both very low. Further, the ISF fee structure was found to be 
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unclear and easily manipulated, and/or miscalculated. The average amount set by IOs was low 

compared to OMM needs, and in terms of SSA norms, approximately ¼ of typical fees in SSA.  

The most prominent factors identified to be constraining ISF collection rates and revenue generation 

for irrigation OMM were: i) the complexity of the ISF calculation based on ‘5% of the average yield’,  

a measure not used in other countries and not applied in practice in Tanzania; and ii) the lack of 

legal clarity in the guidelines, regulations, and the Act in regard to ISF purpose. While the Act, 

regulations, and guidelines are fairly complex to interpret, it was observed that the affordability of the 

guideline ISF calculation is within the normal range for developing countries (typically 10 percent and 

20 percent of the gross margin). The challenge, in aiming to increase revenue for the NIRC and the IO 

through sharply increased fee collection rates and a higher ISF, is not so much linked to the 

recommended amount itself, but rather to ensuring that it can be calculated simply. The purpose must 

be well understood, and there needs to be transparency and trust in how the funds are managed and 

utilized.  

There are other factors that constrain ISF collection rates that also need to be addressed to turn 

around scheme revenue generation for OMM. These include: i) dysfunctional infrastructure that 

compromises irrigation services; ii) lack of operational resources for local government personnel 

located close to IOs; iii) administrative hurdles undermining willing private sector investors and 

operators; iv) the comprehensive OMM guidelines that target technicians rather than IO members; iv) 

low farmer awareness in relation to ISF purpose and structure, transfers to NIRC for “development”, 

and the WR-BWB for “upstream water fee”; v) weak IO organizational capability; and vi) the 

importance of farm productivity and marketing support to drive profitability, and thereby the ability 

to pay ISFs.  

Payment of the regulatory requirement from the ISF to the BWB for “upstream water fee” was 

found to be a source of conflict. Water measurements upstream are not possible in most irrigation 

schemes (without simple gauging stations), water reliability is weak (as most rivers not regulated and 

water supply and environment more highly ranked than agriculture), and fees are very high (around 

30‒40% of the ISF). This very high proportion of the ISF allocated to the water use fee is not affordable 

for farmers and requires critical review and policy revision.  

Climate-smart agriculture 

Conventional farming, based on the combination of tillage ploughing, crop rotations, and the 

burning of crop residues, dominates production in Tanzania, with CSA adoption being significant but 

still limited in uptake. According to the National Agricultural Sample Census (NASC) 2020, only 38 

percent of farmers use one or more climate smart practices, and only between 9 and 14 percent 

(depending on farm size) use irrigation. 

High capital costs were identified to be one of the important limiting factors to adoption, and more 

so for farmers on smaller farms. CSA practice adoption rates are highly varied according to the CSA 

practice type, indicating that adoption constraints are highly practice-dependent, and must be 

identified and reduced or eliminated accordingly. These constraints are similar to the main constraints 

limiting FLID, and interventions would thus have synergies that can help to optimize operational 

planning. 

CSA was identified to have both higher farm productivity and farm returns, particularly when 

multiple practices are used complimentarily and production is more profitable for the farmers than 
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using conventional practices. The internal rates of return on CSA investment programs were also 

shown to be high (>30 percent) justifying ongoing efforts to drive widespread uptake. Given the 

confirmed benefits of increased productivity and financial returns (both farm and wider economic), 

and the increased resilience deriving from CSA, identifying and removing the hurdles to adoption can 

make a key contribution to development goals. These include removal of hurdles to irrigation 

adoption, a key CSA practice. 

RECOMMENDATIONS 

The report makes a strong case that the irrigation sector can best contribute to agricultural 

development goals by pursuing complementary pathways to optimize use and sustainability of 

existing irrigation assets, and trigger micro-irrigation growth in tandem with an enabled and 

incentivized private sector in support. The recommended avenues of development are: i) public 

scheme institutional reform of irrigation OMM roles and related financing arrangements; ii) farmer-

led micro-irrigation expansion enabled by the establishment of the Micro Irrigation Fund (MIF); and 

iii) increased CSA adoption through targeted packages and incentives.  

Each of the pathways is suited to different farmer types, crops, markets, and natural and financial 

resource realities, but there are complementarities and synergies. Producer organization, value-

chain, and market development activities are similar, and cut across all three pathways. Irrigation 

adoption through FLID as well as other CSA practices have similar knowledge and financial constraints. 

They also have regional specificity that requires the identification of high-potential zones, and the 

definition of related appropriate practices. Inclusion strategies to ensure that women and youth 

benefit appropriately are also similar. When driven together, the combination of pathways provides 

the best chance of achieving the Government goals for irrigation expansion and resilient agricultural 

development. 

 

 

 

 

 

 

 

 

 

Figure A: Complementary pathways for irrigation development and agricultural water 

management in Tanzania 
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Pathway 1 ‒ Reforms to accelerate public irrigation scheme development and generate 

revenue for operations, maintenance, and management 

It is recommended that this pathway includes: a drive for improved irrigation services delivery 

through legal and regulatory reforms to better clarify roles and functions; scheme-level institutional 

development interventions and local government support; and review and amendment of the ISF 

structure to improve OMM and further fine tune the NIDF and the Maintenance Irrigation Fund (MIF). 

The general lack of complementarity across engagements with and operations on schemes must be 

better integrated to achieve effective devolution of functions, services and support to the lowest 

capable level in the governance eco-system. The potential synergies between national, regional, 

district and irrigation scheme level, particularly the strong linkage between district and scheme level, 

are not fully exploited due to resource and skills deficits, and ultimately undermine developmental 

results.  

The registration and training of IOs should be intensified and scaled up through the establishment 

of a dedicated IO training unit at the NIRC, and planning and support resources provided to the 

Regional Offices to roll out IO training campaigns. Key action items would include the recruitment of 

young staff at national level; establishment of a regional IO team; ensuring the DIEs have transport 

and field resources; documenting lessons at high-performing schemes and sharing experiences; and 

setting up channels to enable private sector investment in smallholder schemes. 

The regulations for the ISF should be reviewed to enable the establishment of a Decentralized 

Irrigation Maintenance Fund (IMF), drawing on international best practice that shows that revenue 

should be controlled and spent where it is generated to ensure efficiency, accountability, and 

transparency. The larger part of the ISF fee would be retained by the IO or legally designated operator, 

for irrigation scheme operations and maintenance. The remaining part would be transferred to the 

proposed IMF under the management of the NIRC. The IMF would be used to support routine and 

periodic maintenance of larger infrastructure (weirs, intakes, access roads, etc.), and specifically target 

larger infrastructure that is beyond the technical and financial capability of the IO, and which therefore 

needs to be managed by the regional office of the NIRC.  

The guidelines for setting the ISF amount should be reviewed with the aim of increasing revenue 

for the IOs and the NIRC by simplifying the ISF calculation to align with international best practice 

and the calculation method used by all IOs (i.e. an area-based payment). The ISF amount should 

still be set at a General Assembly of the IO, but be based on the financial need for operations and 

maintenance.  The ISF would be sufficient to cover: scheme level OMM managed by the IO; 

administration costs; modernization investments; and upstream water fees (water usage fees), but 

excluding the OMM costs related to large infrastructure managed by the NIRC at regional level 

through the IMF. 
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Pathway 2 ‒ Farmer-led micro-irrigation development 

The second recommended pathway is micro-irrigation expansion through FLID processes. FLID can 

be catalyzed by removing or reducing the most severe identified constraints, foremost being the 

lack of access to affordable finance for equipment purchases. The modalities of the Micro Irrigation 

Fund (MIF) are not yet defined, and a proposal is needed to address the financial constraint. 

Recommendations also include farm systems support interventions to address second-tier constraints 

of market access and knowledge, and ensure the availability of suitable quality equipment. The MIF 

would be implemented in large scale in areas with identified high irrigation resources and market 

potential.  

It is proposed that the MIF is institutionalized in the Ministry of Agriculture and builds on proven 

Tanzanian loan guarantees and agricultural credit arrangements (AGITF and/or TADB). New 

innovative arrangements would incentivize supply- and demand-side-driven uptake of suitable and 

affordable equipment distribution, while ensuring quality control. The proposed MIF structure would:  

- provide partial credit guarantees to banks and FIs to provide financial services, and to technology 

suppliers, agro-dealers, and off-takers willing to provide an integrated service package – both 

financial services and irrigation equipment;  

Figure A: Proposed arrangements for a Decentralized Irrigation Maintenance Fund 
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- include a digital platform for ease of farmer registration, aggregation, and systemization of loan 

applications, and enable efficient third-party verification;  

- incentivize private sector equipment suppliers to accelerate equipment distribution through a 

results-based financing mechanism with pay-as-you-go and equipment-leasing options;  

- enable efficient administration of payments to FIs and private sector suppliers incentivized by 

results-based modalities, transparency, and accountability, through an independent Third Party 

Verification Agency linked into the digital platform.  

Supporting irrigation expansion through FLID processes requires a fundamental shift in the role of 

the NIRC. The NIRC will have to engage in a change-management process to move from the current 

irrigation development mode of investment in construction and IO capacitation, to a different role of 

reframing the enabling environment for farmers to take up irrigation themselves. New strategies need 

to be developed, with different management and operational skillsets required from a cadre of 

personnel who will have to be retrained or recruited. Budgeting and resource allocation will have to 

be reframed to move from driving investment to facilitating entrepreneurial uptake of irrigation. 

Tanzania needs to coordinate investment partners in order to further develop the concept strategies 

outlined in this report to address the full set of binding constraints and expedite implementation of 

the MIF. Additional studies are needed to: i) address the data and knowledge gap on water 

availability in all 9 basins, specifically, by conducting in-depth investigation and mapping of high micro-

irrigation potential sites, i.e. those where surface and shallow groundwater resources are close to 

irrigable land (within 1km; slopes<10 percent); ii) develop complementary interventions to improve 

farmers’ irrigation agronomy knowledge, including review and improvement of existing mobile 

platforms and farmer advisory apps; iii) enable effective local water resources governance and 

sustainable abstractions though policy review and reform. The reforms would identify alternatives to 

the current requirement where large numbers of individual smallholders must access individual water 

permits and pay fees. This carries excessive administrative transaction costs and is practically 

impossible to enforce. Options would include group-permitting through WUAs or IOs; deregulating 

the permit requirement for micro-irrigators to one of registration without fees; and enable effective 

monitoring and promote sustainable irrigation abstractions. 

 

 

 

 

 

 

 

 

 

 
 
 
Figure B: Proposed Micro Irrigation Fund (MIF) structure and interactions with key actors 

Demand-side 
financing 
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Pathway 3 ‒ Adoption of climate-smart practices 

Tanzania has clear strategies and multiple programs attempting to mainstream CSA practices, but 

while gains have been made, adoption rates are still low. A different approach is needed, involving a 

more purposefully packaged and energized campaign to scale-up selected CSA practices that have 

proven to be economically viable and to increase productivity and farm-level profitability. Pathway 3 

would involve the following: 

- Packages of CSA practices and technologies, by crop and agro-ecological zones, should be 

developed through field agronomic research, and ranked, based on the benefit-cost ratio and 

strategically disseminated to optimize the attainable benefits.  

- Properly designed incentives should be introduced as accompanying measures to the CSA 

packages to catalyze adoption of practices and generate the expected socio-economic and 

environmental benefits. Incentives must be designed to overcome initial adoption hurdles, 

particularly for small farmers who have lower adoption rates, including: direct payments (or 

voucher schemes) to cover the establishment costs; introduction of legislation to favor private 

sector initiatives and business models aimed at improving farmers’ access to services; increased 

access to affordable credit for farmers, aimed at implementing capital-intensive CSA practices and 

technologies; and subsidized agricultural wages paid by farmers, aimed at implementing labor-

intensive CSA practices and technologies in areas where mechanization is not an option. 

- Realistic cost estimates should be done to implement a CSA plan, together with a cost-effective 

development strategy designed to favor CSA adoption in Tanzania among targeted areas, crop 

value chains, and producers. Agriculture data collection by the national Statistical Bureau should 

be included. 

Phasing in of reforms 

Tanzania has clearly identified its priorities for the irrigation and agricultural water sector. This 

involves massive growth of highly productive irrigation farms, producing high-value crops, with an 

emphasis on exports. The irrigation expansion targets are bold, and the aspirations have been backed 

by ministerial budget commitments for infrastructure investment, and enabling resources for local 

government officials to play their critical support role. 

The report has motivated for reform of irrigation OMM roles and financing arrangements, catalyzing 

micro-irrigation by establishing an MIF facility that incentivizes private sector supply side equipment 

financing, and drives adoption of CSA through more targeted packaging to allow farmers to unlock the 

diverse opportunities across the country. The proposed reforms should start with the most impactful 

that are the least difficult to implement, all led by the NIRC and the MoA , as outlined in Table A. 
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Table A: Proposed phasing of reforms 

Initial reforms 

Short timelines 

Second phase reforms 

Moderate timelines 

Pathway 1 (schemes): Review of the ISF fee-

setting arrangements and revision of the 

guidelines on ISF calculation (from percent crop 

revenue to an area-based fee). 

Pathway 1 (schemes): Enable private sector 

companies, through the establishment of 

systematic administrative channels and 

streamlined contractual processes, to take on a 

scheme operational role. 

Pathway 2 (micro-irrigation): Inclusion of micro-

irrigation development in the National Irrigation 

Strategy and re-orientation of the NIRC 

operational practices and capability to facilitate 

and enable FLID. 

Pathway 1 (schemes): Establish the legal basis 

for the Decentralized Irrigation Maintenance 

Fund (DIMF) to support routine, and periodic 

maintenance of larger infrastructure that is 

beyond the technical and financial capability of 

the IO. 

Pathway 2 (micro-irrigation): Establish the 

modalities of the Micro Irrigation Fund to address 

the micro-irrigation financial constraint. 

 

Pathway 2 (micro-irrigation): Enable effective 

local water resources governance and 

ecologically sustainable abstractions through 

revision of water-permitting arrangements for 

micro-irrigation, including group-permitting, 

and/or deregulating of micro-abstraction 

requirements. 

Pathway 3 (CSA): Design and establish regulations 

for incentives for CSA to overcome initial adoption 

hurdles including direct payments, vouchers 

schemes, affordable credit, and/or subsidized 

agricultural wages.  

Pathway 3 (CSA): Promulgate legislation to 

favor incentivized private sector initiatives in 

support of CSA. 

 

To achieve their goals, Government and the NIRC need to act, firstly, in their conventional role as  

developer of public irrigation infrastructure and the related irrigation institutions and advisory 

support-systems. But in addition, they must now act in a new role as a facilitator and enabler, so that 

private sector actors and micro-irrigation farmers can drive irrigation enterprise development on their 

own initiative to achieve impact at the massive scales intended. 
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1. Tanzanian agricultural water management ‒ 
sector overview 

1.1 Report rationale and scope 

The Government of Tanzania recognizes agriculture as one of the primary drivers of inclusive 

economic growth, but agricultural potential remains to be fully realized. The agricultural sector is 

recognized in policies, development strategies, and programs for its significant contribution to Gross 

Domestic Product (GDP), food sovereignty and security, jobs, and rural livelihoods. The third National 

Five-Year Development Plan (NFYDP III) of 2021 identified that if Tanzania is to achieve its 

development vision, agricultural growth must increase. Ambitious targets for resilient, inclusive, 

sustainable, and efficient agriculture are supported by strategies for the adoption of Climate Smart 

Agricultural (CSA) practices. Soil-water improvement techniques in rainfed farming, and irrigation 

adoption are among the most important.  

Increases in agricultural growth rates are needed to meet increasing food demand. Demand for food 

is expected to be 60 percent higher by 2030, driven by urbanization and a population which is 

increasing by 3 percent per annum. On average, agriculture grew at a 3.5 percent rate from 2006 to 

2016, and at a 4.8 percent rate over 2018 to 2020.1 However, to fulfill Tanzania’s 2025 Vision, the 

NFYDP III requires the agricultural growth rate to increase by 2.2 percent to 6 percent p.a. While the 

sector is making rapid progress to reach these national goals, significant steps forward are needed.  

In Tanzania both the irrigation and rainfed farming sectors make an important contribution to 

agricultural production, and to the achievement of related socio-economic benefits. The cultivated 

area in Tanzania on the National Agricultural Sample Census (NASC) database is 13.9 million ha, and 

the National Irrigation Commission (NIRC) data indicates that 0.7 million hectares are equipped for 

irrigation (equivalent to 5 percent). The NIRC estimate is somewhat low, as it excludes the rapid and 

widespread but unrecorded expansion of informal irrigation across the country. While irrigation 

farmers occupy only 5 percent of the land area, they comprise between 9 percent and 14 percent of 

the total farmers depending on farm size category. The contribution from irrigated agriculture is also 

disproportionately large due to the intensification of production that is enabled by irrigation. The food 

and economic contribution of irrigation is not well established for Tanzania, though it can be illustrated 

in global terms. Approximately 40 percent of food and fodder production is from irrigation farms that 

cover only 6.5 percent of the total land used for agriculture globally (all crops), and 22.7 percent of 

the arable land (i.e. non-permanent crops), and contributes 55 percent to the global produce value.2 

Rainfed farming holds high importance in Tanzania as it covers the vast majority of the cultivated area 

(95 percent) and includes most of the country’s farmers.   

The irrigation sector was recently positioned at the forefront of driving agricultural growth with a 

ministerial declaration in 2021 that is now being pursued with significantly increased budget 

allocations. The irrigation sector’s pivotal role is recognized in the Government’s new target to 

increase the developed irrigation area by 72.5 percent (from 0.69 Mha to 1.2 Mha) by 2025/26, 

supported from a budget allocation in 2022/23 from TZS 46.5 Billion (equiv. USD 20.2 Million) in 

2021/22 to TZS 361.5 Billion (equiv. USD 157.2 Million) in 2022/23. The budget allocation amounts to 
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52 percent of the total FY2023 agricultural budget. In rainfed farming, the promotion of CSA practices 

beyond irrigation underpin the national drive for agricultural growth and resilience. 

The Government has made major strides to enable development of the irrigation sector by issuing 

the National Irrigation Act (NIA-2013), and revitalizing the National Irrigation Commission to 

address priority constraints to irrigation expansion and productivity. The relatively new legal 

framework of the National Irrigation Act (called the Act from hereon) has strengthened the sector 

institutional structure for irrigation development and management, albeit with some gaps where 

further gains can be made. The NIRC is the responsible agency to drive irrigation and drainage 

development, and support district offices in their planning, design, and operational support roles. The 

Act also empowers farmers to be part of the service delivery chain through the establishment of 

Irrigator Organizations (IOs). Further, the Government has resuscitated the National Irrigation 

Development Fund (NIDF) that is intended to provide for new investments, scheme maintenance, and 

micro-irrigation financial support, but modalities are yet to be fully defined.  

The NIRC has identified serious financial and technical problems linked to underperformance of 

public irrigation schemes, and is taking bold turnaround steps. While the institutional reforms in the 

Act reflect commendable progress, performance in the irrigation and drainage sector remains weak. 

Irrigation expansion has stagnated nationally due to a combination of inadequate budget and 

institutional capacity to implement. The National Irrigation Development Strategy (NIDS) of 2016 

highlights a list of challenges on public irrigation schemes, including: low crop productivity; 

dilapidation of infrastructure; low fee-collection rates; human resource capacity deficit; inadequate 

financing for sustainable operations and maintenance; lack of reliable water supply; land-tenure 

uncertainty; and negative environmental impacts. The range of challenges is wide and daunting. 

Priority problems need to be identified and new responses based on Tanzanian evidence and best-

practices, and the current Government capacity to drive new interventions at the planned ambitious 

scales, are needed. 

There is a phenomenon of rapid micro-irrigation expansion that is not strategically targeted or 

supported to achieve its full potential, nor is it effectively regulated. There is recognition that 

extensive irrigation areas have been developed unofficially, mainly by smallholder farmers making 

their own private investments in wetland farming (micro-drainage, bunding, etc.), and in micro-

irrigation development (typically bucket-irrigation or small pumps) through Farmer-led Irrigation 

Development (FLID) processes. This micro-irrigation and wetland farming sub-sector makes an 

important contribution to rural livelihoods and the economy but remains largely unsupported to 

achieve its full potential. There are also related governance and regulation gaps that increase farming 

risks by undermining water resource security, and the sustainability of wetland eco-systems. 

This report aims to provide a policy-maker-oriented overview of priority issues to inform the 

ongoing national discussions on agricultural water investments. Key challenges to achieving 

resilient, inclusive, sustainable, and efficient agricultural production in mainland Tanzania are 

assessed in relation to the irrigation, and drainage sector, and CSA adoption in rainfed farming.  

While acknowledging that agricultural success requires effective functioning of the whole system 

(including enabling policies, affordable financing, access to technology, farmer knowledge and 

extension, and markets), priority topics were identified and investigated in detail in this ASA.  
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The remainder of Chapter 1 outlines agricultural sector growth challenges based on NIRC 

consultations and guidance, and through an assessment of status, key trends, and challenges based 

on the National Agricultural Sample Census (NASC) database. The analysis identified: a surge in micro-

irrigation with a shift to high-value horticultural crops; weak operations, maintenance, and 

management (OMM) on public schemes; low financial sustainability on public schemes; and adoption 

of climate-smart agriculture as priorities for deeper study. In Chapter 2, the micro-irrigation sub-

sector (established through FLID processes) is addressed. This sub-sector has the majority share of 

farmers and of land under irrigation, but faces a critical financing challenge. Modalities for 

operationalization of the NIDF Micro-Irrigation Fund (MIF) are proposed. In Chapter 3, institutional 

and governance challenges in relation to OMM on public schemes are analyzed based on field-data 

and a summary legal review. In Chapter 4, irrigation service fee structure and payments are assessed, 

and gaps between policy and implementation of the Irrigation Service Fee (ISF) are identified. Options 

to restructure the ISF and improve fee collection rates are presented. In Chapter 5, adoption of CSA 

practices, and key constraints are analyzed, confirming the apparent contradiction of positive benefits 

alongside low adoption rates. Possible remedies to overcome constraints are presented. In Chapter 

6, key findings are summarized and recommendations are made to support Government action.  

The report is further informed by the Resilient, Inclusive, Sustainable, and Efficient (RISE) 

framework.3 The RISE framework provides policy guidance to identify and diagnose key development 

challenges, and develop solutions to help countries re-build their economies quickly after the COVID-

19 epidemic. While a multi-sector country benchmarking diagnostics using the RISE indicators was 

outside of the scope of this report, the RISE themes are integrated into the agricultural water analyses 

and the practical examples, and possible responses for turning challenges into opportunities have 

informed the final recommendations. The report provides a basis for more detailed RISE assessments 

that might follow. 

1.2 The case for irrigation investment 

Poverty remains a key challenge in Tanzania, which has the worst poverty rate among new Lower 

Middle Income Countries (LMICs), with poverty worse in rural areas. In 2018, an estimated 25.9 

million Tanzanians lived below the international extreme poverty line of USD 1.90 per day (in 2011 

purchasing-power-parity terms). Tanzania thus had the fourth largest population of poor people in 

Sub-Saharan Africa, most of it comprising farm households located in rural areas. While the share of 

the poor population increased due to the country’s rapid population growth (3 percent p.a), with a 

growing inequality between urban and rural areas, the COVID-19 shock worsened the situation. As the 

economy slowly recovers, the national poverty rate is expected to be at 26.7 percent in 2022, and to 

decline fractionally to 26.4 percent by 2023, its 2018 level.4  

Agriculture plays a key role in the Tanzanian economy, and while the country is a net exporter of 

food, chronic nutritional insecurity and malnutrition remains high. The sector contributes 

approximately 27 percent of Tanzania’s GDP and 24.1 percent of export earnings, employs two-thirds 

of the nation’s workforce, and three-quarters of those in poverty.5 The importance of the sector is 

underscored by the fact that agricultural growth is more “pro-poor” than non-agricultural growth, and 

in rural areas, associated value chains will remain the main source of employment. Despite a diverse 

and sufficient agricultural production in Tanzania, malnutrition remains above the African average, 
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with 32 percent of children under 5-years old being stunted. The proportion of the population that is 

undernourished is 7.8 percent compared to the African Union’s 5 percent target by the year 2025.6 

The country has vast potential to be one of the bread baskets of the region, with access to several 

landlocked countries, but where only a small fraction of the significant resource potential for 

irrigation is currently developed. Sub-Saharan Africa (SSA) is the only region in the world with 

available water resources for irrigation expansion. The potential irrigation area in SSA is estimated to 

be 42.5 Mha, of which 32 percent is recorded to have been developed,7 although in reality the 

developed area is higher due to informal and unrecorded expansion that has taken place at scale in 

SSA.8 Tanzania is one of the countries in SSA identified to have extensive unutilized land and water 

resources. The potential was established in the National Irrigation Master Plan (NIMP) of 2002, with 

the high and medium potential areas equal to 7.1 Mha (2.3 Mha and 4.8 Mha respectively).9 The 

officially recorded developed area of 0.69 Mha10 is then equivalent to 9.7 percent of the high and 

medium potential combined, much lower than the 32 percent share of the potential area equipped 

for SSA.  

Tanzania is at the beginning of a larger agriculture transformation but is hindered by low land and 

labor productivity. Tanzania’s national agricultural output grew 58 percent in real terms between 

2007/8 and 2016/17, almost entirely due to expansion of cultivated area which grew by 57 percent 

(from 8.3 Mha to 13.9 Mha). Identified trends in Tanzania include: an increasing number of farm 

households engaged in market-farming alongside a reducing rural population with reduced labor 

availability; a rising prominence of medium-scale farms in terms of their contribution to overall 

production; and a general shift to agricultural intensification and the choice of commercial crops (but 

not with a similar commercial shift for livestock).11 While growth is positive, this largely comes from 

land expansion, and is hindered by low land and labor productivity. Land cultivated expanded by 

7.7 percent annually from 2007 to 2016 but land productivity stagnated at less than 0.4 percent 

annually, in value terms. Labor productivity increased fractionally by approximately 1 percent. Factors 

underpinning this low performance go well beyond agriculture practices and technologies alone, and 

include: (i) poor production techniques due to limited adoption of innovations and improved 

technologies; (ii) underdeveloped markets, infrastructure, and farm-level value addition; (iii) poor 

rural infrastructure, including rural roads, telecommunications, and electricity; and (iv) inadequate 

agricultural finance, including public expenditure.  

1.3 Political intent and strategic plans 

The Irrigation sector is prioritized for investment and support because it is associated with increased 

land and water productivity, and with higher farm incomes due to the related intensification and 

market emphasis. The World Bank 13th Tanzania Economic Update on Transforming Agriculture 

states that the “future well-being, [and] the resilience to climate change of the livelihoods of at least 

70 percent of Tanzanians depends on the relationship between agricultural productivity, and soil, and 

water management.”12 The benefits of irrigation in Africa are well established, and are associated with 

market-oriented agriculture including: yield increases of 2 to 3 times; a halving of the poverty rate 

with increased income in SSA from 1.5 to 2.7 times; and higher productivity than with rainfed farming 

because of the associated higher farming investments (improved seed, higher fertilizer use, effective 

plant protection, etc.) per ha, and better agronomic practices.13 Irrigation is an important CSA 

adaptation practice, and is far more important now, given higher rainfall variability and increased 

drought frequency, than it was 20 years ago.  
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The Government’s irrigation ambitions are defined in the Third Five-Year 

Development Plan (FYDP III) which is the overarching development 

strategy. The FYDP III sets out ambitious goals to achieve middle-income 

status, a semi-industrialized economy, and a high level of human 

development by 2025/26. The stated attributes include peace, stability, 

and unity; good governance; an educated and learning society; and an 

economy that is competitive and capable of sustaining growth and 

equitably shared benefits. The country is also committed to the SDG 

Development Goals with internationally agreed targets for reducing 

poverty, hunger, diseases, illiteracy, environmental degradation, and discrimination against women.  

The national irrigation development goals are ambitious. The FYDP III (2021) sets a target of 1.2 million 

ha under irrigation by 2025/26, an increase of just over 505,000 ha (+ 73 percent) from the current 

estimate of 694,715 ha equipped. More recently, a new goal of 8.5 million ha by 2030 was stated by 

the Minister of Finance in his Budget Speech (June 2022). 

Irrigation is a priority in the national agricultural development agenda reflected in the second 

Agriculture Sector Development Program (ASDP II), and is identified for greater budget allocations 

and investment. Three interventions for irrigation are identified under Component 1 of the ASDP II, 

and sustainable water and land use management are proposed: i) Rehabilitation and development of 

irrigation infrastructure to increase production and productivity; ii) Promotion of micro-irrigation 

systems for improved crop production and productivity; and iii) Strengthening irrigation scheme 

management and operation. These interventions are aligned to the investment pathways that are 

defined in the 2020 African Union (AU) Framework for Irrigation Development and Agricultural Water 

Management in Africa, ratified by the Tanzanian Government. 

Closing the irrigation gap would drive economic growth, sharply increase high-value agricultural 

production and food security nationally, and increase rural jobs. The modest target of increasing the 

existing area by 505,000 ha would require an investment of approximately USD 3 Billion to USD 5 

Billion, depending on the nature of the resource and the type of irrigation that is financed. Short-term 

economic benefits would be derived through the extensive construction and/or market-related 

activity in equipment dissemination, with longer term returns in SSA showing typical EIRRs of 12 to 15 

percent for large infrastructure schemes, and 25 to 30 percent for micro-irrigation and FLID 

investments (which are less costly per hectare, and attract more co-financing from farmers).14 The 

economic ripple effect of irrigation investments is in the range of 2 to 4 times,15 injecting direct 

benefits into the surrounding communities and driving business in agricultural processing, technical 

support and equipment supply, marketing, and transport sectors. Assuming a conservative average of 

2 jobs per hectare developed, more than a million jobs would be generated. 

The Government has made a commendable and major political commitment through recent 

massive increases in budget allocations for irrigation investment. The annual irrigation budgets in 

the period 2017/18 to 2020/21 amounted to only 12.5 percent of the estimated irrigation 

development needs, with donors’ contribution being particularly low.16 There is renewed effort to 

transform and expand irrigated agriculture in accordance with the aspiration defined in the President’s 

budget address in 2021, and supported with financial commitments in the Agricultural Sector Budget 

Speech (May 2022). These efforts have been accompanied by tax reforms targeting support to 

irrigation investments in recent years, including reduction/abolition of tax on irrigation equipment, 

and abolishing impoundment fees for water stored for irrigation. 

Irrigation goals 

The stated goal is to 

reach 1.2 million ha of 

irrigation by 2025/26, an 

increase of 505,000 ha (+ 

73 percent) from the 

current estimated area of 

694,715 ha. 
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The budget allocation for irrigation in 2022/23 was increased by 777 percent from TZS 46.5 Billion 

(equiv. USD 20.2 Million) in 2021/22 to TZS 361.5 Billion in 2022/23 (equiv. USD 157.2 Million). The 

increase in budget will enable the planned development of new irrigation schemes, the 

repair/rehabilitation of existing schemes, and the deployment of 143 engineers, with provision of 

resources and transport for their activities. While implementation has started, the major challenge 

now facing the Government is how to ensure that there is capacity to drive the massive push on the 

irrigation agenda, and ensure that irrigation is developed sustainably and achieves the food 

production and economic impact that is intended.  

 

1.4 Sector status, challenges, and opportunities 

Business as usual in irrigation development is not working. Prior studies have shown that budget 

outurn and execution rates have been low, water resources are stressed in some locations but 

available in others, and that a large proportion of the existing infrastructure is in disrepair. Discussions 

with the NIRC have highlighted that Irrigator Organizations’ (IOs) routine operations and maintenance 

modalities are weak, resulting in poor irrigation service delivery, with low fee collection rates and 

weak financial sustainability. There is also widespread unregulated micro-irrigation expansion, 

particularly in the wet season.17  

These challenges are explored in more detail through an analysis of the 2020 National Agricultural 

Sample Census (NASC) to update the understanding of the scale, scope, and type of irrigation 

farming and agricultural water management practices in Tanzania.  The data from the NASC database 

includes 2008 and 2020 datasets, and is the only representative survey on agriculture in Tanzania. Use 

of the dataset necessitated some flexibility, and pragmatism in the use of nomenclature to align the 

dataset with conventional terminology (see Box 1.1).  

1.4.1 Irrigation farm sizes are small, and the average farm size is declining 

Despite public investments, the total area irrigated decreased slightly over the 2008 to 2020 period, 

and represents a dramatically low share of the total farmed area, equal to just 2 percent. The 

stagnation in national irrigation growth is evidenced in the NASC data by the reduction in the total 

area irrigated (both seasons summed). This area decreased from 338,000 hectares in 2008 to 336,000 

hectares in 2020 (-0.5 percent), while the total cultivated area nationally increased from 10.5 to 13.9 

million hectares (+ 32 percent). The share of cultivated area that was irrigated thus decreased from 

3.2 percent to 2.4 percent. The total functional irrigation area (i.e. not summed across seasons) was 

slightly lower than the two-season total at 289,385 ha, equivalent to 2.1 percent of the cultivated area 

nationally, which is low compared with 6 percent across Africa.18 The differences between the NASC 

dataset (0.289 Mha irrigated), and the NIRC dataset (0.69 Mha equipped) are discussed further in 

Section 1.4.4. and shown to be most likely the result of infrastructure dysfunctionality. 
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Box 1.1: Agricultural water management and irrigation terminology, and the NASC dataset 

Agricultural water management (AWM) is an all-inclusive term that groups a wide range of practices that 

increase plant-water availability and includes irrigation in addition to flood recession, drainage management, 

and shallow aquifer practices in wetlands.19 Irrigation involves water transport from any source to the field, by 

any method, while the other methods are essentially in-situ water enhancement practices. Five groups are 

analyzed:  

1) Micro-irrigation is analyzed as individual smallholder farmers who irrigate their crops using manual watering 

with buckets, hand-pumps, small petrol/diesel pumps, pipelines, etc., and are located on small farms less than 

< 5ha in size, which is the vast majority of irrigation farms (Fig 1.1).  

2) Flood recession farming is used to describe the non-irrigation AWM techniques and practices, mainly being 

drainage ditches and shallow aquifer management.  

3) The third group comprises fully functional irrigation schemes where a number of farmers share an irrigation 

system, usually a gravity system involving an intake and canals. In Tanzania, schemes are developed both by the 

Government (i.e. public schemes), and by groups of farmers on their own (traditional schemes), particularly in 

wetter hillside locations. The database did not enable a distinction between Government-established, and 

traditional, and even though numerous schemes have traditional origins, most have now received Government 

support, and have a transformed institutional and financial character. Thus, all schemes are treated as public 

schemes.  

4) The fourth group is similar to the above group but includes only partly operational irrigation schemes.  

5) The fifth, and final category relates to individual larger scale irrigation farmers and corporate irrigation 

estates. 

Farmer-led irrigation development (FLID) is not a type per se, but refers to the process of irrigation development 

where farmers lead, initiate, and invest in their own systems. All of the above types can, in theory, be developed 

through FLID, but practical application of the term, as reflective of the reality on the ground, is both necessary 

and possible. FLID in this report is only associated with the first two types, micro-irrigation (i.e. individual water 

lifters), and flood-recession farmers (individual wetland farmers). The third and fourth categories (partly and 

fully functional irrigation schemes) are analyzed as Government-led, and thus not FLID. While terminology had 

to be adapted to the constraints of the available NASC data, the results provide a close approximation of the 

irrigation landscape in Tanzania, and reliably inform the strategic analysis, conclusions, and recommendations 

in the report. 

Irrigation schemes are also classified by their size. The Tanzania National Irrigation Policy (2010) and the National 

Irrigation Act (NIA-2013) characterize irrigation into small (less than 500 ha), medium (between 500 and 2,000 

ha), and large-scale systems (greater than 2,000 hectares). These terms are used in the report. 

 

Irrigation farm sizes across all categories are dominated by small irrigation farms both in the number 

of farmers involved, and in the share of the total irrigation area. The NASC (2020) data shows that 

the vast majority of irrigation farms (90.9 percent of farms) are less than 1ha in size, and that only a 

minute fraction of farms (0.7 percent) are irrigating an area larger than 5ha (Figure 1.1).  

The relationship between irrigated farm size and total irrigated area (Figure 1.2) indicates the highest 

share of irrigation farm area is in the 1ha to 5ha category (46.5 percent), and that, overall, farms less 

than 5ha still account for most of the national irrigated area (22.8 percent).  
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Irrigation development efforts in Tanzania will primarily be with farmers on small farm sizes that 

have some productivity advantages, but also high transaction costs that must be strategically 

addressed (almost 80 percent of the total farmed irrigated area is farmed on less than 5ha). Micro-

irrigation farming is defined in Tanzania as smaller than 5ha, though elsewhere it is typically defined 

to be in the range of 1ha to 5ha because it includes factors not only of scale (ha), but also turnover 

and intensity20 (intensive irrigation in tunnels covering 1ha would not be micro-irrigation, for 

example). At very small scales (<<1ha) there are advantages in the use of family labor (with low or no 

opportunity cost); ability to finance inputs to support intensification; and simpler, more-manageable 

irrigation technology. There are also inefficiencies in relation to leveraging input and output markets, 

and higher transaction costs for private sector service providers (agri-business, technology suppliers, 

financial service providers), Government extension service provision, and organizational support. 

Strategies promoting irrigation development in Tanzania must specifically address the implications of 

predominantly small irrigation farm sizes to achieve impact. 

The trend in irrigation farm size from 2008 to 2020 shows that average farm sizes are getting smaller, 

while the number of farms is increasing, with most new farms being very small (<0.25ha). The 

feature of most new farms being very small is most likely due to constraining irrigation enterprise 

factors rather than land fragmentation. Also shown in Figure 1.1 and Figure 1.2 are the 2008 data 

alongside the 2020 data indicating the farm size distribution that shows a higher share of small farms 

(<0.25ha) and a lower share of larger farms. The trend of declining irrigation farm sizes is reflected in 

the average farm size that declined by 29 percent (from 1.70ha to 1.38ha), but with 254,867 more 

farms in total (+ 57 percent). The increase in the share of farms smaller than 0.25ha is marked (Figure 

1.1) ‒ from 32.0 percent to 57.8 percent (+ 80.6 percent) ‒ while the share of farms in the 0.25ha to 

5ha groupings was lower, and the share of farms larger than 5ha remained consistent. This suggests 

that medium and large farms are not included in the trend of reducing farm sizes, and that the trend 

Figure 1.1: Irrigated farm size as a share of the total 

number of farmers (NASC, 2008‒2020) Source: 

authors. 2020 National Sample Census of Agriculture 

Figure 1.2: Irrigation farm size as a share of the total 

irrigation area (NASC, 2008‒2020) Source: authors. 

2020 National Sample Census of Agriculture  
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is driven by new farms in particular being very small (<0.25ha). In comparison with rainfed farms 

(farms that didn't irrigate in each year), the average farm size stayed fairly constant at 1.55ha and 

1.51ha in 2008 and 2020 respectively ‒ this alongside a dramatic increase of 32.4 percent in total 

cultivated area (10.5 million ha to 13.9 million ha). This suggests that even with steady population 

growth, Tanzania is not land limited. The implication is that it is irrigation enterprise factors rather 

than hereditary land fragmentation that underlies the trend in reducing irrigation farm sizes.  

1.4.2 A shift to horticulture with higher returns is associated with small irrigation farms   

Irrigation farms were more likely than non-irrigation farms to engage in intensive agricultural 

production and achieve higher yields. Irrigation farms were more likely to: use inorganic and organic 

fertilizers (+ 250 percent) and plant-protection chemicals (+ 232 percent), access agricultural credit (+ 

202 percent), and use improved seeds (+ 189 percent) and conservation agriculture practices (+ 131 

percent). Not surprisingly, irrigation is almost always associated with higher yields. For example, the 

median yield for irrigated paddy rice was 157 percent higher than non-irrigated (2.72 t/ha versus 1.73 

t/ha), though yields are still comparatively low compared with Asia (4.61 t/ha), and with SSA having 

an exploitable yield gap of 2 to 10 t/ha.21 Irrigating farms also realized higher gross and net value of 

production per hectare, with the net value of crop production being 166 percent higher (4.06 million 

TSh/ha versus 2.44 million TSh/ha). Small farms tended to have higher revenues per hectare than large 

farms, which is consistent with the inverse farm-size/productivity relationship.  

Irrigation is most economically beneficial for spices and horticultural crops, and least beneficial for 

grains. Irrigated cereals (excluding rice) and legumes have a lower harvest value per ha (- 2 percent 

and - 26 percent respectively) in aggregate, as well as a lower net harvest value per ha, compared to 

non-irrigated cereals and legumes. The aggregate harvest value per ha is, however, significantly higher 

for irrigated rice compared to non-irrigated rice (+ 27 percent). The higher returns on irrigation 

investments were found to be for fruit and vegetables, roots and tubers, and spices (+ 89 percent, + 

61 percent, and +337 percent), though the total area under spices is very small, possibly due to limited 

total market absorptive capacity and agro-climatic suitability.  

The drivers of a trend to smaller irrigation farm size are associated with the increased number of 

irrigation farms growing higher value fruit and vegetables, which are dominated by smaller farm 

sizes, and also associated with FLID. Over the same time period that average irrigation farm size 

declined to 1.38ha, the average area irrigated on farms declined 46.8 percent (from 0.62ha to 0.33ha), 

highlighting that only 23.9 

percent of the cropland readily 

accessible to irrigation farmers 

is under irrigation. There are a 

number of potentially 

constraining factors that can 

explain the low utilization of 

available land, including water-

resource availability, farm-

financing (inputs and 

equipment), secure market-

access, and infrastructure 

constraints. Further 

0 20 40 60 80
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Figure 1.3: Evolution of the area irrigated by crop category 

(percentage) Source: authors. NASC database, 2018‒2020  
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investigation is needed to fully understand these constraints. One characteristic that emerges clearly, 

and helps to understand these trends, is that while the average area irrigated under grains has 

remained consistent, many more farms in the "irrigator" category are planting and irrigating high-

value fruit and vegetables, and these farms tend to be smaller than those that produce field crops. 

The small farm sizes and the horticulture focus are linked to FLID being the driver behind new irrigation 

development (i.e. between 2008 and 2020) as explained below.  

1.4.3 Micro-irrigation and FLID involve most of the farmers, and cover the largest area 

The majority share of farms where irrigation is practiced (Figure 1.4) 

were FLID micro-irrigation farmers (65.6 percent), and which covered 

the largest share of irrigated land (38.1%) (Figure 1.5). When these are 

combined with farmers using flood recession and drainage practices, 

the results show a predominance of irrigation activity through FLID. The 

share of farmers who established their systems through FLID is 78.0 

percent, covering 54.0 percent of the total area irrigated. The share of 

farmers who were located on operational public irrigation schemes was 

14.5 percent, while 5.0 percent were farming on partly operational 

schemes. Large-scale farms (>20ha) comprise 2.6 percent of the 

number of farmers but cover a disproportionately large share of 23.4 

percent of the total irrigated area. No data on type was available in the 

2008 dataset, thus no trends in relation to type of irrigation could be 

analyzed. 

The dominant sub-sector in terms of number of farmers and area irrigated is micro-irrigation and 

flood-recession farmers who establish irrigation through FLID processes. These sub-sectors are 

prioritized in intervention pathways under Component 1 of the ASDP II, but a detailed support 

strategy is needed. The NIRC primary focus has been on irrigation schemes, but when operational, 

and partly operational are combined, these cover only 19.5 percent of the total number of farmers 

and 22.6 percent of the total irrigated area.  

 

 

 

 

 

 

 

 

 

 

 

FLID processes and micro-

irrigation dominate 

The NASC dataset shows 

78% of farmers who engage 

in irrigation and AWM 

practices have established 

systems on their own 

initiative (i.e. FLID), and 

combined, cover 54% of the 

total water-managed area. 

Figure 1.4: Share of the number of irrigation 

farms by type of irrigation (NASC, 2020) Source: 

authors. National Sample Census of Agriculture 

Figure 1.5: Share of the total irrigation area by 

type of irrigation (NASC, 2020) Source: authors. 

National Sample Census of Agriculture  
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The trend of a higher share of small farms (particularly < 0.25ha) does not seem to be linked to 

hereditary fragmentation as there is no similar trend of significance in rainfed farms, but seems 

more likely to be the result of resource constraints faced by micro-irrigation farmers. 

Understanding the trend of smaller irrigation farms is important because farms that are too small 

may not be resilient and financially sustainable within a market-centered production reality. If not 

due to hereditary fragmentation, the trend is likely due to constraints that are limiting enterprise 

growth to very small irrigation farm size. Labor, at such small scales (<0.25ha) is not a likely a trend 

driver, given high rural unemployment and the low opportunity cost of family labor. Land is also not 

limited in Tanzania, and while tenure uncertainty can be a factor, it is likely a lower level constraint.22 

Intensification is associated with irrigation productivity and profitability, so it seems logical that if 

farmers have limited resources, they will intensify their irrigated production on a smaller portion of 

land, rather than farm/irrigate more extensively to maximize their gain on effort and investment. 

These observations suggest that financial affordability, water-availability, and/or market-certainty 

(risk-exposure is higher in the price-volatile, high-value horticultural crops that predominate) are key 

constraints.  

1.4.4 Irrigation scheme infrastructure utilization is low 

Over half of the formally existing irrigation systems appear neither used nor functioning in Tanzania, 

and the gap between area equipped for irrigation, and the area actually irrigated, is widening. The 

area under irrigation in Tanzania varies widely depending on data sources. According to the National 

Sample Census of Agriculture data, the total area under irrigation was 289,385ha in 2019/20 but the 

National irrigation Commission (NIC) records an irrigated area of 694,715ha for the same year. Figure 

1.6 displays the evolution of irrigated areas according to the two sources over 2002‒21. The widening 

gap is all the more striking in that we would expect census data to partially reflect informal irrigation 

systems developed through FLID processes, which are acknowledged as large scale (particularly during 

the wet season), and thus should be added to official numbers. The NIRC data is analyzed as the area 

of equipped infrastructure (built or rehabilitated), which increases over years; while the census data is 

analyzed as the current use of irrigation systems. Irrigation areas across the African continent are 

recognized to be difficult to quantify due to inconsistency in use of definitions, monitoring gaps, and 

annual fluctuations driven by water deficits and market opportunities.23 The widening gap that is 

observed does, however, point to low utilization of the known equipped irrigation area, but though a 

serious challenge, this is not unusual. In a major study of smallholder irrigation costs and successes in 

SSA,24 and a separate meta-study of 107 publications in Southern African Development Community 

(SADC),25 rates of dysfunctionality in public smallholder irrigation schemes were, on average in each 

study, 42 percent and 45 percent respectively, which is similar to the 52 percent identified in the NASC 

and NIRC data comparison. 

Multiple reasons can explain low exploitation of the irrigation system. Firstly, public irrigation 

schemes are known to suffer from a lack of routine, unplanned maintenance, operational monitoring, 

and with ad-hoc and partial rehabilitation based on funds availability. Another potential reason is lack 

of water resources in certain areas. USAID reports that weather variability and climate change have 

diminished water volumes in many water bodies, including the Ruaha and Ruvuma Rivers (USAID 

2018). A further possibility could be misalignment between infrastructure developed and users’ needs 

or capacity (technical, financial or land-tenure uncertainties) to use the infrastructure, which might 

require institutional or farm-enterprise services support, or a shift in their cropping system.  
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Figure 1.6. Comparison of area equipped for irrigation (National Irrigation Commission data) and 

area irrigated (National Sample Census of Agriculture and National Panel Survey data) Source: 

authors. Data NCO, 2008, 2020 National Sample Census of Agriculture, and 2014 panel survey 

 

Irrigation methods remain rudimentary, with high levels of drudgery and water productivity issues 

that call for better design and knowledge responses. Over half of farmers use hand watering with 

buckets (57 percent), and just less than one-third of farms are using gravity irrigation, typically, open 

canals (30 percent). The share of area under bucket-systems is small (12 percent of the irrigated area), 

and there is a strong case to be made that water use in manual-lifting systems is relatively efficient 

given the heavy physical work involved and is a strong incentive to minimize wastage. Under-irrigation, 

with an impact on productivity, is a more likely problem. On smallholder irrigation schemes, which are 

mainly gravity systems (covering 22.6 percent of the irrigated area), low transmission efficiencies from 

rudimentary or dilapidated canal systems; poor on-farm agronomy and irrigation practices; and 

limited tailwater drainage26 combine to lead to low water productivity,27,28  a challenge that calls for 

attention. The 10th Tanzania Economic Update (TEU), Managing Water Wisely,29 made an urgent call 

for improved water resources management, water use efficiency, and cross-sectoral coordination. 

Addressing drudgery and water productivity issues through improved design of technology that is fit-

for-purpose, alongside better soil-water management, and irrigation agronomy, seem to be urgent 

challenges. 

Water stress hotspots highlight the need for a wider focus in irrigation and drainage development 

to ensure strategic spatial targeting where water resources are plentiful, and to respond to water 

resource management and governance gaps. Tanzania is constantly alternating between floods and 

droughts. Total renewable water resources are stable overall at 96.27 million m3/yr, but due to its 

rapidly growing population, water available per capita in Tanzania has halved over the past 30 years 

to below 1,700 cubic meters.30 Its national demand amounts to 150 percent of accessible water during 

dry periods (after accounting for environmental flow requirements), and will increase to 216 percent 

by 2035.31 Agriculture is currently responsible for 89 percent of freshwater withdrawals, mainly 

attributed to irrigation (80 percent) and agro-processing (9 percent). Water availability, and its 

agricultural use, vary by location, with the two main water basins (Rufiji and Pangani) already 

0

100000

200000

300000

400000

500000

600000

700000

800000

Agricultural census data
(both seasons summed)

National Irrigation
Commission

National Panel Survey



13 
 

experiencing severe water conflicts.32 Regional and temporal (both seasonal and multi-annual) 

variations in Tanzania’s water resources call for careful planning and land targeting to ensure 

sustainable irrigation expansion. In this context, the development of new irrigation schemes, and the 

promotion of irrigation adoption through FLID processes, will also require attention to basin, sub-

basin, and scheme-level governance to ensure resource sustainability.  

Tanzania has multiple opportunities to expand irrigated area to meet the targets that have been 

set. One pathway is the current focus on the development of new public irrigation schemes, along 

with the rehabilitation of dysfunctional infrastructure (and related improved irrigation service delivery 

through scheme-level institutional development interventions). As of August 8, 2022, 21 contracts 

have been signed with contractors in the current financial year. Another major opportunity is the 

complementary pathway of micro-irrigation, identified in the NIDS (2016), and the more recent 

strategy working paper (2021).33 Micro-irrigation expansion is achieved by enabling farmers to access 

affordable equipment, along with farm systems support. This pathway is less costly per hectare 

developed, leverages farmers’ co-payments, and is faster to implement.34 Other techniques and 

practices on the spectrum of agricultural water management also have significant potential, including 

wetland farming, rainwater harvesting, and a range of conservation agriculture practices that increase 

soil-water absorption and retention. These complementary avenues of development are suited to 

different resource realities and, when driven together, provide the best chance of meeting the GoT 

target to irrigate 1.2 million ha by 2026 (or 8.5 million ha by 2030 under the more recent aspirations). 

1.4.5 Irrigation budget approval and release rates are low with a financing gap 

The irrigation sector has in the last five years been significantly resource-constrained, evidenced not 

only by the trends of approved budgets being less than requested budgets, but that the amounts 

released are much lower than budgeted for in development expenditure and recurrent expenditure 

(Figure 1.7). The historical resource constraints have limited the development of new irrigation 

projects and the efficiency of the wage bill paid to the sector personnel, and contributed to low OMM 

budget availability for irrigation schemes by both by LGAs and the NIRC. This situation of general sector 

under-resourcing is compounded by low realized revenues and expenditure that is below budget. The 

most recent budget allocation for irrigation in 2022/23 reflects a dramatic shift from the past, with an 

increase of 777 percent over the 2021/22 budgeted amount. While this demonstrates the positive 

intent, the allocation still falls somewhat short of the investment needed to meet a target of 

550,000ha of expansion in 4 years. Assuming a modest investment of USD 7,000/ha on average, which 

is midway between the lower micro-irrigation costs and the higher public scheme costs, the budget 

amount would need to be close to USD 1 Billion p.a. This means that co-financing, from every possible 

source and, not least, farmers’ own investments, is critical to achieve expansion targets. 

The approved expenditure amounts are on average only two-thirds of the budgeted amounts over 

the last five years, and reflect a declining trend that indicates a top-down imbalance in relation to 

budget as well as approval processes. While the ministerial budgeting units are expected to adhere 

to the budget guidelines issued by MOFP as derived from the five-year development plans (FYDP) and 

indicative medium-term expenditure framework (MTEF), the approved NIRC development expenditure 

budget averaged only 66.8 percent (with a wide range of 22.2 percent to 88.7 percent) over the 2016‒

17 to 2020‒21 period. Recurrent expenditure approvals were slightly higher at an average of 74.2%. 

The 2020‒21 approval fraction is notably low (27.5 percent). 
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Figure 1.7: Budgeted, Approved, and Released Amounts for Recurrent and Development 

Expenditure (TZS million) (Source: authors, based on National Irrigation Commission data) 

The release rates relative to the approved expenditure are also low, averaging 46.2 percent with a 

positive trend (average increase of 8.9 percent per annum). The recurrent expenditure has a higher 

release rate than the development budget release rate (average of 88.3 percent versus 36.7 percent). 

While the trend is positive, the low release rate is linked to challenges in planning for procurement 

and implementation activities. Annual budget appropriations are often delayed after approval and are 

difficult to disburse within multi-annual infrastructure work schedules, exacerbated by onset of the 

wet season. Further, the system does not provide for cash ring-fencing or carrying forward funds not 

spent in a financial year, even when the institution is ready to utilize the funds. The public expenditure 

review35 (2017 to 2019) notes that the declared overall budget out-turn within the agriculture sector 

was worse in irrigation (40 percent) and better in livestock (81 percent), suggesting heavy 

infrastructure investments are probably a key factor. These system constraints to efficient expenditure 

present a major challenge for the planned massive increase in budget allocation ahead, and solutions 

are needed to ensure that the bold budget allocation translates to high release rates to achieve impact. 

The NIRC funding of development expenditure for the irrigation sector is heavily dependent on 

external sources. Development Partner (DP) funds passing via the exchequer is the leading source in 

each of the five years followed by direct-to-project funds (d-funds), while internal fund-generation 

comes last. Only a few IOs remit their irrigation scheme fees, and there is no clear basis for verifying 

if the remitted amount is equal to 25% of the 5 percent of IOs revenues as provided for in the 

Regulations. 
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1.5 Priority topics further investigated in the report 

The above discussion provides insight into priority irrigation development topics that impact on the 

Government’s ability to achieve stated goals of 6% agricultural growth, increased resilience to 

climate shocks, prosperous rural livelihoods, and more rural jobs. It is observed that: small farm sizes 

dominate irrigation activity; the share of very small farms has increased over time; irrigation is 

associated with intensification, higher profits, and a shift to horticultural crops; and micro-irrigation 

through FLID processes dominates the number of farmers and areas irrigated. Further, public irrigation 

schemes are the current priority focus of the NIRC: they cover a significant but relatively small number 

of farmers and portion of the irrigated area; approximately half of the infrastructure is dysfunctional 

or not utilized; operations and maintenance, and related service delivery performance, is weak; 

financial sustainability of schemes is a major issue; and water resource availability is an increasing 

cross-sectoral challenge. While budget allocations have trended upwards, and sharply, NIRC 

absorption capacity is low, with procurement planning limitations to be addressed.  

Despite the evidence on profitability of irrigation farming, productivity is still relatively low, and the 

total expansion area has remained static. Irrigation farms are increasingly small which presents risks 

to an irrigated-agriculture enterprise; if they are marginal in size they risk being sub-critical in terms 

of ability to service loans (formal or informal), leverage markets, and operate cost-efficiently, and will 

have less resilience to financial and climate shocks, thus undermining their ability to contribute to 

sustained production. The challenge is then to understand why overall irrigation growth has 

apparently stagnated, and what constraints must be addressed to catalyze growth in micro-irrigation 

and wetland farming, and on public irrigation schemes.  

To ensure that the GoT gets maximum value for money on its ambitious investments, and support 

the NIRC in achieving their goals, the World Bank commissioned studies on selected pro-poor topics 

that emerged as priorities from the initial analysis. These studies aim to provide concrete short-term 

actionable measures to enhance the scale and impact of agricultural water and irrigation investments 

in Tanzania.  The limitations of the report scale required a focus on the selected topics of: the 

constraints to micro-irrigation, particularly financing; irrigation scheme governance for effective 

operations, maintenance, and management; the financial sustainability of irrigation schemes with 

emphasis on the irrigation service fee (ISF) structure; and the adoption of climate-smart agricultural 

practices, and its identified constraints. The main report is supported by a set of detailed working 

papers, and is complemented by a separate report on governance and public financing of irrigation in 

Tanzania that was conducted concurrently.  
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2. Micro-irrigation development 

2.1 Introduction 

Micro-irrigation in Tanzania is where the irrigation system is developed by an individual or group of 

farmers on an area up to 5ha, for the production of high-value crops mainly destined for market (i.e. 

sale more than 50 percent). Micro-irrigation development is driven mainly by farmers themselves. 

While there are theoretical imperfections (Box 1.1), it is practical, in the Tanzanian context, to use the 

term interchangeably with the farmer-led irrigation development process (FLID). There are also 

usually other actors involved in support, including private sector, Government officials, neighbors, and 

traditional and local authorities.  

Micro-irrigation includes varied water sources (surface and groundwater), and all kinds of irrigation 

technologies (from simple to sophisticated). The definition accounts for any type of irrigation 

technology or service that farmers can access to develop their irrigation, thus becoming eligible for 

access to the Micro Irrigation Fund. It includes various water sources and irrigation technologies, e.g., 

rainwater harvesting; micro-storage or on farm storage; groundwater drilling (boreholes and dug 

shallow wells); solar-powered lifting devices; and diesel or petrol pump sets. The micro-irrigation 

system can be developed by an individual farmer or a group of farmers for commercial purposes. The 

range of technologies and scales are depicted in Figure 2.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1: Irrigation scales, associated technologies, and linkage with water resource availability 

(Source: adapted from NIMP 2002) 

Irrigation schemes with  

canals, and small dams 

Irrigation schemes with  

canals, and medium/large dams 
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The focus on micro-irrigation arises from the priority it is given in Component 1 of the ASDP II (Area 

ii) Promotion of micro irrigation systems for improved crop production, and productivity), and also 

the fact that the sub-sector is profitable and comprises the largest share of farms and total irrigation 

area (as identified in Chapter 1). Anecdotally, benefits are reflected by an example where micro-

irrigation farmers who are cash-cropping tomatoes and onions (using shallow groundwater in the 

plains of Kilimanjaro) earn profits of up to US$ 4,600, and US$ 7,100 per hectare, respectively.36 

Although there are zones of water stress, and valid concerns about ensuring effective water 

stewardship, this chapter will show that, overall, Tanzania has available water resources that can be 

developed in support of micro-irrigation expansion, particularly groundwater.   

The questions to be answered is: if water is available, and profits can be made, why does expansion 

at the national scale appear to have stagnated? And, further, why are individual irrigation farm sizes 

trending to small sizes? Both these questions suggest that constraints need to be better understood, 

so that they can be removed or reduced in order to accelerate irrigation uptake and contribute to 

sectoral growth.  

In Chapter 2, micro-irrigation is more clearly defined, and the nature and extent of the set of 

constraints to irrigation uptake and expansion are assessed. The most severe constraint is identified 

to be affordable finance, which is then addressed in more detail. The NIRC is presently developing 

modalities for financing micro-irrigation through the Micro-Irrigation Fund (MIF); in the light of this,  

and given the severity of the financial constraints and the political importance of the MIF, options are 

explored and proposals for operationalization of the MIF are made.  

 

2.2 Diagnostic of micro-irrigation development potential and key 
constraints 

This assessment of both potential and constraints of micro-irrigation  was based on the World Bank 

FLIDguide37 framework. Seven factors are identified for consideration when developing strategies to 

accelerate farmer-led irrigation (Table 2.1). Multiple methods were used for data collection and 

assessment, including literature review, key informant semi-structured interviews, and an online 

survey. 

The rationale for investment, and the enabling conditions for micro-irrigation development, were 

assessed and scored on the scale of 1 to 5 for each of the seven factors, and the findings are 

presented in Figure 2.2 and explained thereafter.  
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Table 2.1: The simplified seven factors that enable or constrain FLID  

 Factors Aspects 

R
at

io
n

al
e 

fo
r 

in
ve

st
m

en
t 

Resource 
potential 

• Easy availability of water and land is available for irrigation 

• Water availability is assessed and scored based on types (surface or groundwater), 
quantity, quality, and potential risks for irrigation development 

Farmer 
benefits 

• Assess what gains a farmer accrues from irrigation  

• Specifically, how profitable is irrigated agriculture? 

En
ab

lin
g 

co
n

d
it

io
n

s 

Policy and 
legal 
environment 

• How do policies on land, water and related issues affect or enable FLID? 

• How do policies related to taxes, extension, or gender influence the enabling 
environment? 

Knowledge • Assess if farmers have access to knowledge related to irrigation agronomy, 
technology, and finance 

• Who are the knowledge providers? 

• What are the knowledge gaps of farmers and other actors regarding irrigation? 

Finance • Assess farmers’ access to affordable short-term credit and subsidies 

Market • Assess if farmers have the networks and physical and digital infrastructure for 
effectively accessing input and output markets 

Technology • Assess if the prices of the available technology are affordable 

• Assess the kind of support and services available to farmers to enable effective use 
of the irrigation equipment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2: Diagnostic of investment rationale and strength of the enabling environment for micro-

irrigation in Tanzania 
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2.2.1 Diagnostic of the rationale for irrigation investment 

RESOURCES: Surface, and groundwater resources potential is high (score = 4). Tanzania generally has 

abundant surface water, and groundwater resources that can be developed in support of micro-

irrigation expansion. All the nine basins of mainland Tanzania, namely: Internal Drainage Basin, Lake 

Nyasa, Lake Rukwa, Lake Tanganyika, Lake Victoria, Pangani, Rufiji, Ruvuma & Southern Coast, and 

Wami Ruvu, have significant surface water resources suitable for micro-irrigation development.  

However, groundwater knowledge, and study are very limited in all of the 9 basins. In the Wami-Ruvu, 

Rufiji, and Pangani basins there are sub-catchments with high levels of water-competition, and a focus 

on water productivity, technology, and sub-catchment management is important to avoid increasing 

conflicts with other sectors (e.g., national parks, transboundary water bodies, livestock, industry, and 

cities demand). The assessment of groundwater, and surface water availability for micro-irrigation, 

and related risks, are presented in Table 2.2. 

Table 2.2: Surface water and groundwater availability for irrigation expansion in Tanzania 

    Source 
Basin  

WRB RFB LRB PB RB IDB LVB LTB LNB 

Surface water 

availability 
++ +++ +++ + +++ ++ +++ +++ +++ 

Groundwater 

availability 
?/+ ?/++ ?/++ ?/+ ?/+ ?/++ ?/++ ?/++ ?/+ 

Suitability for 

FLID 
+++ +++ +++ +++ +++ +++ +++ +++ +++ 

Risks for FLID  ++ ++ + ++ + + + + + 

Groundwater 

knowledge  
+ + + + + + + + + 

 

Classification:  High +++ Moderate ++ Low + Limited information = ? 

Basins:  WRB (Wami-ruvu basin); RFB (Rufiji basin); PB (Pangani basin); RB (Ruvuma basin); IDB (Internal 

Drainage basin); LVB (Lake Victoria basin); LTB (Lake Tanganyika basin); LNB (Lake Nyasa basin). 

 

BENEFITS: Farmer benefits are high (score = 5). Although there is high price volatility of the 

horticultural products most typically produced by micro-irrigation farmers, with related risks, irrigated 

agriculture is lucrative. The benefits of irrigation that smallholder farmers accrue increases their food 

security, financial income, and employment security.  

The case for investment in micro-irrigation is therefore strong, given the generally high water resource 

availability and high potential for profits. Localized zones of water stress must be strategically 

considered in irrigation planning to ensure resource sustainability and minimize cross-sectoral conflict. 
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2.2.2 Diagnostic of enabling conditions and the severity of constraints 

FINANCE: Access to finance presents a severe constraint for micro-irrigation farmers (Score = 1). 

Smallholders have very limited access to affordable financing for irrigation investments. Although 

there are over 60 financial service providers in Tanzania, most of them target large commercial farms 

and customers with lower risks.38 Smallholder farmers are considered high risk, and not credit worthy 

to access loans by most commercial banks. Informal loans can have exorbitant and prohibitive interest 

rates. As a result, most farmers and rural communities rely on borrowing of small amounts from 

families, friends, and/or semi-formal and formal credit schemes like Village Community Banks 

(VICOBAs) and Savings and Credit Co-Operative Societies (SACCOs) that often charge lower interest 

rates. 

Although nearly all commercial banks offer some form of financial products and services to the 

agricultural sector, their eligibility conditions are usually prohibitive to smallholder farmers. Access 

Bank Tanzania, in collaboration with IFC and The MasterCard Foundation, sets requirements for its 

agri-loan allowing farmers to use their land, house, car, or livestock as collateral. Even though the 

Government has made commendable policy drives to ensure single-digit interest rates (<10 percent), 

these requirements are a challenge to most farmers. Their irrigation land is often not titled, while 

those with assets may fear losing them to banks. A further challenge with credit schemes is that most 

farmers do not have a substantiated farm-financial history or formal bank accounts to convince 

lenders on the bankability of farming business plans.  

One opportunity to address this severe constraint is the partial credit guarantee schemes (CGSs) 

that are successfully implemented through the Tanzanian Agricultural Development Bank (TADB). 

These could be extended beyond the current financing of inputs and small agricultural equipment, to 

include micro-irrigation equipment. Further, digital instruments which are transformative elsewhere 

are not yet mobilized in Tanzania at any scale, including asset-based financing (Pay-As-You-Go) 

arrangements from suppliers, as well as apps and systems supported with remote-sensing that assess 

production history on a farm to aid faster and more reliable credit worthiness assessment support for 

financing institutions, equipment-suppliers, and farmers.39 

TECHNOLOGY: Access to technology is moderate (Score = 3). A wide range of irrigation technologies 

are available and used by farmers in Tanzania, but few readily suitable technology packages are 

available at local outlets. There are many places where farmers are using petrol and diesel pumps to 

lift water from shallow groundwater, wetlands, lakes, and rivers for irrigation. Solar-pumped irrigation 

is becoming progressively less expensive, and use is on the increase. Yet, few immediately usable cost-

effective technology packages are readily available on shop floors. Technologies such as sprinklers and 

drip irrigation are widely available, though these are mostly used by large-scale commercial farmers. 

More than half of irrigating farmers using bucket systems, and while obviously low capital in cost, 

these come with an extremely heavy time and drudgery implication, thus also limiting expansion. 

KNOWLEDGE: Access to knowledge is moderate with widespread awareness about low-cost 

irrigation but limited detailed knowledge on effective irrigation practices (Score = 3). In Tanzania, 

farmers’ main source of agronomy, technology, and finance knowledge is through the Government 

Agricultural Extension Agents who are active at all administrative levels (district, ward, and village 

level). To increase the level of visitation to, and contact with farmers, the Government is planning 

training and the provision of equipment and transport to ensure that extension agents can carry out 
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their tasks more effectively in the next financial year. Although the public sector is the main 

agricultural knowledge provider in Tanzania, several NGOs, community-based organizations, and 

private sector businesses also provide knowledge to smallholder farmers. Low-cost irrigation 

technologies such as diesel/petrol pumps, hose-pipes, furrows, drips, and sprinkler systems are well 

known throughout the country. Furrow irrigation is widely practiced using water diverted from rivers 

into earthen canals, and from small pumps with cheap polyethylene small-diameter pipelines. 

However, there is limited knowledge about on-farm water management and irrigation scheduling 

(e.g., when and how much to irrigate). Most small-scale irrigators have limited information and 

knowledge of the available financial options, have a low level of confidence in the due diligence 

process of banks, and are averse or have low capability to address the heavy administrative process. 

POLICY and LEGAL: The policy and legal environment is relatively strong in supporting micro-

irrigation (Score = 4). Although the national irrigation policy does not directly mention FLID, it provides 

for and recognizes irrigation schemes developed by smallholder farmers, and micro-irrigation as a key 

pathway. There is a high level of political will supported with economic drives to promote irrigation 

development. Positive aspects of the legislation of Tanzania that are favorable for micro-irrigation 

development include tax exemptions on irrigation equipment (irrigation parts, greenhouse systems, 

solar panels, modules, solar charger controllers, solar inverters, and batteries).  

Inadequacies in land and water tenure security present some risks for micro-irrigation farmers. 

Customary land tenure predominates for micro-irrigation farmers, and is generally accepted to be 

secure in terms of access, use, and exclusion rights, but modalities for exchange (leasing and sale) are 

weak. Land cannot be used as collateral, which limits access to formal financing options. Water 

permitting requirements are compulsory for irrigation, and are costly in terms of both time and 

money. Permits provide no security of physical supply as water resources are largely unmonitored, 

with little or no reactive management of low flows by the Basin Water Boards, drought predictions, or 

advance communication to farmers. Hybrid law options that combine customary practices and formal 

legal frameworks present one option to overcome these land and water tenure challenges, as do 

regulatory reform options, but these inevitably take longer timelines. Local land-leasing mechanisms, 

for example, can be ratified by local traditional leadership and improve land-tenure security.40 In 

relation to water tenure security, requirements for permitting, which are largely ignored by micro-

irrigators and near impossible to enforce due to transaction costs, could be replaced with group water 

permits or, even simpler, with a requirement for registration only (with no fee, and geo-referenced to 

enable monitoring).41 While regulatory reform to strengthen tenure security seems to be warranted, 

experience suggests practical solutions can be crafted in for shorter term program implementation.  

MARKETS: Agricultural output markets are relatively well developed, especially for high value 

horticultural crops (Score = 3), with good transport connectivity or close proximity to urban areas, 

though less so for farmers more distant from larger centers. The quantities produced per micro-

irrigation farmer are generally low, and crops are often mixed in type and planting date, thus can be 

readily sold to local markets or major urban markets when transport connectivity is good. 

International and regional export is also growing fast. However, most smallholder farmers get their 

seeds, fertilizer, pesticides, and other agricultural inputs from agro-dealers or retailers located in 

larger centers. Only a small number obtain inputs from wholesalers, middlemen or cooperatives, and 

thus farmers who have weaker connectivity to input and output markets, particularly those in more 

remote areas, suffer both higher input prices and lower farm-gate prices, resulting in a double-
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squeeze on their profitability. Poor transport links and distance from major centers seem highly likely 

to constrain micro-irrigation growth, suggesting programs should be targeted accordingly. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3 The National Irrigation Development Fund windows 

The Government of Tanzania (GoT) through the National Irrigation Commission is planning the second 

version of the NIDF (NIDF-2) which has three funding windows: 

1. Irrigation Development Fund (IDF): Development, expansion, and rehabilitation of surface 

irrigation with source funds from Government and development partners (DPs). 

2. Irrigation Maintenance Fund (IMF): Annual maintenance of irrigation infrastructure with source 

funds from irrigator fees, LGAs, and Government budget.  

3. Micro-Irrigation Fund (MIF):  Leverage revenue from Local Government Authorities for irrigation 

development, and catalyzing private sector investments through Public Private Partnerships 

(PPPs). Initial capital could be provided by Development Partners (DPs) and GoT through finance 

institutions to provide loans to irrigator associations or individual farmers.  

  

The diagnostic of constraints to micro-irrigation development in Tanzania provides insight into the 

constraining factors contributing to the stagnation of irrigation expansion nationally, and the trend of 

more small irrigation farms. While other factors warrant attention in a program design, the immediate 

priority areas to be addressed in order to accelerate micro-irrigation expansion are: 

• Access to affordable finance (SEVERE constraint) 

• Access to affordable irrigation technologies (MODERATE constraint) 

• Access to markets (MODERATE constraint) 

• Knowledge of farmers and suppliers (MODERATE constraint) 

There are numerous strategies to address constraints to 

micro-irrigation through the FLID process, many of which 

are defined in the detailed modules of the World Bank’s 

FLIDguide. The micro-financing challenge, which is the 

most severe, resonates with the NIRC current action to 

resuscitate the National Irrigation Development Fund 

(NIDF). One part of the NIDF is the Micro-Irrigation Fund 

(MIF), and the remaining part of this chapter addresses 

details to operationalize the MIF as a key response to 

address the dominant constraint of affordable finance. 
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2.4 MIF objectives and types of investment targeted for support 

The MIF is intended to catalyze micro-irrigation development at scale in suitable areas with high 

irrigation potential in Tanzania, usually where surface or shallow groundwater is close to farmers’ 

fields. The chapter builds on an initial draft of the Micro-Irrigation Fund concept that was developed 

by the ASPIRES team (funded by USAID).42 The draft concept of the MIF developed by the ASPIRE team 

draws from the Indian experience of implementing a similar program. The ASPIRES proposal was that 

MIF would be funded by both the Government and Development Partners, and can be managed by 

Tanzania Agricultural Development Bank (TADB) who have the mandate, and experience, to manage 

investment guarantee programs for smallholder farmers. The TADB can issue low-interest, long-term 

loans to Irrigators Associations (IA) while local government and other agencies can provide a full 

guarantee to the loans.  

This concept is now further unpacked in this chapter, revised, and improved. Based on the initial 

concept, more detailed modalities for the MIF are proposed, addressing two potential shortfalls in the 

current concept, namely: i) the need to finance individuals (who are the drivers of FLID), and not just 

Irrigation Associations, and ii) provision of a partial, rather than a full guarantee which shares the risk, 

and thus incentivizes more rigorous screening and monitoring of loan applications, and servicing by 

the lending party. 

 

To achieve these objectives the proposed MIF will support a limited set of investments with clear 

eligibility criteria. The credit scheme would only be made available to farmers growing high-value 

crops for markets on an area not exceeding 5 hectares (max. 12.5acres), with credit limited to: 

1. Water sources and irrigation equipment credit: items supported include development of 

rainwater harvesting (micro-storage or on farm storage); groundwater drilling (boreholes and dug 

shallow well); solar-powered lifting devices; and diesel or petrol pump sets. 

2. Water transport and distribution credit: buried pipes and command area levelling improvements. 

3. On-farm water management credit: water application equipment (rain gun, sprinklers, drip, 

furrows border); knowledge on climate-smart, and sustainable agriculture (includes soil quality 

testing, weed and pest control, seeds, and fertilizer application). 

4. Agricultural inputs credits: Since most smallholder farmers lack working capital to cover the 

agronomic costs, this credit will be for the costs of quality seeds, fertilizer, pesticides, weed control, 

land preparation, and labor.  

The general objective of the Micro Irrigation Fund is to incentivize farmers to invest in commercial 

agriculture while adapting and building resilience to climate change impacts in Tanzania. 

The specific objectives of the Micro Irrigation Fund are:  

1. To catalyze farmer-led micro-irrigation development at scale in areas with large irrigation potential. 

2. To provide credits that enable farmers’ investment in suitable and cost-effective irrigation 

technologies for growing high-value crops for commercial purpose.  

3. To enable private sector and financial institution investment in smallholder irrigated agriculture. 

4. To ensure quality and conformity of equipment and agricultural inputs. 
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2.5 Proposal for the MIF structure 

2.5.1 Regional and national experiences informing the proposals 

There are four regional and local investment programs that have informed the detailed proposal for 

the MIF structure, summarized in Table 2.3.  

Table 2.3: Selected micro-irrigation financial support programs and key components 

Program Key components 

Rwanda Small-
Scale Irrigation 
Technology 
(SSIT) Program 

✓ PARTIAL SUBSIDY FOR FARMERS: for equipment to irrigate 0.5‒10ha. 

✓ Farmers are selected by the district while irrigation service providers are pre-qualified by 
the ministry of agriculture. 

✓ Subsidy of up to 50 percent can be provided to the farmer for a selection of irrigation kits. 

UgiFT, Micro-
scale Irrigation 
program in 
Uganda 

✓ PARTIAL SUBSIDY FOR FARMERS: A cost-sharing arrangement led by the  Ministry of 
Agriculture, Animal Industry, and Fisheries (MAAIF) but implemented by Local 
Government (districts) 

✓ Targets farmers marketing high-value crops (horticulture and coffee) up to 1ha. 

✓ Government pays between 25 percent, and 75 percent of the total cost of the irrigation 
equipment with a cap of 7.2 million Ugandan Shillings per acre. 

✓ The irrigation equipment providers are selected, contracted, and paid by the districts after 
installation of equipment. 

✓ Solar irrigation equipment is given priority (solar = 75 percent subsidy; petrol = 25 percent 
subsidy). 

Tanzania 
Agricultural 
Development 
Bank (TADB)  

✓ CREDIT GUARANTEE: TADB has been operating a Smallholder Farmers’ Credit Guarantee 
Scheme (SCGS) since 2018, supported by international financing partners.  

✓ The SCGS is cash guarantee based on fixed deposit aimed at solving commercial banks’ 
and micro-finance institution liquidity issues.  

✓ SCGS can be used for input finance, equipment loans, live animals, etc. 

✓ The SCGS is operated through partnership with 15 Commercial Banks and Financial 
Institutions. 

✓ TADB charge a 1 percent guarantee fee.  

✓ Commercial banks and finance institutions lend to smallholder farmers, AMCOS, 
Cooperatives, and SMEs following their loan procedures.  

✓ TADB does not set the loan interest rate on the loan to farmers. 

✓ TADB guarantee up to 50 percent of loans defaulted by smallholders. 

Agriculture 
Input Trust 
Fund (AGITF) 
of Tanzania 

✓ CREDIT FACILITY FOR FARMERS: A Ministry of Agriculture program established in 1994. 

✓ Targets individuals or registered groups of farmers. 

✓ Provides credit for farm machinery and inputs, and requires collateral (land/house). 

✓ Loan application is approved by the District Council of the applicants. 

✓ Loans are administered through community banks, with 10 percent deposit from farmer. 

✓ Condition for loan for inputs is 2‒3 years with an interest rate of 8 percent for an 
individual, and 6 percent for groups.  
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The two Tanzanian cases, in particular, provide a strong basis to inform the modalities of the MIF.  

• The TADB partial credit guarantee arrangement has reduced the lending risks to acceptable 

levels for commercial banks and financial institutions to provide loans to smallholder farmers. 

The credit-guarantee approach is identified as a highly effective solution in terms of smallholder 

irrigation financing.43 This is a Tanzanian success case, and has shown a marked impact in terms 

of farmers serviced, and low loan defaults. The approach addresses the challenge of providing 

affordable financing for equipment that is accessible, driven through private sector banks and 

thus ensuring a wide reach across the country, but also addresses the critical issue of reducing 

risks for FIs and commercial banks. Equipment subsidies can easily be integrated into the 

arrangements as experience dictates is necessary and the NIRC requires.  

• The AGTIF credit facility provides well-established institutional modalities to administer loan 

applications and is decentralized to District level for accessibility to farmers. The program is 

known by Government officials and farmers alike.  

Additional innovative solutions for irrigation services provision that are well established in the 

region, notably in Kenya and Uganda, should be considered in the mix of options to be supported.44 

These innovations include: pay-as-you-go financing using GSM-enabled pumps and digital-money (a 

form of hire-purchase); lease of irrigation from equipment suppliers; and support for local small-scale 

irrigation service providers who own or lease equipment and provide a roving mobile service to 

farmers in the locality. 

2.5.2 Structure of the Micro-Irrigation Fund 

Utilizing the precedent and the local experience from these two Tanzanian financing arrangements 

has clear advantages in addressing the affordable financing challenge ‒ with three main additions: 

The first is to provide access to partial guarantees not just to banks and FIs providing loans to 

irrigation farmers, but also to irrigation equipment suppliers, agro-dealers, and offtakers wanting to 

provide financial services as part of their technical package. The transaction costs for FIs in servicing 

large numbers of very small loans is exceptionally high, which motivates for the second addition 

which is the inclusion of a digital farmer registration and aggregation platform to assist with reducing 

transaction costs to ensure an administratively efficient MIF. A third, and final part of the proposed 

arrangements would be to incentivize irrigation equipment suppliers, agro-dealers, and offtakers to 

provide a one-stop package of equipment and financing. Delivery of approved suitable irrigation 

technology, supported by affordable financial services, can be incentivized by combining the partial 

credit guarantee with results-based financing arrangements. The results-based financing 

arrangement rewards suppliers for equipment sales and installation, and drives uptake from the 

supply side. These key additions require the inclusion of an independent verification facilitation to 

ensure quality control, supplier registration, validation of achievements, and auditing of routine 

payments. 

For the Government to catalyze farmer-led micro-irrigation development at scale in areas with 

large irrigation potential in Tanzania, it is proposed the MIF is created under the Ministry of 

Agriculture using the modality of the partial guarantee, but with delivery incentivized by results-

based financing for service provision, with a third-party verification process. The MIF would provide 

a guarantee to banks to provide credit to farmers for investment in water sources and irrigation lifting 

equipment; water transport and distribution; on-farm water management; and agricultural inputs. 
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The proposal is to create a micro-irrigation fund, either using TADB arrangements, or as a structure 

under the Ministry of Agriculture, using a similar setup to that of Agricultural Input Trust Fund (AGITF). 

Amendments to enable additional functions for private sector (technical suppliers), results-based 

financing arrangements, and third-party verification (Figure 2.3) would be made. The AGITF, which 

has been in operation since 1994, could become the managing entity for the micro-irrigation fund at 

the Ministry of Agriculture.  

  

 

 

 

 

 

 

 

 

 

 

 

Figure 2.3: Proposed micro-irrigation fund structure, and interactions with key actors 

Also included, would be an adapted model for demand- and supply-side financing, based on the 

TADB Smallholder Farmers’ Credit Guarantee Scheme (SCGS). The partial credit guarantee reduces 

the lending risks by FIs (demand-side), irrigation equipment suppliers, agro-dealers, and offtakers (i.e. 

supply side) who combine financial services with equipment supply. Further innovations such as pay-

as-you-go repayments enabled by GSM technology embedded in pumps and use of digital-money, as 

well as equipment lease could be supported. Arrangements would include conditions for a low interest 

rate, with, potentially, grants for project preparation, and details for third-party verification. The MIF 

would enter into agreement with the finance institutions and third-party verification agency to 

implement the fund as shown in Figure 2.3. Eligibility criteria would be clearly established for the credit 

categories of inputs and irrigation equipment. 

A final part of the MIF would involve development and creation of better market access, 

specifically, to overcome the problem of price volatility. It is proposed that some funds be directed 

towards post-harvest handling (e.g., storage facilities), valuation addition (development of suitable 

agro-processing facilities), and linkage with export markets. This role can be taken by other private 

actors and NGOs, such as the Tanzania Horticultural Association (TAHA), Rikolto, and Private 

Agricultural Sector Support Trust (PASS). These groups currently support farmers in accessing 

markets and in business plan development.  

Demand-side 
financing 

Supply-side 
financing 
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2.5.3 The Digital Platform for farmer aggregation and supplier verification 

To ensure effective delivery, the program process would need to be supported by a Digital Platform 

with Third Party verification, as shown in Figure 2.4. There are similar platforms to learn from such as 

the Kilimo Maendeleo Platform,45 and the Indian farmer’s portal.46 Both of these allow organized 

interaction between farmers, value chain actors, and finance institutions. The Third Party will act as a 

verification agency for the program, and ensure compliance with the equipment standards, 

administrative, and financing procedures.  

To apply for a loan, farmers would express their interest through Agricultural Extension Officers 

located at the Ward/Village level or the District Agriculture, Irrigation, and Cooperative Officers 

(DAICO), and register on the platform. The finance institution or service provider will then follow the 

normal procedure of verifying and assessing an applicant’s credit-worthiness before a loan/asset-

based financing is offered. If the farmer has approached an FI directly, rather than engaging directly 

with a participating private sector entity (equipment supplier, agro-dealer, off-taker), the farmer 

would then approach and select a verified participating supplier to obtain the equipment.  

 

 

 

 

 

 

 

 

 

 

 

Figure 2.4: Operationalization of the MIF Digital Platform  

 

 

 

 

 

 

 

 

 

 

  

The Role of the Third-Party Verification Agency 

The third-party verification agency will play a key role in the operational setup of the MIF, including 

the following functions: 

• Development of the digital platform 

• Registering and authenticating participating actors (finance institutions, agro-dealers, off-

takers, equipment providers, and farmers) 

• Validation and verification of irrigation equipment provided or installed 

• Verification of quality compliance in collaboration with TBS and NIRC 

• Verification of transaction activities of the Micro Irrigation Fund 

 

 

Demand-side 
financing 

Supply-side 
financing 
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2.5.4 Overview of the MIF functions and actors 

Investment planning: The National Irrigation Commission (NIRC) will give support with the investment 

planning, budgeting, and development of equipment standards and technical guidelines.  

Technical standards: The NIRC and Tanzania Bureau of Standards (TBS) will collaborate to develop 

quality standards and guidelines for any equipment that will be funded under the micro-irrigation 

fund, e.g.: special identification codes could be created to enable easy verification by a third-party 

agency before payout to the irrigation service provider.  

Awareness and follow-monitoring: The District agriculture, irrigation, and cooperative officers 

(extension officers) will coordinate awareness-raising and promotion of the micro-irrigation fund 

among farmers. Training and support in irrigation agronomy and follow-up monitoring will be 

provided. 

Registration and certification of farmers: The farmers (beneficiaries) to be registered and certified by 

the local government (districts) with National Irrigation Commission engineers, while the finance 

disbursement for irrigation equipment is paid directly to the service provider or private sector supplier 

after a third-party verification. 

Supporting irrigation expansion through FLID processes requires a fundamental shift in the role of 

the NIRC. The NIRC will have to engage in a change-management process to move from the current 

irrigation development mode of investment in construction and IO capacitation, to a different role of 

reframing the enabling environment for farmers to take up irrigation themselves. New strategies need 

to be developed, with different management and operational skillsets required from a new cadre of 

personnel who will have to be retrained or recruited. Budgeting and resource allocation will need to 

be reframed to move from driving investment to facilitating entrepreneurial uptake of irrigation. 

 

2.6 Conclusions 

1. Tanzania still has significant water and land resource potential to support micro-irrigation 

expansion which is profitable, faster to implement, and less costly, as well as mobilizing 

significant private sector funding through farmer co-financing. Yet expansion nationally has 

stagnated, and the trend to small irrigation farm sizes suggests there are significant constraining 

factors. The constraints were assessed, and the following factors were identified to be limiting 

micro-irrigation development: 

• Affordable financing – SEVERE constraint 

• Suitable irrigation technology, market access, and knowledge (agronomic, finance, and 

marketing) were all assessed as MODERATE constraints, requiring attention in program 

intervention design. 

 

2. The most severe constraint, the lack of affordable finance for irrigation equipment and inputs, 

can be effectively addressed through the proposed Micro-Irrigation Fund but requires 

appropriate detailed arrangements. The MIF is currently being established by the NIRC but 

modalities are not yet formulated. The MIF would support farmers to access financing for water 

source development, pumping, and irrigation equipment; water transport and distribution; on- 

farm water management;, and agricultural inputs.  
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3. Overcoming the constraint of affordable financing is key to promoting micro-irrigation 

development at scale (with targeting linked to water resource and market potential), and best 

achieved by building on Tanzania success in credit guarantees, and loan financing mechanisms. 

The precedent of the guarantee arrangement under the TADB, and the credit facility of the AGITF 

can be leveraged in micro-irrigation financing arrangements. To allow commercial banks and 

microfinance institutions to take on more risk, and lend to small-scale farmers, a treasury partial 

guarantee can be provided by the Government. This will enable loans to be made collateral free 

or at a much lower interest rates (e.g., <5 percent).  

 

2.7 Recommendations 

1. It is proposed that the MIF is institutionalized in the Ministry of Agriculture, and builds on 

proven Tanzanian loan guarantee and agricultural credit arrangements (AGITF and/or TADB). 

New innovative arrangements would incentivize supply- and demand-side-driven uptake of 

suitable and affordable equipment distribution while ensuring quality control. The proposed MIF 

would: i) provide partial credit-guarantees to banks and FIs and, further, to private sector actors 

such as tech-suppliers, agro-dealers, and off-takers who are willing to provide an integrated 

service package – for both financial services and irrigation equipment; ii) include a digital platform 

for ease of farmer registration, aggregation, systemization of loan applications, and to enable 

efficient third-party verification; iii) incentivise private sector equipment suppliers to accelerate 

equipment distribution through a results-based financing mechanism; and iv) enable efficient 

administration of payments, transparency, and accountability through an independent Third 

Party Verification Agency linked into the digital platform.  

 

2. Key criteria for farmers to access the MIF are proposed to include: 

• A farmer investment in irrigation areas of up to 5ha 

• Farmers with the capacity to maintain a bank account  

• Farmers’ experience with irrigation (minimum 2 years of commercial production) 

• Maximum loan ceiling of up to TZS 100 million  

• To quickly bring large areas under micro-irrigation in a shorter period, the fund will target 

micro-irrigation development for growing high-value horticultural crops. 

 

3. Further support is needed to coordinate investment partners, develop concept strategies to 

address the full set of binding constraints, and expedite implementation of the MIF. Additional 

studies are needed to: i) address the data and knowledge gap on water availability in all 9 basins, 

specifically, by conducting in-depth investigation and mapping of high micro-irrigation potential 

sites, being those where surface and shallow groundwater resources are close to irrigable land 

(within 1km; slopes<10 percent); ii) develop complementary interventions to improve farmers’ 

irrigation agronomy knowledge, including review and improvement of existing mobile platforms 

and farmer advisory apps; iii) support a policy review to identify workable alternatives to the 

current requirement where large numbers of individual smallholders must access individual 

water permits and pay fees which have excessive administrative transaction costs and are 

practically impossible to enforce. Options would include group-permitting through WUAs or IOs, 
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and/or deregulating the permit requirement for micro-irrigators to one of registration without 

fees, thereby enabling effective monitoring and promoting irrigation uptake.   

 

4. It is recommended that support to operationalize the Tanzania Micro Irrigation Fund requires 

three discreet activities. These are: i) Support to the NIRC ‒ to map high opportunity zones for 

micro-irrigation expansion and engage in ongoing stakeholder consultations and MIF 

arrangements; ii) Support the MoA and banks – to establish financial and administrative details 

of MIF modalities, including the digital platform; equipment quality control; supplier registration 

processes; and the functions of the independent verification agency; and iii) Give support to 

Water Basin Boards, to develop water user registration databases; water permit alternatives; and 

revised compliance arrangements, while enforcing modalities that enable the promotion of 

micro-irrigation in opportune localities and ensuring micro-irrigation is developed in a sustainable 

water resource allocation, and Governance framework. 
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3. Institutions and governance on public schemes  

3.1 Introduction  

The Government is commended for paving the way for sector development with the Irrigation Act 

(NIA-2013), and developing a stronger institutional structure and governance framework for 

irrigation development and management. Major strides have been made in strengthening the legal 

framework through the National Irrigation Act (NIA-2013). The NIRC is established as the key 

responsible agency to support all actors in the sector to engage well, and deliver. The NIRC is required 

to provide for the development, operation, and maintenance of irrigation and drainage systems, and 

sets out the institutional framework for irrigation scheme management, operations, and maintenance. 

The Act also institutes a new management paradigm by empowering farmers to be part of the service 

delivery chain at their level through the establishment of Irrigator Organizations (IOs). The application 

is an advancement in the sector within the whole of society approach, which empowers the citizen to 

manage local natural and physical resources responsibly.  

The NIRC is driving the revitalization and development of new public irrigation schemes in pursuit 

of the expansion goals in the FYDP II that require a sharp turnaround of scheme performance. The 

development of irrigation infrastructure during the last five years (2016‒20) has been far below the 

targets stipulated for expansion, and has essentially stagnated (Chapter 1). Not only is there an urgent 

need to align plans for rapid irrigation expansion with the fast-changing water resource availability 

due to a combination of climate change impacts and urban demand, but existing and new schemes 

have to sharply ratchet up irrigation service provision, which is critical for high land and water 

productivity that must be achieved into the future.  

The NIRC has identified that the poor performance on irrigation schemes is linked to a combination 

of infrastructure disrepair, weak leadership within Irrigation organizations, inadequate skills on the 

part of farmers, and poor on-farm water management. The National Irrigation Development Strategy 

(NIDS) of 2016 highlights that these factors include: low crop production; dilapidation of 

infrastructure; weak human resource development; limited institutional capacity at scheme, local 

government and national levels within the country; inadequate financing for sustainable operations 

and maintenance; lack of reliable water supply at source; land-tenure issues; and negative 

environmental impacts, among others. This chapter will focus on governance arrangements and 

challenges at scheme-level that impact on financial and technical sustainability. 

There is increased awareness of the reality that improvements in service delivery must identify 

governance constraints at local level, to connect proposed reforms to specific problems that can 

enable beneficial economic and human development outcomes. A practical approach promoted 

under the World Bank Governance Enable47 initiative, is to look at service delivery challenges at the 

local level and identify how these may be related to bottlenecks in the wider governance system, 

including public financial management (PFM), human resource management (HRM), and multi-level 

governance (MLG) linkages. The approach has the potential for greater positive impact on sector 

results, since it attempts to make a more direct link between the specific problems and the subsequent 

reforms aimed at reducing or eliminating problems. 
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The governance assessment in this chapter
a aims to identify the status, strengths, and weaknesses of the prevailing irrigation governance 

modalities with a focus on scheme-level management involving Irrigator Organizations (IOs), and 

support given to them provided by the NIRC and local government. The findings are based on a 

combination of legal review, and evidence from field data collected from 21 irrigation schemes in all 

regions in Tanzania. The institutional structure is first mapped, and priority governance problems at 

scheme level are presented. Gaps in relation to the roles of key institutional actors, at national, 

regional, district, and scheme level, are identified based on the assessment of three themes drawing 

from World Bank irrigation governance materials:48,49  

i) Governance gap: overall capability of the sector to deliver irrigation services, with a focus on IOs. 

ii) Capacity gap: the set of skills that is needed by all of the individual actors. 

iii) Overlapping circuits of engagement: confusion or inefficiencies that result from the inequities 

between the de jure set of functions intended in the legal and regulatory provisions, these being 

different from the de facto situation.  

Finally, recommendations are made to strengthen financial and technical sustainability of public 

irrigation schemes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a The governance chapter draws from a separate report conducted in 2022 under the Governance GSG led by Lobna Ahmed, 

and co-authored by Jonathan Denison, Makarius Mdemu, Elija Minja, and Stephen Hodgson. 

Box 3.1: Governance terminology and definitions  

(based on the World Bank Governance Enable Framework, and Douglas North (1990)) 

 Services are outputs produced by or on behalf of the state that are provided to the public with the 

intention of improving societal welfare. Examples include basic education, electricity, waste 

management, etc. 

 Inputs refer to resources (staffing, supplies, infrastructure, and institutions) that combine to create 

services, and which align with the economic classification of public spending (e.g., personnel, 

goods/services, capital). 

 Sector systems are the policies, regulations, and mechanisms that determine how the various 

components of a service are delivered in a particular sector. They convert inputs into different outputs 

(e.g., doctors, medicines, and clinics) that together constitute the provision of a service (e.g., basic 

health). Examples include professional training, performance management, supplies distribution, and 

information systems. 

 Governance systems are the government-wide policies, regulations, and procedures that must be 

followed when utilizing public resources. Examples include human resource management (HRM), public 

financial management (PFM), and the overarching multi-level governance (MLG) system. 

 Institutions are the formal and informal rules and norms which frame the interaction of the multiple 

actors in the governance and sector systems, and enable inputs and exchanges to be translated into 

service delivery outcomes. 

 Organizations are the actors or ‘players in the game’, and include national and local government, 

individual farmers, farmer and irrigation organizations, private sector entities, and non-government 

organizations. 
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3.2 Irrigation governance institutional structure 

The NIRC is the dedicated agency tasked with the strengthening and support of the irrigation sector, 

and is credited with an inclusive leadership style enabled by the Act. A ‘whole of government 

approach’ is reflected in the Act, which leverages the status of all levels of Government (national, 

regional, district) and the farmers themselves to establish a decentralized arrangement for irrigation 

governance. The Ministries and Agencies involved in irrigation and related agricultural management, 

and the links with the functions of the National Irrigation Commission are shown in Figure 3.1, and a 

summary of responsibilities of key selected organizations is summarized in Table 3.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1:  Organizational structure for irrigation management in Tanzania (source: authors) 
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Table 3.1:  Summary of responsibilities of selected key organizations involved in irrigation 
development, and management in Tanzania 

NATIONAL 

Level 

Organization 

Responsibility Comment 

MOA  Formulate policies relating to 

agriculture sector 

 Provide funding for operation and 

development of the sector through 

government budget and 

development partner’s funds 

 Approve financing from various 

sources to the commission including 

borrowing of money 

 Prescribe in consultation with 

Minister for Finance emoluments 

and allowances payable to the 

members of the commission 

 Minister for Agriculture is required by the Act to 

consult Ministers for Water and Land before 

declaration of an irrigation area and 

classification of irrigation land 

 Communicate with key sector ministries through 

sectoral ministry working groups 

NIRC  Coordination, promotional, and 

regulatory functions in the 

development of the irrigation sector 

 NIRC is one of the Public and Statutory 

Corporations or Parastatals 

 Reports performance of its agreed targets on an 

annual basis to the Treasury Registrar 

 Responsible for functions which are under the 

Ministry of Agriculture 

 Links with BWB on matters of irrigation water 

use, although current linkage between the two is 

not strong. 

MOW  Formulate policies relating to water 

sector 

 Provide funding for operation, and 

development of the water sector 

through government budget, and 

development partners 

 Receives information on National Water Register 

on water use permits, discharge permits, 

groundwater permits, easements, and Water 

Users Associations through the Director of 

Water Resources. Irrigation water use permits 

are among these. 

BWB  Planning, development, and 

sustainable management of water 

resources. Water allocation is one of 

the main responsibilities 

 BWB is responsible to Ministry of Water  

 Decentralized its function to water catchments 

through Water Users Association (WUA). 

Irrigators Organizations are members of specific 

WUA. 
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LOCAL 

Government 

Organization 

Responsibility Comment 

RAS  Technical advisory to the Regional 

Commissioner on coordination of 

regional irrigation development  

 Receives information on plans and development 

of irrigation sector from RIE and NIRC 

RIE  Planning, implementation, and 

coordination of irrigation 

development and management in 

the region 

 RIE is responsible to and reports to the DG of the 

NIRC 

 Feeds information to RAS through the Regional 

Irrigation Officer 

 Communicates matters of irrigation water to the 

respective BWB. It is noted, however, the 

communication between RIE, and BWB is 

generally weak. 

DC  Services provision for all sectors in 

the area under its jurisdiction: 

agriculture (including irrigation), 

forestry, fisheries, livestock, local 

economic development, trade, 

industry, tourism, health, and 

education 

 Do not receive adequate development budget for 

all sectors with exception of social service sectors 

which include health and education 

 Agriculture and Irrigation has rarely received 

allocation of funds for development from internal 

collection sources, which goes against the 20 

percent allocation per MoFP budget guidelines. 

DIE-DC  Coordination and support of the 

development and management of 

irrigation schemes and irrigators in 

the district 

 Employed and responsible to the District Council 

 Still a new cadre in the Local Government 

Authority (not more than ten years) 

 NIRC plans are to make all DIE under, and report 

to NIRC 

 The DIE-DC has overlapping responsibilities for 

districts with the DIE who is posted by the NIRC 

DIE-NIRC  Coordination and support of the 

development and management of 

irrigation schemes and irrigators in 

the district 

 Employed and responsible to NIRC 

 Currently, the post is limited to two years 

 Has overlapping responsibilities with DIE-DC 

 Serious constraints with facilities and tools 

impact ability to deliver functions 

 NIRC plans to establish District Irrigation Offices 

for all districts (139) in Tanzania mainland  

Irrigator 

Organization 

(public 

schemes) 

 Operations, and Management of 

Irrigation schemes from the main 

intake(s) throughout the irrigation, 

and drainage system. 

 IOs are constrained by deteriorated irrigation 

infrastructures and poor leadership capacity, 

leading to low collection rates of ISF for O&M, 

and viscous cycle of irrigation works development 

and repair 
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Irrigation management models have evolved similarly in Tanzania as for most of Sub-Saharan Africa, 

with the 2013 legislative reforms that transfer the primary operations and maintenance role from 

government to Irrigator Organizations (IOs). Previously, the government held the primary 

responsibility for irrigation operations and maintenance (OMM), with some involvement of farmers 

at lower hydraulic levels, reflective of Participatory Irrigation Management (PIM) approaches. The Act 

now envisages a different arrangement with a full transfer of responsibilities to the IO, which is, in 

effect, fully fledged Irrigation Management Transfer (IMT). 

In Tanzania, the Government, as reflected in the NIDS (2016), considers that the transfer of 

responsibilities to the IOs has generally been unsuccessful in tackling the persistent problems of 

poor service delivery and infrastructure degradation on schemes. The Tanzanian experience of weak 

outcomes from IMT is not unique but the causes can be highly varied, context dependent, and require 

local investigation and verification. IMT programs internationally show examples of both successes 

and failures. Case studies in China, Turkey, and Mexico highlight the real potential of IMT (beyond the 

more frequently documented ‘traditional’ WUA successes in Nepal and Philippines), and were 

associated with the vibrant commercial character of the irrigation farms, combined with prevailing 

favorable customary practices that contributed to success. On the other hand, the implementation 

record of IMT to WUAs on smallholder irrigation schemes in countries like Albania, Zambia, Ghana, 

and South Africa, has been weak due to low levels of management capability within IOs, compounded 

by degraded infrastructure and low productivity.50 The chance of success is even lower when 

infrastructure is in poor condition to start with if pumping is involved, and when farm productivity and 

profitability are low. These combine to limit revenue generation from farming to finance operations 

and maintenance. Local investigation of problems, successes, and failures is therefore needed to better 

understand the core problems and inform practical responses.  

 

3.3 Perceived problems impacting on service delivery performance 

The common problems on irrigation schemes were identified through surveys by local government, 

scheme IO representatives, and Regional and District Irrigation Engineers (RIEs and DIEs), and severity 

was scored. The kinds of issues that arose, and typical responses to them (Table 3.2) provide some 

insight into the nature of the problems. The problems were grouped into themes, and the average 

severity (range of 1 to 5) is presented in Figure 3.2, and the dispersion of scores in Figure 3.3. 
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Table 3.2: The type and nature of common problems on schemes 

Dimension Answers 

Scheme 

infrastructure 

and physical 

condition 

• Lack of irrigation infrastructure for some schemes and poor irrigation 

infrastructure on some schemes. 

• Uncompleted projects. Some schemes have remained as ‘white elephants’ 

and are not functional. 

• Insufficient storage in dams.  

• Insufficient water due to poor irrigation infrastructure. 

• Poor roads connecting scheme and main road. 

Low IFS 

collection/funds  

• Insufficient funds for irrigation activities. 

• Low O&M collection. 

• Low morale of farmers to pay O&M fees. 

• Last period for district to receive development funds for irrigation was during 

ASDP 1, DADP 1. 

• Collection from internal sources in the district has dropped in the last 5 years. 

• Inadequate collection of ISF in IO. 

Lack of capacity 

to perform 

functions  

• Insufficient experts.  

• Inadequate agriculture inputs.  

• Poor management and development of scheme. 

• Lack of tools and equipment. 

• Failure to implement constitution and bylaws. 

Conflict on 

schemes 

• Boundary conflicts between scheme land-users and outsiders, including 

Districts (such as between Madaba district and Namtumbo Scheme farmers 

who want to expand their boundary). 

• Water use conflicts among farmers. 

• Conflict between farmers and livestock encroaching on crops. 

• Conflict among farmers about water. 

• Land conflict within the schemes, notably where informal land-leases are 

claimed back before the lease-period has elapsed. 

• Political interference. 

 

The average severity scores identify that widespread priority problems are poor infrastructure 

condition, and limited financial availability for OMM, but there is diversity and scope for lessons 

from more successful contexts to be transferred to other schemes. While infrastructure and finance 

are dominant problems, communication with government was generally a lesser problem. Notably, 

water supply reliability is on average a significant constraint, and is severe in multiple schemes ‒ but 

only a moderate to minor problem on others. The dispersion of the scores for water reliability, conflict, 

and technical capacity of the IO (Figure 3.3.) is important because it indicates significant variation in 

the nature and severity of problems across schemes. That means positive experiences from one 

scheme can be identified and then applied to other schemes to help overcome problems. It also means 

that one blanket solution cannot be applied to all schemes and nuanced responses, targeting each 

context, are warranted. 
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Figure 3.2: Average severity of the dominant problems on public irrigation schemes in Tanzania 

(n=18) (source: authors field data) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3: Dispersion plot of the severity scores of the dominant problems on public irrigation 

schemes in Tanzania (n=18) (source: authors field data) 
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3.4 The governance gap at scheme level 

The governance gap was assessed through a capability assessment based on the World Bank iOF 

Toolkit, and a governance index developed by the authors. The concept of capability involves a 

number of aspects, relating to the person, the organization, and the external environment they 

operate in, and includes characteristics of behavior, internal processes, abilities, tools, and influence. 

Increased capability is expected to lead to better performance in delivering irrigation services. 

Capability was assessed in relation to the organization’s mission, structure, leadership, farmer 

relationship management, water resource management within the scheme, water operations, 

accounting and financial reporting, progress and works reporting, and asset management. The 

governance index reflects the status and development needs of the IO across topics of responsiveness, 

accountability, participation, efficiency and effectiveness, equitable and inclusive practices, rule of 

law, transparency, and consensus orientation.  

The capability assessment identified that, in general, IOs are weak across their full range of expected 

functions with all schemes scoring just 1 or 2 on most of the IO functions on a scale of 5. Mission, 

and vision topics reflected moderate capability on some schemes, though this was not translated to a 

structured plan. Organizational structure was varied, mainly because some schemes are managed to 

purpose-specific IOs as provided for in the Act, while others are multi-purpose cooperatives that are 

less well-suited to irrigation management. Some of the IOs were identified to be moderately capable 

in regard to day-to-day decision-making, but mid- and long-term technical and financial planning were 

weak or absent, and were done by the NIRC not the IO.  

The governance index assessment identified that there is much to be done overall on all topics with 

a need for intensive support. The governance index assessment (Figure 3.4) identified that inclusion 

is notably weak, and seemed related to low levels of women’s inclusion in decision-making at the IO. 

This suggests more needs to be done in relation to achieving consensus of decision-making, and 

ensuring minority rights in any reforms. Efficiency and effectiveness, participation, accountability, and 

responsiveness median values were all relatively low, scoring below 50 percent, but some of the 

maximum scores were high. The topics of consensus, transparency, and rule of law were also weak in 

the median value (though over 50 percent), again with some high scores in the maximum value that 

was derived. The large difference between the maximum, minimum, and median shows that the 

situation is still evolving, and that there are many lessons of ‘Tanzanian good practice’ within the 

sample that can be shared between schemes. 
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Figure 3.4: Governance index (max., min., median) for selected Irrigation Organizations in Tanzania 

(n=18) (source: authors field data) 

 

3.5 The gap in skills and capacity 

Low levels of skill among farmers, and among Government personnel in relation to all aspects of 

irrigation scheme operations, management, and maintenance were identified as a major challenge. 

Most of the interviews with the RIE, DIE, and LGA personnel, as well as IO surveys, raised skills and 

capacity development as a priority need, requiring more training to achieve goals. The kinds of training 

that respondents considered important include organizational, agricultural, technical, financial, and 

management topics, as listed below from the interview responses. 

Organization development and scheme governance 

• Leadership training for IOs 

• Arbitration and conflict resolution 

• Training on coordinating and managing an irrigation scheme  

• Training of the farmers in their role in OMM for the formation of the IOs 

Financial management 

• Education on the payment and collection of ISFs  

• Education on awareness of the importance of OMM contributions 

• Involvement of other stakeholders 

• Coordination of development partners  
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Technical and engineering support 

• Advising the IOs and providing technical support regarding the challenges they are facing 

• Advising on operations and maintenance of the scheme infrastructure  

• Development of design solutions, costs, and identification of suitable construction materials 

Agricultural capacity and skills 

• Training to farmers on production of rice, and irrigation practices in general 

• Linking farmers with financial institutions for them to access loans 

• Education for extension officers  

The need for capacity development was linked to a range of desired outcomes as indicated in the 

quote below from a District Irrigation Engineer: 

“Some schemes seem to adhere to good governance practices including that they have well 

drafted constitutions which are followed. However, availability of extension officers to 

provide education on agriculture as well as capacity building to IOs from within or outside 

LGAs is needed to help to improve yield, and contribute to schemes’ sustainability.” 

The link between training, on-farm profitability, and scheme operational sustainability is important 

because it is a key factor in disrupting the spiral of declining infrastructure condition, weak service-

provision, and unprofitable farming. Numerous LGAs identified goals that included their desire to 

build marketing capacity among farmers and increase yields. Specific goals were identified, such as to 

increase yields from 3 T/ha to 6 T/ha by 2025, or increase from 18 to 30 sacks. This is understood to 

mean that the LGAs not only identify wide-ranging capacity-building needs in relation to governance 

and technical issues, but that they perceive a causal link between profitable farming and scheme 

sustainability, ostensibly through increased willingness to pay for irrigation services. Addressing the 

skills and capacity gap will have to be a core activity to turn around performance and achieve technical 

and financial sustainability on public schemes. 

3.6 Overlapping circuits of engagement 

Although the Act is relatively comprehensive compared with some other countries in SSA, the roles 

of the public actors involved in the irrigation sector are insufficiently differentiated, which leads to 

overlapping mandates and potential confusion and governance gaps. There is significant discrepancy 

between the de jure and the de facto set of roles and functions, and a lack of clarity in role definition 

for irrigation development and management. Key issues such as who is in charge of collecting and 

using fees, and who should be held accountable for different aspects of performance, are not 

adequately detailed. Important questions remain unanswered, such as should the village/district 

council hold the central agencies (NIRC/BWB) accountable for their performance, or should the IO be 

holding these agencies accountable?  

The current legislation does not spell out with sufficient clarity the rights and duties of farmers and 

the functions, rights and duties of IOs. In this connection a large number of key provisions are missing 

from the Irrigation Act, and many issues are missing from the regulations or inadequately addressed. 

For example, there are references to the by-laws of individual IOs, yet the rules for IO operations are 

not clear in the legislation. A good point of comparison is the level of detail in the Cooperative Societies 

Act, which contains nearly twice the number of sections of the Irrigation Act, and is concerned solely 

with the establishment and functioning of cooperatives, which are far less complicated than the 

financial and technical operations of an irrigation scheme.  
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The drafting principle of “One Law – One Ministry” is not adhered to in the Irrigation Act. The basic 

rule of legal drafting is: “one law (or act), one ministry”’ ‒ in order to respond to the structural reality 

of the manner in which legislation is drafted and how governments operate. In this regard it is 

important to recall that a law is addressed by parliament not only to the citizens, in terms of the rules 

that everyone must obey, but also to the Government, and more specifically the relevant minister 

who will administer the law. A key reason for the ‘one law, one minister’ principle is that it makes clear 

who is responsible for the implementation and the ‘ownership’ of the law. Final responsibility rests 

with the minister, who is accountable to parliament. If several ministers are named in a law, then it 

becomes more challenging to understand why the law is not being implemented.  

Local government responsibilities overlap between the District Irrigation Department and the 

Regional Irrigation Office: In the context of the preparation of the Irrigation Act, the basic issue is how 

to involve local governments in irrigation. On the one hand neither the NIRC nor the minister 

responsible for irrigation can directly impose duties on LGAs or require them to establish District 

Irrigation Departments (DIDs). Only the minister for local government has the power to approve local 

government structures and to require this, reflected in the fact that the Act confers a power on the 

latter to establish DIDs but does not require him/her to do so. Therefore, the drafters of the irrigation 

bill presumably faced a risk that the minister responsible for local government might not establish any 

DIDs at all or that s/he might only establish them in certain LGAs. In such a situation, a kind of back up 

structure seems to have been provided for in terms of the sub-national NIRC bodies, namely the RIOs 

and the Regional Irrigation Officers in the Regional Secretariats ‒ and also by providing for those 

various functions to be undertaken by the DID, if there is one, or presumably by the NIRC if there is 

not. So in this context, while all “bases” are notionally covered, the Act does not make clear when the 

NIRC (through the Regional Irrigation Office) or the LGA should act on a specific issue. The possibility 

of appointing LGA officers as Irrigation Inspectors creates a line of accountability to the NIC and its 

DG, but only as regards enforcement matters.  

In terms of international practice, local government plays a relatively discreet and limited role in 

irrigation for the good reason that the mixture of local politics and irrigation support functions can 

undermine sector performance. Under the Act, LGAs are central in promoting, developing, 

supporting, and regulating both IOs and the sector in general. This may seem pragmatic given 

Tanzania’s strong decentralization tradition, but the associated politicization of resource allocation 

decisions, which does not always optimize strategic impact,, can undermine the sector. The risk is 

made worse by the high degree of ambiguity throughout the Act with regard to which agency is 

responsible for what functions, creating a window for political interference that is not in farmers’ 

interests, nor aligned to the NIRC goals.  
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3.7 Conclusions 

1 The general conclusion is that there is a partial success story in relation to irrigation governance 

in Tanzania. The legal and regulatory arrangements benefit from a “whole-of-government” 

approach with decentralized arrangements being an effective link to IOs. But there are 

institutional gaps, and irrigation service delivery and IO capacity is weak. There is a lack of 

clarity, both in regulatory terms and on the ground, in relation to roles and functions which tends 

to undermine sector performance. IOs ability to operate schemes is weak, and the strength of 

the relationship between central government, LGA, and scheme level IOs, (i.e. the de facto multi-

tier governance framework), shows that the division of work and cooperation is both unclear and 

under-resourced. The LGA is in a strong position and closer, both institutionally and 

geographically, to the IOs, though more can be done to capitalize on these advantages. LGA 

guidelines intend 20 percent of the District-generated revenue to be allocated to agriculture, but 

in practice they have limited budget, and devote little time to the sector amidst competing tasks. 
 

2 The transfer of responsibilities to IOs has generally been unsuccessful in tackling the persistent 

problems of poor service delivery, infrastructure degradation, and financing on schemes. 

Transfer of OMM responsibilities is often a cost-cutting exercise for government and important 

governance functions of accountability (through monitoring), technical support (through 

government-provided capacity strengthening programs), and financial risk management (through 

buffering OMM expenses) are not adequately set up. Governance capability of IOs is weak across 

the full range of required technical, administrative, financial, planning, and reporting functions. 

Inclusion is notably weak, and seemed related to low levels of women’s inclusion in decision-

making at the IO. This suggests that a whole lot more needs to be done in relation to achieving 

accountability at national and local level, capacity building of IOs, and ensuring minority rights 

and inclusion in the needed reforms.  
  

3 The priority problems are well-defined, and common across the national range of study sites, 

but the problems vary in their severity; issues ranked as severe on some schemes are observed 

to be a much lesser of an issue on others. Infrastructure dilapidation and OMM financing are the 

most common serious problems, though with exceptions. Low water supply reliability, conflict, 

and lack of IO technical capacity also feature prominently, but again are varied in their negative 

impact. This observed dispersion of the severity scores is important because it indicates, firstly, 

that problems are scheme-specific, and therefore a blanket solution is unlikely to work; and, 

secondly, that local successes exist, can be documented, and then shared to solve similar 

problems on other schemes. 
 

4 Low levels of skill among farmers, and among Government personnel, in relation to all aspects 

of irrigation scheme operations, management, and maintenance were identified as a major 

challenge. Training needs that were prioritized included: organizational development; financial 

management; technical and engineering skills; agricultural production; and irrigation water 

management. Skills development was also clearly linked, by farmers and local government 

officials alike, to improved scheme operations, increased productivity and profitability, and the 

ability to sustain scheme functioning into the future. 
 

5 Although the Act is relatively comprehensive compared with some other countries in SSA, the 

roles of the public actors involved in the irrigation sector are insufficiently differentiated, which 
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leads to overlapping mandates and potential confusion, and governance gaps. A large number 

of key provisions is missing from the Irrigation Act, and regulations are inadequately addressed. 

The Act does not comply with the basic rule of legal drafting, of “one law (or act), one ministry” 

which promotes ministerial accountability and is more practical. Local government 

responsibilities overlap between the District Irrigation Department and the Regional Irrigation 

Office, and the mix of politics and irrigation functions can undermine irrigation performance. 

 

3.8 Recommendations 

1. The first key recommendation follows from the observation that the conventional sector 

operations are tending to focus on financing service delivery inputs and strengthening sector 

systems and processes, on the assumption that these will deliver improved development 

results. Rather than a broad-brush approach, there is need to identify, in crystal-clear focus, the 

set of governance bottlenecks that inhibit the operation of the irrigation sector systems in 

practice. In so doing, the design of institutional reform responses can then address the real 

problems related to the mix of public financial management, human resource management, and 

multi-level governance that underpins irrigation services delivery.  
 

2. Second, the general lack of complementarity across engagements and operations must be 

better integrated to achieve effective devolution of functions, services, and support to the 

lowest capable level in the governance eco-system. The potential synergies between national, 

regional, district, and irrigation scheme level are not fully exploited, and ultimately undermine 

developmental results. The blurred roles and functions identified within the Act at district, 

regional, and national levels in relation to strategy, technical planning, design support, and 

operations maintenance and management, need to be addressed through both regulatory 

interventions and capacity development.  
 

3. Given the highly variable weaknesses in capability at the IO level, there is reason to consider 

different solutions for different schemes in terms of devolution of responsibilities to the IOs. In 

practical terms, this would mean that for weaker, or more complicated schemes, where the IO 

cannot fulfill its mandated role of OMM across the entire scheme, it is explicitly assigned 

responsibility only for those parts of the scheme that it can realistically operate and manage 

effectively (such as secondary canals and the lower hydraulic levels). This would leave the intake, 

main canals, and ancillary infrastructure to the NIRC to manage directly or through an assigned 

operator. Such nuanced responses then respond realistically to local capability, and optimize the 

different opportunities that prevail on different schemes.  

 

4. Accelerate the registration and training of IOs through the establishment of a dedicated IO 

training unit at the NIRC, and support the Regional Offices to roll out a campaign at scale. 

Currently, only 11 percent of IOs are properly registered ‒ an essential first institutionalization 

step to improved management and service delivery. There is need to upscale NIRC capacity to 

roll out IO establishment and training in order to underpin higher levels of service-delivery, 

financial management, and planning at the scheme. This would help to increase the 

professionalism of irrigation management, and also with motivating for the payment of irrigation 

service fees by farmers.  
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This could include: 

 At National level, recruit young staff (to improve staff succession), and develop a capacity- 

building/sector-development program; 

 At Regional level, each NIRC office should have a team of minimum four people, facilities, 

and equipment. Regional NIRC could/should take care of maintenance of main infrastructure 

(such as intakes, flood protection dikes, access roads, etc.). 

 At district level there should be a minimum of one person (DIE) equipped with a motorbike,  

and office space with computing and printing facilities, provided by the District.  

 Document lessons from higher performing schemes (ISF collection rates), and arrange 

knowledge-exchange experiences in Tanzania, as well as with other African irrigation 

programs. 

 Identify opportunities and administrative channels to enable private sector co-investors 

and small-scale operators to contribute to sector development and performance. 
 

5. Finally, the reform process that strives for strengthened irrigation-sector planning, operations, 

maintenance, and management must be led by the NIRC, and then supported by development 

partners, to deliver the required behavior change. Such change demands a consultative and 

problem-solving approach to institutional reform with ongoing dialogue between development 

partners and the GoT, to develop best-fit locally suitable solutions. 
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4. Improving irrigation service-fee revenues 

4.1 Introduction 

Reliable, adequate, and quality irrigation water and drainage services are critical for successful 

irrigated production, and involves costs which have to be recovered from farmers to ensure 

irrigation systems function into the future. The Act (NIA-2013) and the Regulations (2015) state that 

the IO should assist the NIRC or Local Government Authority to collect irrigation service fees (ISFs) 

that are paid by the farmers to the IO, who then provide the irrigation and drainage services. However, 

fee collection rates are generally low. The regulations also require a fee to be remitted to the NIRC (to 

support irrigation development investment), and the Water Act requires a water use fee to be paid to 

the Basin Water Boards (BWBs), but few IOs make these payments. Revenue generation for 

sustainable operations and maintenance of public schemes is thus heavily compromised, and 

contributes to scheme infrastructure decay, unreliable services, reduced production, and weak sector 

performance. 

The government has committed to turn around the weak performance of existing public smallholder 

irrigation schemes, and plans massive acceleration in the development of new irrigation schemes. 

The success and sustainability of these major new investments depends on a sharp improvement in 

the operations, management, and maintenance performance, not least ensuring revenue for OMM is 

generated from farmers’ payments for irrigation services. 

The primary financing mechanism for irrigation scheme development, maintenance, and micro-

irrigation is the National Irrigation Development Fund (NIDF). The NIDF is established under the Act, 

and is currently being resuscitated to assume a central role in the planned acceleration of irrigation 

investments. The fund has a range of funding sources, including: i) the transfer of government-owned 

irrigation schemes; ii) recoverable costs paid by irrigators for irrigation development; iii) disposal of 

obsolete plants and equipment; iii) Parliamentary appropriations; iv) charges or fees from programs, 

and publications; v) donations, loans, and financial assistance, or any other fund approved by the 

Commission. The NIDF has three windows: The Irrigation Development Fund (IDF) for the 

development, expansion, and rehabilitation of surface irrigation with source of funds from 

Government and development partners (DPs); The Irrigation Maintenance Fund (IMF) for annual 

maintenance of irrigation infrastructure with source of funds from irrigators’ fees, LGAs, and 

Government budget; and the Micro-Irrigation Fund (MIF) for leveraging revenue from Local 

Government Authorities and development  partners, and catalyzing private sector investments (see 

Chapter 2). Effective structuring of the ISF currently impacts both the IDF and the IMF, and achieving 

high fee collection rates is central to the long-term irrigation financing strategy. 

Chapter 4 describes the findings from a legal review, and from field research conducted on 21 

irrigation schemes across the country on ISF payment performance, problems, and stakeholder 

perceptions, to inform possible revisions to the ISF, and increased revenues. The ISF structure, legal 

basis, and related legal issues are first described, followed by the findings on ISF payment rates, and 

the main problems causing low collection rates. Recommendations are made on how these problems 

can be surmounted, and options for a simpler ISF structure linked to a Decentralized Irrigation 

Maintenance Fund that can prompt higher ISF collection rates. 
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4.2 The irrigation service-fee structure and legal gaps 

The arrangements for calculation of the amount, and the channels of payment for the ISF, are defined 

in multiple laws, regulations, and guidelines, as illustrated in Figure 4.1. As a general explanation, 

rather than the more common fixed rate per ha (or duration that water is received), fees are based 

on the NIRC’s Comprehensive Guidelines for Irrigation Scheme Development (Vol. 3) which sets the 

amount of the ISF. The guidelines state that the ISF is to be calculated as 5 percent of the IOs’ estimate 

of the “average yield” (Guidelines pgs 2‒4) of the seasonal irrigation crop. The ISF is then meant to be 

charged to farmers, and the payment made into the IO bank account. The National Irrigation 

Regulation 84 (3) of 2015 requires that 25 percent of the ISF is then remitted to the NIRC for irrigation 

development, and the National Water Resource Management Act (and related regulations) also 

requires that a water use fee is paid to the Basin Water Board. Finally, the balance in the IO account 

is available for operations and maintenance (as provided for in Section 40 of the NIA-2013).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1: Structure of the Irrigation Service Fee in Tanzania, and the regulatory basis thereof. 
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The basis for calculation of the ISF is not only relatively complex but is legally somewhat unclear, 

leading to potential confusion and contestation. The legal basis for transfer of 25 percent of the ISF 

to the NIRC for ‘irrigation development’, is not entirely clear given that in accordance with Section 

40(2) of the Irrigation Act the ISF is to be collected for "operation, and maintenance of irrigation 

schemes”, which is understood to mean the ‘costs’ of same. However, Section 40 makes no mention 

of using the ISF to pay for new investments through the National Irrigation Development Fund (NIDF).  

It is true that the ISF is defined in Section 2 of the Irrigation Act to mean "fees payable, and collected 

in terms of section 40 of this Act for the purposes of meeting costs of development, operational, and 

maintenance of irrigation works”; however, this wording contradicts Section 40 which sets out the 

substantive legal basis, while Section 2 only describes how terms are to be interpreted, so the meaning 

contained in Section 40 prevails. Moreover, 53(2) of the Irrigation Act, which lists the sources of 

funding for the IDF, includes paragraph (d): "any monies accrued from the recoverable costs to be 

paid by irrigators for irrigation development under this Act” ‒ but that wording cannot be seen to  

apply to Section 40 because that section does not refer to payment for development costs.  

The Comprehensive Guidelines of 2018 (Vol. 3)51 describe how ISFs must be quantified but appear 

numerically ambiguous. The Guidelines refer to the ISF being the amount necessary for “basic 

operations, and maintenance” (pgs 2‒5), and also subject to “a minimum of 5 percent of the average 

yield in a scheme” (pgs 2‒4). While acknowledging that fee setting for operations, routine and 

unplanned maintenance, and medium-term replacement costs is inevitably complex, the Guidelines 

are open to interpretation. The provision for “basic operations and maintenance” excludes amounts 

needed for reconstruction of damaged and degraded infrastructure, and planned but costly 

component replacement works that are necessary due to age and wear and tear (canal repair, gate 

replacements, flood embankments, etc.). This critical infrastructure financing gap appears to be 

dependent on the 25 percent paid to the NIRC, earmarked for “development”, over which the IO has 

no power or ability to ensure investment for their scheme functionality, especially given the legal 

uncertainty in the paragraph above. Secondly, the application of “5 percent” is assigned to the 

“average yield” in a scheme. Yield is measured in tonnes/area, but the ISF is a financial payment, not 

a payment by delivery of a physical portion of the harvest. The implication of referring to a “yield 

fraction” is that the ISF fee should be at least 5 percent of the (market) value of the crop (which could 

also be termed ‘turnover’). This is different from the net return from the crop after deduction of 

production costs (comprising ½ to 2/3 of the crop value), which could be an alternative interpretation.  

The ISF arrangement based on “average yield” (interpreted to mean “average turnover”) is a unique 

approach to charging for irrigation services, and appears to have no precedent elsewhere in the 

world. The challenges that result include: i) different turnover values for varied crop types 

(high/medium value); the variabilities of different markets and related prices 

(contract/urban/local/distant); the legal uncertainties, and choice of wording, seem to make practical 

application difficult.  

The field research that is described in the next section of the report shows how IOs are calculating their 

fees. The evidence points to an opportunity to increase NIRC and IO revenue using a much simpler 

arrangement, as was observed on all of the schemes that were studied.  

 

  



49 
 

4.3 Field findings on irrigation service fees 

The field research was conducted in nine river 

basins across Tanzania, with two irrigation 

schemes selected per basin, making a total of 

18 schemes. Selection was based on ensuring a 

range of scheme size, irrigation system types,  

and crops, based on information from the NIRC 

database (Figure 4.2). District Irrigation 

Engineers (DIEs) and Regional Irrigation 

Engineers (RIEs) from 21 districts and 15 regions, 

22 IOs/Cooperatives, and personnel from eight 

Basin Water Boards (BWBs) participated in the 

study.  

Registration of schemes as IOs in Tanzania is 

low (11 percent of 2,700 in total). In the sample, 

however, registration was much higher with 

fourteen registered as IOs, two as cooperatives, 

and the remaining two unregistered.  

4.3.1 ISF fees, collection rates, and the scheme financing gap 

Irrigation service fees were collected by 17 of the 20 schemes surveyed, and the average fee was 

45,700 Tsh/acre (USD 43/ha) with an average collection rate of 39 percent, though both collection 

rates and ISF amounts were highly variable. There is a pattern of lower collection rates in smaller 

schemes (Figure 4.3). Only two out of 14 small schemes (<500 ha) had collection rates above 75 

percent, versus three out of six larger schemes (>500 ha) that were above 75 percent. The cases of 

100 percent collection rates were on large schemes (2,000 ha and larger).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2: Irrigation schemes surveyed 

Figure 4.3: Irrigation Service Fee collection 
rates, and scheme size (n=20; authors’ data) 

Figure 4.4: Irrigation Service Fee amount (Tsh/acre 
and USD/ha) per scheme size (n=20: authors’ data) 
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Similar clustering is observed in the ISF amount relative to scheme size (Figure 4.4), where the ISF 

ranged between zero and Tsh 118,000 per acre (zero and USD 127 per ha), and where smaller 

schemes tended to set lower fees. Average fees actually charged in Tanzania (43 USD/ha) (i.e. not 

based on the guideline of 5 percent yield) are comparatively low compared to African and 

international norms. Senegal and Cameroon, for example, set ISFs of USD 200 per ha, while Spain and 

the USA are considerably higher at USD 450 and USD 875 per ha respectively (authors’ data).  

None of the schemes surveyed set their ISF to an estimate of 5 percent of the (value of the) crop 

yield as required by the NIRC Guidelines. In all cases, the ISF was determined directly or indirectly 

on an area basis. Most schemes did set the ISF during the IO members’ general assembly; on one 

scheme, the fee was set by the District officials. The schemes that reported they paid the 5 percent as 

per the Guidelines, in fact estimated their payment per unit area based on what they considered to be 

equivalent to 5 percent. Reasons for not using the 5 percent yield (value) included: a low level of 

awareness among the farmers on how the ISF is calculated; unreliable markets or high inputs that 

effectively reduced the gross margin for a given yield; and unwillingness to accept higher (target) ISFs 

due to unreliable irrigation water supply and lack of services. 

The apparent correlation of lower collection rates and smaller ISFs being associated with scheme 

size, warrants further attention as it seems counter-intuitive, yet noticeable. Smaller schemes 

generally have lower operating costs, and the likelihood of collecting lower fees should be higher. One 

explanation may be that larger schemes are more likely to include a cohort of more highly skilled and 

influential farmers with leadership skills to drive irrigation service delivery, thereby supporting higher 

productivity, aggregation, and market leverage due to their larger numbers, thus achieving increased 

profitability and ability to pay, and with the capability to organize higher collection rates. Respondents 

also identified that low ISF recovery rates were linked to the inability of IOs to enforce ISF collection. 

Identifying the Tanzanian experiences, factors, and incentives that underpin those schemes with high-

performing ISF collection rates, and then ensuring support to address the systemic gaps for all 

schemes, is one route to improving the financial sustainability of public schemes.  

Payment of the required NIRC component of 25 percent of the ISF did not occur on any of the 

surveyed schemes, though four out of the twenty-one paid between 2 and 9 percent of the ISF they 

collected. The collected amount from these schemes was 81 percent of the total ISF that the NIRC 

collected countrywide in 2021/22, indicating the extent of non-payment nationally. The payment of 

water use fee (i.e. the water resource charge paid to the BWB) represented less than 10 percent of 

the collected ISF for thirteen schemes, and was more than 10 percent for seven schemes (noting that 

three schemes did not collection any ISFs). The set of seven schemes had the lowest collection rates, 

and they set their ISF primarily to meet the annual water use fee, and remained without funds for 

OMM. 

Nearly all river basins charge large irrigation schemes (water use fees) on a flat rate for abstractions 

smaller than 58,3416m3/year, and a volumetric rate when above that amount. However, lack of 

measuring tools for abstracted irrigation water in most schemes cast doubts on how basin boards 

determine the precise amount of fees to be paid by the schemes. Simple models to estimate the water 

abstraction fee for irrigation (e.g., as a percentage of the ISF) would be more practical and effective, 

given the current unmetered abstraction intakes, and would reduce hesitations on the part of IOs to 

pay a seemingly unsubstantiated amount. 
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Although three schemes remained with funds after payment of the 25% of ISF to NIRC and water 

use fee to Basin Water Boards, the funds were generally insufficient to cover the needs for basic 

operations and maintenance (i.e. excluding major repair and rehabilitation works). Only three of 

eighteen schemes (Dakawa, Lower Moshi, and Mwamkulu) had sufficient funds to sustain routine 

operations and maintenance. The financial deficit for OMM was identified to be major (US$40 to 

US$90 per hectare) for five schemes, moderate (US$10 to 20 per hectare) for seven schemes, and 

minor (less than US$ 10 per hectare) for three schemes. Schemes with a moderate and minor OMM 

financing deficit could easily improve their financial sustainability with small increases in the ISF, and 

improving fee recovery rates.  

4.3.2 Factors impacting ISF collection rates and OMM revenue 

The field research also explored the reasons why farmers are hesitant or unwilling pay the ISFs that 

are set by the IOs, and the main reasons that were communicated are summarized below. Strategies 

to increase ISF revenues would be strengthened by addressing these underlying causes. 

Local Government Support to Schemes: The Government has made commendable efforts to 

establish an irrigation presence at the lowest levels, as evidenced by the NIRC action over the last 

three years to engage DIEs at District Council levels; but a lack of consistent engagement with IOs 

undermines their potential impact. The positive impact of irrigation personnel at local level, 

positioned to have frequent contact with IOs, was widely acknowledged as key to improving 

supervision and monitoring, and associated with increased collection of ISFs. However, limited 

resources, office equipment and transport to support their engagement with IOs were identified 

obstacles. District staff was noted to be less active after schemes have been handed over: IOs are not 

adequately audited or inspected; constitutions are weak; and there is a lack of technical and 

leadership training to ensure financial and technical capacities to operate the schemes. 

Private sector investments: Financing innovations that leverage private sector investment can 

address infrastructure deficiencies but requires Government support to unblock administrative 

hurdles. Farmers on Mwamkuku scheme, for example, entered into a contract with a private investor 

to construct an intake to replace one destroyed by floods. The investor agreed to finance the 

construction and act as an operator to supply water to the scheme, in return for 77 percent of the 

fees collected. Administrative issues arose with the district security committee due to an absence of 

permits, and the intake was demolished. While no conclusion can be drawn here on the legal or 

environmental decisions that were made, the case highlights that private sector innovations are not 

only attempted but can generate critical revenue, and make a major contribution to increased levels 

of service. They therefore warrant active support for technical, administrative, and transaction 

processes that are involved. 

The RIEs, and DIEs are inadequately resourced with vehicles for transport, furnished office space, 

office working tools, and essential human resources, especially in newly established RIE offices, thus 

minimizing their ability to perform their functions. The range of responsibilities includes preparation 

of manuals for OMM; formation and training of IOs; data collection for irrigation databases; 

supervision of construction and rehabilitation of irrigation and drainage works; planning for operation 

and maintenance of irrigation schemes; and supporting the formulation and enforcement of irrigation 

bylaws by IOs. The lack of access to critical resources and working tools was identified as a major 

limitation for the local technical support personnel to be able to perform their functions and 

responsibilities. 
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The comprehensive guidelines for planning, operation, and maintenance are detailed but cover 

mainly technical aspects (basic operation planning and establishing the operation and maintenance 

system), and target officials rather than IOs and farmers. There is important missing information on 

scheme prioritization in the planning process that needs to emphasize the advantages of completion 

of unfinished schemes and rehabilitation initiatives before new scheme development. Rehabilitation 

and completion of unfinished schemes is generally less costly than new scheme development and has 

higher cost-benefit returns on capital investments.52,53 Modernization should focus beyond just 

improving transmission efficiency, and include infrastructure that improves irrigation water 

management, with possible replacement of canals with buried pipelines. Strengthening IOs through 

effective training and follow-ups; provision of technical advice on OMM; and supporting RIEs and DIEs 

to enable them to reach to the schemes frequently were identified as some of the missing elements 

needed to add value to improve management capability of IOs and, thereby, irrigation services 

delivery and scheme performance. 

Functioning infrastructure: Deteriorated or incomplete infrastructure directly impacts the ability to 

supply reliable water services essential for high production levels, and to ensure a level of equity 

between top and tail-end users. Overcoming a minimum level of infrastructure functionality and 

linking condition and operational status to anticipated levels of service (quantity and timeliness in 

particular) underpins parallel business support and IO organizational support efforts aiming to 

increase production and profitability and, thereby, ability and willingness to pay. The point is 

illustrated by a farmer’s statement from Usense Scheme: “The NIRC should improve infrastructure 

first, and ask us to pay the said 25 percent of collection – or they will continue to face resistance from 

farmers since schemes will not collect sufficient funds for O&M” (male farmer, age 39, Usense). 

Irrigation Organizational Capability: Irrigation organization leadership is not transparent in relation 

to income and expenditure, and is weak in enforcement of bylaws. Farmers are discouraged to 

contribute where leaders are not trusted, and where there is fear of misuse of funds. The situation is 

made worse by an absence of monitoring of untrained leadership in their role and functions, and of 

leaders who make decisions for personal gain instead of the objectives of their official position.  

Farmer awareness: Farmers have a low level of awareness and education on the importance of 

ongoing routine as well as unplanned maintenance. There is a low level of appreciation of the actual 

operation and maintenance costs, and therefore the necessary fee collections needed to sustain the 

infrastructure into the long term. 

Affordability and profitability: Affordability, and willingness to pay, is undermined by low 

profitability when returns from farming are low. Increasing productivity and profitability requires 

multiple inputs beyond secure water, and implies attention to farm enterprise development as a 

whole, which leads to increased yields and profits, including: agronomic knowledge; increased 

financial access; reliable water supply; and stronger market integration. 

The current structure of the ISF is complicated, and simplification in setting the ISF amount is likely 

to increase both fee collection rates and total revenue for IOs and for the NIRC. The emphasis of 

collected ISFs should be to improve availability of funds for maintenance of irrigation infrastructure, 

and build the capacity of the IOs to maintain and repair infrastructures of the schemes, with technical 

support from the District and Regional Irrigation Offices. IOs are de facto setting their fees using area-

based methods either directly, or as a proxy to calculate the amount to be paid. An area-based 

payment, across Africa, and globally, is found to be suitable when irrigation systems are less complex; 
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most farmers are growing the same or similar types of crops; water is available; and a constant 

revenue stream is required for operation and maintenance. Several factors such as water resource 

availability, system type and complexity, management and operation requirements, and other 

variable costs play a role in determining the service fee amount. An area-based fee would seem to 

apply best to most schemes in Tanzania, though adaptations for different scheme contexts may be 

warranted.  

While numerous factors in the whole irrigation farming system must be addressed to achieve vibrant 

enterprises and financially sustainable irrigation schemes, some factors are well understood. 

Interventions to increase knowledge, producer organization development, IO capacity development, 

and technical irrigation design, for example, can draw on successful precedents and established best 

practices. One critical gap that is not yet addressed in any detail is alternatives for revised ISF 

arrangements and working arrangements for the Irrigation Maintenance Fund in Tanzania. The 

remaining part of the chapter identifies possible working arrangements for a revised ISF structure and 

MIF arrangements, acknowledging that financially efficient and practically effective OMM financing 

solutions are but one part of the necessary set of minimum support interventions required on the 

schemes to achieve goals. 

 
4.4 Proposed arrangements for a Decentralized Irrigation Maintenance 

Fund  

The Irrigation Maintenance Fund (IMF) is one of the three financing modalities of the National 

Irrigation Development Fund (NIDF). Sources of funds include monies accrued from the recoverable 

costs to be paid by irrigators; funding from the Government; and Development Partners (as per 

section 52(2) of the Act). To ensure a sense of ownership for new irrigation infrastructures, farmers 

are encouraged to contribute to capital costs, and the NIRC Comprehensive Guidelines for Irrigation 

Scheme Developments sets 20 percent of the construction cost as an expected contribution from 

farmers. The contribution can be in the form of joint labor in line with section 43(1‒3) of the NIA, and 

locally available construction materials.  Project beneficiaries’ contribution to labor through work for 

food, and sourcing and collection of local construction materials, has proven to be an effective strategy 

for imparting project ownership to local communities in other parts of the country.  

Collection of irrigation service fees in Tanzania is at an early stage, having started in the 2021/22 

financial year with high demand for awareness creation and farmer education on the importance of 

collecting ISFs. Further, registration of IO for schemes, to enable them to gain recognition as a formal 

institution under the National Irrigation Act, currently stands at only 11 percent countrywide. It is 

therefore important that any effort to develop the Irrigation Maintenance Fund and increase ISF 

collection rates is linked to increasing the number of registered IOs, awareness creation, and 

education on effective management irrigation schemes.  

Rather than the current centralized MIF, an arrangement where 25 percent of the collected ISF can 

be paid to a decentralized fund managed by the NIRC, will have the benefits of lower transaction 

costs with a more direct linkage to IOs, and thereby promote more effective use of collected funds.   

The ISF for operation and maintenance would continue to be divided into two components: i) the first 

component will be held in the IOs bank account, and used for OMM on their scheme; ii) the second 

component will be directed to a proposed Decentralized Irrigation Maintenance Fund (DIMF) (Figure 
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4.5). The DIMF is a proposed new structure with the main source of funding to be a portion of the ISF 

collected from the schemes (25 percent as per the current regulations).  

It is proposed that the DIMF is managed by the Regional Offices of NIRC, and is ring-fenced to that 

region only for the rehabilitation and maintenance of large irrigation infrastructure components 

on public schemes that are beyond the capability of the scheme level IO. Infrastructure to be 

managed and maintained under the DIMF would include intakes, dykes, intake structures, and main 

connector roads to schemes for which IOs do not have technical and financial capacity to plan, 

supervise, contract, and ensure maintenance. To improve the effectiveness of funds utilization for 

OMM, each region could have a framework contract with a contractor for ensuring maintenance of 

such infrastructure during the dry seasons. 

 

  

Figure 4.5: Proposed arrangements for a Decentralized Irrigation Maintenance Fund 
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4.5 Conclusions 

1 The basis for calculation of the ISF amount in Tanzania is based on guidelines (i.e. not laws or 

regulations) that are relatively complicated, and open to interpretation and contestation. The 

guidelines advise that the ISF is to be calculated as sufficient to provide for “basic operation and 

maintenance”, but no less than 5 percent of the IOs estimate of the average yield of the crop. 

The terminology “average yield” is unclear but seems to mean the “market value of the average 

yield”, or in other words, “average turnover”. The ISF payment basis seems to be unprecedented 

internationally, and is open to various interpretations due to varied crops, markets, and possible 

misunderstanding of the terms used. 

2 The ISF is not only relatively difficult to determine, but the purpose of the allocation of 25 

percent by the IO to the NIRC, as set out in Regulation 84(3), is legally somewhat unclear as it 

pertains to Section 40(2) of the Act, which specifies the ISF is to be collected for operations and 

maintenance, and does not make mention of new developments. Fee setting for operations, 

routine and unplanned maintenance, and medium-term replacement costs of infrastructure is 

inevitably complex, but the combination of ISF pricing latitude tied to a “crop yield”, and the lack 

of legal clarity on the portion transferred to the NIRC suggests that revisions to the ISF 

arrangements are needed to avoid confusion and disincentivizing fee collection rates.  

3 Irrigation service fees were collected by 17 of the 20 schemes surveyed, and the average fee 

was 45,700 Tsh/acre (USD 43/ha) with an average collection rate of 39 percent, though both 

collection rates and ISF amounts varied substantially. Average ISFs actually levied by IOs are low 

(approximately ¼) compared to typical rates in SSA. There appears to be a pattern of lower ISF 

fees being set (which is understandable as smaller schemes would likely cost less to operate) 

alongside lower ISF collection rates in smaller schemes that is counter-intuitive as lower fees 

should solicit higher payment rates, all other things being equal. This may be due to a larger 

cohort with better leadership capability on larger schemes, and warrants further attention to 

derive Tanzania-specific insights and inform ISF strategies.  

4 While the wording, and calculation approach, of the ISF seems to warrant a review, the 

affordability of the guideline ISF, based on 5 percent of average turnover, does appear to be 

within norms. Affordability of ISFs in developing countries is often situated between 10 percent 

and 20 percent of the gross margin (i.e. turnover less production costs), and the range is linked 

to medium- and high-value crops. High-value crops can carry a higher fractional ISF. A five percent 

ISF, based on turnover, would translate to approximately 10 and 20 percent of the gross margin, 

assuming production costs of between ½, and 2/3 of the turnover. The issue then seems to be less 

about the intended ISF amount (as per the ISF guidelines of 5 percent of average yield) but rather 

related to a need to structure a similar payment amount in a way that is easier for farmers to 

agree to, and which appears to be fairer and more consistent to increase willingness to pay. 

5. Payment of the guideline requirement for 25 percent of the ISF to the NIRC did not occur on 

any of the surveyed schemes. Four out of the twenty schemes paid between 2 and 9 percent of 

the ISF they collected. The collected amount from these four schemes was 81 percent of the total 

ISF that the NIRC collected countrywide in 2021/22 (2,700 schemes) indicating the extent of 

regulatory non-compliance. 
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6. The combination of ISF complexity, and lack of legal clarity suggest that revisions to the ISF 

payment calculation method, and the legal basis thereof, can contribute to much-increased fee 

collection rates, with higher revenues for the NIRC and the IOs. The implementation of an ISF is 

a recent development in Tanzania with limited awareness among irrigators of the payment 

structure and importance thereof. Compared with more conventional area-based payments for 

ISFs, the fee is more complicated to explain and implement than the commonly used and simpler 

to understand area-based fee.  

7. Nearly all river basins charge large irrigation schemes (water use fees) on a flat rate for 

abstractions smaller than 583,416m3/year, and a volumetric rate when above that amount. 

However, the lack of measuring instruments for abstracted irrigation water at most schemes cast 

doubts about how basin boards determine the precise amount of fees to be paid by the schemes. 

This fee structure constitutes a significantly higher proportion of their ISF compared with most 

countries internationally.  Any funds remaining at the schemes after payments of water use fees 

were generally insufficient to cover the financial needs for basic operations and maintenance. 

8. There are number of factors that were identified as constraining to ISF collection rates and 

revenue availability for irrigation operations and maintenance, that need to be addressed. 

Constraining factors include: i) approximately half of the equipped area is thought to be 

dysfunctional, leading to compromised reliability, adequacy and timing of irrigation services, thus 

disincentivizing payments; ii) local government personnel located close to IOs are strongly 

positioned to support IOs to deliver better services yet are limited by a lack of operational 

resources (noting that this item has been identified for allocations in the 2022/23 extension 

budget); iii) administrative hurdles undermine willing private sector investors and operators keen 

to get involved; iv) the NIRC guidelines are comprehensive but target technicians rather than IO 

members; v) low farmer awareness in relation to ISF purpose and structure; vi) weak IO 

organizational capability; and vii) the importance of farm productivity and marketing support to 

drive profitability and, thereby, the ability to pay ISFs. 

 

4.6 Recommendations 

1. Prioritize the finalization of irrigation schemes that are partly constructed or in need of 

rehabilitation, to generate the quickest and highest returns and ensure that design choices 

support effective water management. Completion of unfinished schemes and rehabilitation 

initiatives are generally less costly than new scheme development, and have higher cost-benefit 

returns on capital investments. Modernization should focus beyond just improving transmission 

efficiency, and include infrastructure that improves irrigation water management, including 

possible replacement of canal systems with buried pipelines as an alternative. Control structures 

that enable equitable distribution across the scheme, and measurement structures at critical 

points in the system should be included to address issues of equity and promote willingness to 

pay ISF.  

2. The regulations for the ISF needs to be reviewed to enable the establishment of a Decentralized 

Irrigation Maintenance Fund (DIMF), drawing on international best practice that shows that 

revenue should be controlled and spent where it is generated to ensure efficiency, 

accountability, and transparency. The larger part of the ISF fee would be retained by the IO or 
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legally designated operator, for irrigation scheme operations and maintenance. The remaining 

part of the ISF would be transferred to the proposed DIMF, under the management of the NIRC, 

to support routine and periodic maintenance of larger infrastructure (weirs, intakes, access roads 

etc.). The DIMF would specifically be used for larger infrastructure that is beyond the technical, 

and financial capability of the IO, and therefore needs to be managed by the Regional office of 

NIRC. The DIMF should be ring-fenced to each region which establishes a framework contract 

with a contractor for ensuring maintenance of larger infrastructure for routine maintenance 

(during the dry seasons), and unplanned or emergency maintenance (all year round).  

3. The guidelines for setting the ISF amount should be reviewed with the aim of increasing 

revenue for the IOs and the NIRC by simplifying the ISF calculation to align with international 

best practice and the calculation method used by all IOs (i.e. an area-based payment). As 

currently stated in the guidelines, the ISF amount should be set at a General Assembly of the IO, 

based on the financial need for operations and maintenance.  Attention needs to be given to the 

asset management requirements (i.e. repair and replacement) beyond the current concept of asic 

operations and maintenance, and in consideration for any larger infrastructure components that 

are assigned to the NIRC to be managed under the proposed DIMF. The ISF would then be 

calculated to be sufficient to cover the following cost items, and the irrigation operation and 

maintenance guidelines updated accordingly: 

• Scheme level OMM managed by IO with assigned main infrastructure managed by the 

NIRC at regional level through the DIMF. 

• Administration costs (e.g., one accountant). 

• Modernization investments. 

• Upstream water fees (water usage fees).  

• Include definition of the ISF linked to the historical recovery rate (e.g., 70 percent, 80 

percent, 90 percent), where the higher the collection rate achieved, the lower it will 

be possible to set the ISF to ensure financial sustainability. 

 

4. Water Usage Fee should be simplified in order to be implemented and recovered, and the water 

usage fee defined by the Water Basin Board should not exceed 5‒10 percent of the ISF. A few 

developed countries internationally apply such fees in the agricultural sector (e.g., Spain, Senegal, 

South Africa), while other countries such as the United States of America do not. There is a 

fundamental question to be addressed as to what exactly IOs are paying for in terms of water use 

fees, given that in the absence of river regulation the notional abstraction volumes in the water 

use permits provide little if any security of water tenure to permit holders. At the same time, 

while the legislation provides for the temporary suspension of permits in times of low flow, in the 

absence of mechanisms to link authorized abstractions with predicted water availability, such 

suspensions are too late for farmers whose crops are already in the ground. Water usage fee 

setting deliberations should address and account for the uncertainty in supply that results from 

the current allocation practices. 
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5. Adoption of Climate-Smart Agriculture practices 

5.1 Introduction 

Climate change impacts in Tanzania are having significant negative effects on agriculture and rural 

livelihoods. The incidence of extreme temperatures and climate-related disasters such as flooding and 

droughts has recently increased.54 Average temperature, and the probability of extreme weather 

events, including the intensity and duration of heatwaves and the extent of the country exposed to 

drought, are projected to increase for the next decades.55 The impact of climate change in the country 

is not only dynamic but differs among regions and across farming groups. These impacts are 

experienced differently, and therefore require different responses. 

More than 80 percent of the population in Tanzania depends on climate-sensitive, rainfed 

agriculture as a source of livelihood, and are among the most vulnerable. The estimated share of the 

total area of 13.9 million ha that is under rainfed cultivation is 13.2 million ha (95 percent), with an 

equipped irrigated area of 0.7 million ha (5 percent), though only about half is irrigated. The share of 

farmers practising irrigation is higher, involving 9 percent of small farmers, 14 percent of medium-

scale farmers, and 11 percent of large farmers, and irrigation makes a disproportionately large 

economic contribution. 

Vulnerable communities engaged in rainfed farming will likely be hit the hardest by climate change 

shocks given their higher exposure to water-deficiencies, coupled with the fact that their inherent 

low resilience to shocks can rapidly accelerate poverty. Regional predictions indicate that Tanzania 

may suffer loss of over 10 percent of its grain production by the year 2080, with maize most seriously 

affected, and there is high uncertainty in relation to important cash crops such as cotton and coffee.56 

Reducing vulnerability of rainfed agriculture to climate change will significantly contribute to 

government goals of increased resilience and food security through the targeted agricultural growth.  

A number of CSA practices, including irrigation, are key to reducing the impact of erratic rainfall on 

rainfed crop production. In the last agriculture sector public expenditure review report of Tanzania, 

it is indicated that of the various CSA technologies available, irrigation should be prioritized as one of 

the main technologies for adaptation.57 While half of the 2022‒23 budget allocation is allocated to 

irrigation, numerous CSA technologies have high potential to increase productivity and enhance 

resilience in a rainfed farming context. These are all knowledge intensive, and include crop rotation; 

intercropping; mixed cropping with legumes; minimum tillage; use of manure (which does not have 

high initial costs); agroforestry; mini-terracing; and water harvesting (which may involve high initial 

capital costs). 

In response to the challenges and the need to scale-up the use of CSA practices, the country has 

been undertaking various policy, planning, and implementation efforts, but adoption rates remain 

low. Programs include the National Adaptation Program of Action (NAPA, 2007), the National Climate 

Change Strategy (NCCS, 2013), the Nationally Determined Contributions (NDC, 2021), and the National 

Climate Change Response Strategy (NCCRS) developed for the 2021‒26 period. The CSA national 

guidelines for Tanzania58 have informed new efforts; but low adoption, non-adoption, and dis-

adoption of practices are prevalent. The reasons for this are multifold, varied, and context-dependent 

and include determinants of: female control of farm resources, farm location, and household 

resources; knowledge of improved agriculture technology that is hindered by inadequate capacity of 
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the extension services; and low response of the private sector to provide appropriate extension and 

services. Farmers also lack awareness, financial resources, and experience, with limited access to 

inputs.59  

There is scant evidence in Tanzania of the impacts of various CSA practices in different agro-

ecological zones, the challenges to production systems and to CSA promotion, and on-farm 

adoption. Strengthening national and local knowledge, information, and evidence on different CSA 

practices will be an important step towards better targeting and prioritization of CSA investments, and 

improved adoption.60 In this respect, there is need to generate more evidence about the on-farm 

financial feasibility of the CSA practice implementation, and to assess the economic benefits for the 

society. 

Chapter 5 addresses two of the key limitations to CSA adoption, namely those of yield increases, 

and financial benefits. Through analysis and review, the report throws light on some of the reasons 

for low adoption of practices. A key factor that has hindered the dissemination and promotion of CSA 

practices is the shortage of quantitative, empirical evidence on crop yields and farm incomes for 

different production systems in Tanzania. Constraints to CSA practices, and their expected benefits, 

are shown to be site- and context specific. The findings provide guidance for the scaling-out of 

strategies, and demonstrates the need to avoid blanket approaches, but instead tailor interventions 

to the socio-economic and agro-environmental contexts where the CSA practices are being introduced 

and/or expanded.  

The data sources used for the analysis included the National Agricultural Sample (NASC) database 

(2020), and data from a more detailed field survey (2022) of farm production costs and benefits in five 

regions (Iringa, Kilimanjaro, Lindi, Dodoma, and Manyara). The field survey targeted areas with CSA 

development programs (to obtain reflective costs) and covered 70 households with 165 cropland plots 

(Table 5.1). Key informant interviews were conducted to collect complementary data about output 

prices, input costs, wage rates, mechanization costs, land rental values, and irrigation water fees. The 

sampling approach covered diverse regions and was stratified to ensure inclusion of a range of 

techniques, but the small size, and fact that the sampling frame included only areas with prior CSA 

program interventions, provides anecdotal rather than representative findings on adoption, though 

reliable on costs and benefits. The report has adopted a cost-benefit analysis (CBA) which is the most 

suitable analytical method to orient the ongoing policy and planning process, and advise policymakers 

on the expected impact of public investments aimed at promoting CSA. The assessment comprised 

the following steps:  

i) CSA practices and technologies in relation to the range of anticipated crops grown were 

selected with the plots cultivated by each household being the unit of analysis, since farmers 

adopt different combinations of practices and crops in the different plots. Since the benefit-cost 

analysis conducted here aims at assessing the incentives for an average household to adopt CSA 

practices and technologies, data analysis is grounded on the comparison between CSA and 

conventional farming.  

ii) Financial analysis of selected CSA technologies, and estimation of the on-farm financial 

feasibility of CSA adoption, was conducted. The financial analysis is based on simulation of 

conventional versus CSA farming practices. Gross margins are computed as a difference between 

total revenue and total operating (variable) costs. Net margin is derived by subtracting from the 

gross margins the costs of family labor. 
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iii) Economic analysis, and estimation of the flow of benefits from CSA adoption. The economic 

analysis aims to determine the economic viability of potential investments in CSA, estimated from 

the perspective of the society rather than the individuals. It is based on the comparison between 

the flow of economic benefits deriving from the farm household models and the estimated 

economic costs of the potential investments of a CSA Program. 

Table 5.1. CSA practices and technologies recommended for use in crop production in Tanzania 

(Source: adapted from FAO 2017, and URT 2017) 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.2 Adoption of CSA practices – low and variable adoption rates  

Farm sizes were generally small (average 1.38ha) in the surveyed farms (n=78) but were heavily 

skewed to small farms, and the available land is only partly cultivated. A total of 87 percent of farms 

were smaller than 5ha (average size = 1.6ha with 0.7ha cropped on average), and 13 percent of farms 

were larger than 5ha (average size = 15.6ha with 5.1ha cropped on average). The ratio of cropped land 

to available land was 44 percent on small farms (< 5ha), and 33 percent on medium and large farms 

(>5ha). A similar observation of low land utilization in relation to irrigation farms was noted in Chapter 

1 from the NASC survey data, and similarly suggests that a range of resource and/or market factors 

are constraining. Identifying and removing those constraints is key to accelerated production, and 

benefits. 

  

Practices and technologies

1
Rain water harvesting and 

storage 
Rain water harvesting and storage structures; Chololo pits

2 Irrigation Drip/trickle irrigation; System of rice intensification; Irrigation canal lining 

3 Soil and water conservation Ridging, Tie-ridging; Water Retaining/Harvesting Pits 

4 Terraces Fanya juu, Fanya chini terraces, Bench terraces, Stone terraces 

5 Agroforestry 
Tree in crop land; Rotational woodlot; Improved fallow; Fodder bank; Tree 

planting / afforestation 

6 Conservation agriculture 
Cover cropping; Mulching; Crop rotation; Intercropping; Minimum / zero 

tillage; Crop residue management 

7 Soil fertility management 
Manuring (farm yard and compost manure); Efficient use of fertilizer (micro 

dosing); Integrated soil fertility management; 

8 Crop management 

Adapted crops and crop varieties (improved seeds, high yielding, fast 

maturing, drought tolerant, salinity tolerant, flood tolerant); Integrated pest 

and diseases management; Timely/ early planting 

9 Climate information services

Enable access to resource provision, improved access (information packages) 

and dissemination of climate information services, climate and weather 

forecasting

10 Crop Insurance Introduction of Safety Net Programmes 

Category

Notes: Chololo pit is an in-situ rain water (runoff) harvesting technology. Fanya Juu terraces are made by digging a 

trench along the contour and throwing the soil uphill to form an embankment. Fanya Chini terraces are made by 

digging a trench along the contour and the soil is put on the lower side of the contour trench. 
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CSA adoption is low across both datasets, with most farmers growing crops using conventional 

methods with no CSA, and only 28 to 38 percent (survey and NASC data sets respectively) adopting 

one or more CSA practice. A summary of the practices, and technologies identified in the surveyed 

households is shown in Table 5.2. The adoption rates varied based on the crop, the season, and the 

agro-ecological zone. The survey data indicated the most prevalent CSA practice was crop rotation (56 

percent), followed by stress-tolerant crops (30 percent), climate advisories (27 percent), and mini-

terracing (21 percent). Micro-irrigation adoption was identified to be used by 13 percent, versus 9 

percent in the NASC survey. CSA practices that scored very low adoption rates in the survey included 

soil and water conservation (3 percent), system of rice intensification (SRI) (4 percent), and minimum 

tillage (5 percent). CSA adoption from the NASC dataset shows higher adoption rates (38 percent) than 

the sample survey (28 percent), but adoption rates are still low. The findings on adoption rates from 

both datasets align with international experiences which show that Tanzania has relatively low 

adoption rates ranging between 4 percent, and 46 percent, versus 19 percent to 80 percent in other 

SSA countries, depending on the CSA practice.61  

Table 5.2. CSA practices and adoption rates from the field survey in five regions (n=70) 

 

 

 

 

 

 

 

 

 

 

 

 

CSA practice adoption rates are highly varied according to the CSA practice type. The adoption rates 

were, however, similar to rates identified in other studies. Micro-irrigation adoption in a study in three 

regions in Tanzania62 (622 households) was found to be adopted by 18 percent of farmers versus 13 

percent in the CSA field survey, and 10 to 14 percent in the NASC dataset. Agroforestry in the same 

three-region study was adopted by 30 percent of farmers, versus 15 percent in the CSA field survey 

and 16 percent in the NASC dataset. Finally, minimum tillage in Malawi, and soil-water conservation 

ridges in Kenya and Tanzania were found to have a less than 10 percent adoption rate, versus the 5 

percent and 3 percent respectively (for minimum tillage and conservation ridge) in the survey. The 

high range of CSA technology adoption rates indicates that adoption constraints are highly practice-

dependent and must be identified and reduced or eliminated accordingly. 

  

n. cropland plots %

Ploughing and no CSA 119 72%

Burning crop residues and no CSA 43 26%

System of rice intensification with alternate wetting and drying 6 4%

Minimum tillage 9 5%

Cover crop/ mulching 22 13%

Crop rotation 93 56%

Intercropping with legumes 23 14%

Soil and water conservation (e.g., contour planting, hedgerows) 5 3%

Mini-terracing 34 21%

Agroforestry (Gliricidia) 25 15%

Use of stress tolerant crop varieties 50 30%

Microirrigation and water management schemes 22 13%

Access to climate early warning information 45 27%

Total number of plots cultivated (n) = 165 (100%)

List of P&T

CSA

Conventional 

farming
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Table 5.3. CSA practices, and adoption rates by farm size in Tanzania (source: NASC database 2020) 

 

 

 

 

 

 

 

 

 

 

Farmers that adopted various combinations of CSA practices, and technologies had higher farm 

productivity, due to their intended synergic effect. Combinations of CSA practices should be 

considered as complementary, and integrated into farmers’ conventional farming approaches, rather 

than presented as an alternative to them.  

Medium- and large-scale farmers practice conservation agriculture and implement soil erosion 

control measures on average relatively more than small farmers do. Observations on the impact of 

farm size are based on the NASC database (Table 5.3) as the sample size in the CSA survey was limited. 

The NASC data reflects a much higher adoption rate for conservation agriculture practices than the 

CSA field survey. The NASC data shows conservation practices of 39 percent, 47 percent, and 56 

percent of small, medium and large farms respectively, while the average adoption rate in the CSA 

field survey was markedly lower at 28 percent.  

A slightly higher share of medium and large farmers use organic fertilizer (29 and 30 percent versus 

22 percent on small farms), and similarly with farmyard manure. Non-manual traction is also more 

widely used by medium and large farmers (54 percent and 64 percent respectively) than by 

smallholders (33 percent).  

More capital-intensive CSA practices and technologies (e.g., mixed cropping, intercropping, 

conservation agriculture, irrigation) seem then to be less frequently adopted by smallholders than 

medium and large farms, suggesting greater constraints are faced by smaller famers. This is not 

surprising given the severe challenge of financing faced by smallholder farmers, particularly for capital 

investments, though other factors also contribute to lower adoption.  

Studies undertaken in SSA, however, show that it is rarely a single or universal factor that explains 

low adoption rates. Factors linked to the CSA technology type and its relationship with the cropping 

system, affordability, cost-benefit relationship, social and religious context, household makeup, access 

to markets (inputs, and outputs), and advisory and knowledge systems, all influence CSA technology 

adoption.63,64 Further, this is not only impacted by the total cost of the intervention (even if the net 

margin is positive) but the cashflow implications, particularly if loans are to be repaid. If there is delay 

in positive revenue beyond a single crop cycle, such as in the case of agroforestry, which requires years 
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to establish, there is a bridging financing gap that will constrain adoption rates unless bridging finance 

or interim production measures (such as alley cropping) are introduced.  

5.3 The financial and economic case for CSA adoption 

The cost-benefit analysis is aimed at assessing the incentives for an average household to adopt CSA 

practices and technologies. The analysis compares CSA and conventional farming based on a set of 

practices and technologies representing the conventional approach to farming. The incremental net 

benefit of conservation agriculture and irrigation practices are summarized in Table 3.4 and Table 3.5. 

Gross margins are computed as the difference between total revenue and total operating (variable) 

costs. These proxy the cash flow by crop and determine financial viability of the specific practices 

implemented in a single farm plot and on a specific crop production. Operating costs include hired 

external labor but exclude family labor costs. Net margin is derived by subtracting from the gross 

margins the costs of family labor. Returns derived from family labor are computed as the ratio 

between the gross margin and the quantity of family labor involved in the production activity. Total 

revenue is computed by considering all farm production which is valued, using the farm-gate market 

price. 

Crop models include cereals (maize, rice, sorghum), oilseeds (sunflower), legumes (beans, pigeon 

pea), vegetables (tomatoes is chosen as a representative case). Investment costs relate to 

infrastructure (e.g., irrigation), up-front plantation (e.g., purchase and planting of seedlings in 

agroforestry technology), access to finance, technologies, and knowledge needed by the smallholders 

to adopt climate-resilient and higher-value practices 

Table 5.4. Crop models: annual financial results for conservation agriculture, soil and water 

conservation, and agroforestry technologies 

   

 

 

 

 

 

 

 

 

 

 

 

 

  

 Conservation 

Agriculture practices 

and technologies 

Rainfed, 

intercropping, mixed 

cropping

Agroforestry 

(& mini-

terracing)

Agroforestry 

(& mini-

terracing)

Agroforestry 

(& mini-

terracing)

Maize & legumes 

(beans, pidgeon pea)
Maize Sorghum Sunflower

a) Manual/animal traction

Net margin (after family labour) $/ha                           1,945.0               542.5                196.7               104.3 

Net Present Vaue @ 12% $/ha                         34,732.7            9,687.1             3,513.1           1,863.1 

Incremental net benefits of 

switching from conventional to CSA
$/ha

1,964.1                         561.6              123.6               82.7               

b) Mechanized

Net margin (after family labour) $/ha                           2,231.4               569.9                177.7                 77.7 

Net Present Vaue @ 12% $/ha                         39,846.4         10,175.9             3,173.5           1,387.1 

Incremental net benefits of 

switching from conventional to CSA $/ha 2,215.5                         554.0              131.0               17.2-               

Indicators
Unit of 

measure

 Soil and water conservation practices 

and technologies & agroforestry 



64 
 

Table 5.5. Crop models: annual financial results for irrigation practices and technologies 

 

 

 

 

 

 

 

 

 

 

 

 

 

The assessment of farm returns for CSA alternatives to conventional farming demonstrates that for 

all of the crop models that were assessed, a positive incremental benefit is accrued, and production 

is profitable from the farmer’s financial perspective. This illustrates the effectiveness of investments 

aimed at supporting the adoption of CSA innovations. Cash flows were identified to be manageably 

small so the necessary operating costs could be covered. However, even if the net margin is positive, 

affordability of the initial investment, and the consequent cashflow implications if loans are to be 

repaid, would need specific attention to ensure financial sustainability and catalyze adoption. 

Financial incentives can alleviate losses in revenue due to adoption transitions or delayed benefits. 

Some practices, such as crop rotation, intercropping, mixed cropping with legumes, minimum tillage, 

or use of manure, do not incur high initial costs. A transition period may occur before the benefits 

deriving from the adoption of the improved CSA practice materialize. This delayed benefit might 

represent an adoption barrier which can be reduced by direct financing of the ‘lost’ income on the 

plots where CSA is implemented. Other practices, including agroforestry, mini-terracing, water 

harvesting, and irrigation are knowledge and capital intensive. Facilitated access to credit, technical 

and weather advisories, and other production services may be needed to overcome these financial 

and knowledge constraints to adoption. 

CSA implementation that is promoted according to the national CSAP 2015‒25 was found to be 

economically viable. The overall Economic Internal Rate of Return (EIRR) of a reasonable investment 

program scenario is estimated at 32.8 percent (base case) which is well above the opportunity cost of 

capital. The analysis only considered the economic benefits at farm-gate so additional indirect benefits 

to upstream and downstream actors in the value chain will accrue, from increased trade volumes, 

quality, and value-adding opportunities. The results are strongly positive, as shown in the sensitivity 

and risk analyses for adverse situations.  

Irrigation 

(gravity)

Irrigation (gravity), 

intercropping, mixed 

cropping 

Irrigation 

(gravity)

Sustainable Rice 

Intensification 

(SRI)

Rice
Maize & legumes 

(beans)
Tomatoes Rice

a) Manual/animal traction

Net margin (after family labour) $/ha         196.1                                    117.2                   1,335.8                           806.9 

Net Present Vaue @ 12% $/ha     3,502.6                                2,093.4                23,853.4                     14,408.9 

Incremental net benefits of 

switching from conventional to CSA
$/ha

215.2       136.3                                  1,354.9                 826.0                         

b) Mechanized

Net margin (after family labour) $/ha         180.6                                    523.4                   1,487.7                           849.5 

Net Present Vaue @ 12% $/ha     3,225.6                                9,347.3                26,566.6                     15,169.7 

Incremental net benefits of 

switching from conventional to CSA $/ha 164.8       507.6                                  1,471.9                 833.6                         

Indicators
Unit of 

measure

 Irrigation practices and technologies 
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5.4 Conclusions 

1 Conventional farming, based on the combination of tillage ploughing, crop rotations, and the 

burning of crop residues dominates production in Tanzania, with CSA adoption being 

significant, but still limited in uptake. According to the National Agricultural Sample Census 

(NASC) 2020, only 38 percent of farmers practice some type of conservation agriculture, less than 

11 percent implement soil erosion control, and only about 9 percent practice irrigation (over less 

than 4 percent of cropland area). The smaller field survey of 70 households within districts with 

CSA programs showed even lower adoption rates of 28 percent. The findings on adoption rates 

from both datasets align with international experiences which show that Tanzania has relatively 

low adoption rates ranging between 4 percent, and 46 percent, versus 19 percent to 80 percent 

in other SSA countries depending on the CSA practice.  

2 Farmers that adopted various combinations of CSA practices and technologies had higher farm 

productivity, due to their intended synergic effect. Combinations of CSA practices should be 

considered as complementary to, and integrated into, farmers’ conventional farming approaches, 

rather than presented as an alternative to them.  

3 CSA practice adoption rates are highly varied according to the CSA practice type, indicating that 

adoption constraints are highly practice-dependent, and must be identified and reduced or 

eliminated accordingly. Some practices considered in this report, such as crop rotation, 

intercropping, mixed cropping with legumes, minimum tillage, use of manure, do not require high 

initial costs. However, a transition period may be needed before the benefits deriving from the 

adoption of the improved CSA practice materialize. This might represent an adoption barrier 

which can be proxied with the foregone income related to the plots where CSA is implemented. 

4 The assessment of farm returns for CSA alternatives to conventional farming demonstrate that 

for all of the crop models that were assessed, a positive incremental benefit is accrued and 

production is profitable from the farmers’ financial perspective. Even with a positive net margin, 

however, affordability of the initial investment, and the consequent cashflow implications if loans 

are to be repaid, would need specific attention to ensure financial sustainability and catalyze 

adoption. 

5 More capital-intensive CSA practices and technologies were less frequently adopted by 

smallholders than medium and large farms, suggesting greater constraints are faced by smaller 

farmers. One contributing factor is likely to be access to affordable financing, widely identified as 

a critical constraint faced by smallholder farmers, particularly for capital investments.  

6 High capital costs were identified to be one of the important limiting factors to adoption, and 

more so for farmers on smaller farms. CSA practice adoption rates are highly varied according to 

the CSA practice type, indicating that adoption constraints are highly practice-dependent, and 

must be identified and reduced or eliminated accordingly. These constraints are similar to the 

main constraints limiting FLID, and interventions would thus have synergies that can help to 

optimize operational planning. 

7 Studies undertaken in SSA show that it is rarely a single or universal factor that explains low 

adoption rates. Factors linked to the CSA technology type, and its relationship with the cropping 

system, investment amount and affordability, cost-benefit relationship, social and religious 
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context, household makeup, access to markets (both inputs and outputs), and advisory and 

knowledge systems, all influence CSA technology adoption.  

 

5.5 Recommendations 

1 Packages of CSA practices and technologies, by crop and agro-ecological zones, should be 

developed through field agronomic research, ranked on the basis of benefit-cost ratios, and 

strategically disseminated to optimize the attainable benefits. Not all CSA practices and 

technologies are suitable for all farmers, but differences arise depending particularly on region, 

enterprise mix (crop and animal), farm size, and scale of the agriculture activity. Therefore, 

dissemination of CSA practices and technologies should be targeted differently depending on 

these factors, and on the level of capital- versus labor-intensity of the practices. 

2 Properly designed incentives should be introduced as accompanying measures to the CSA 

packages to catalyze adoption of practices and generate the expected socio-economic and 

environmental benefits. Incentives may need to include: direct payments (or voucher schemes) 

to cover the establishment costs for low-income farmers; subsidization of mechanization services 

and irrigation equipment to enhance access for smallholders; introduction of legislation to favor 

private sector initiatives and business models aimed at improving farmers’ access to services; 

increased access to affordable credit for farmers, aimed at implementing capital-intensive CSA 

practices and technologies; subsidized agricultural wages paid by farmers, aimed at implementing 

labor-intensive CSA practices and technologies in areas where mechanization is not an option. 

3 Realistic cost estimates should be made in order to implement a CSA plan and cost-effective 

development strategy that favors CSA adoption in Tanzania among targeted areas, crop value 

chains, and producers.  

4 Agriculture data collection activity conducted by the national Statistical Bureau should expand 

the sections on cropland management to include further information about the specific practices 

and technologies included in the National CSA Guidelines. 
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6. Conclusions 

This report on the challenges and opportunities for accelerated agriculture growth through 

agricultural water development sheds light on the status of the irrigation sector and identifies a set 

of possible strategic responses to inform Government action. Agricultural water development in both 

rainfed and irrigation farming is recognized as being fundamental to achieving the Government’s goal 

of accelerated agricultural growth, and thus meeting priority targets for food production. There are 

significant water resources available for irrigation expansion at national scale, and comparative 

market advantage is given by the country’s shared borders with a number of landlocked countries. 

These combine into high potential for Tanzania to be a regional breadbasket; yet despite the resources 

and market potential, productivity remains low and irrigation development has stagnated.  

Four selected key topics were identified, with the conclusions summarized in Chapter 6. The topics 

are: (i) constraints to micro-irrigation, particularly financing; (ii) irrigation scheme governance for 

effective OMM; (iii) the financial sustainability of irrigation schemes, with emphasis on the irrigation 

service fee (ISF) structure; and (iv) constraints to the adoption of climate-smart agricultural practices. 

The conclusions summarize the main findings. A framework for recommended action towards 

achieving the Government’s agricultural goals is then outlined in Chapter 7 (Table 7.1) along with 

recommended actions. 

6.1 Irrigation financing has been limited but a major change is afoot  

The irrigation sector has in the last five years been significantly resource-constrained, evidenced not 

only by the trends of approved budgets being less than requested budgets, but by the fact that  

amounts released for irrigation are much lower than those budgeted for development and recurrent 

expenditure. The historical resource constraints have limited the development of new irrigation 

projects, and the efficiency of the wage bill paid to the sector personnel has contributed to low OMM 

budget availability for irrigation schemes, both by LGAs, and the NIRC. This situation of general sector 

under-resourcing is compounded by low realized revenues and expenditure that is below budget. The 

most recent budget allocation for irrigation in 2022/23 reflects a major shift, with an increase of 777 

percent over the 2021/22 budgeted amount to USD 157.2 Million. While this demonstrates 

commitment to the set goals, the annual allocation still falls short (by a factor of six times) of the 

financing requirement for the target expansion area. This means that the lowest cost options must be 

pursued first, and that co-investment from every possible source, not least farmers’ own investments, 

is critical to move closer to achieving the bold expansion targets. 

6.2 Small farm size trends highlight binding constraints 

Despite public investments, according to NASC the total national irrigated area stagnated over the 

2008 to 2020 period, and comprised a low share of 2 percent of the total cultivated area, this mostly 

taking place on very small farms. The vast majority of irrigation farms (90.9 percent of farms) are less 

than 1ha in size, and only a minute fraction of farms (0.7 percent) are irrigating an area larger than 

5ha.  The trend to smaller irrigation farm sizes is associated with an increase in the number of irrigation 

farms that are growing higher value fruit and vegetables, and also associated with FLID. 
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A set of binding constraints is driving the trend of decreasing irrigated areas, and is limiting farmers 

from expanding their use to available land, as well as constraining irrigation expansion more 

generally. The assessment of constraints related to micro-irrigation identified access to affordable 

financing to be the most severe constraint, followed by suitable irrigation technology, efficient market 

access, and knowledge (agronomic, finance, and marketing), all assessed as moderate severity. 

Irrigation methods remain rudimentary with high levels of drudgery, and water productivity 

shortfalls that call for better design and improved technology to maximize the economic 

contribution of micro-irrigation farmers. Over half of farmers use hand watering with buckets (57 

percent), and basic systems. Addressing drudgery and low water productivity through better access 

to suitable equipment, and supporting improved design of technology alongside better soil-water 

management and irrigation agronomy, are urgent challenges to be addressed. 

Irrigation development efforts in Tanzania will mostly be focused on farmers who are engaged in 

production on very small farm sizes. While these have some productivity advantages, there are high 

transaction costs that must be strategically addressed in irrigation intervention designs. There are 

some advantages on small farms (use of family labor, ability to finance inputs) but there are also 

inefficiencies in relation to leveraging input and output markets, and higher transaction costs for 

private sector service providers as well as government extension and organizational support. 

Strategies promoting irrigation development in Tanzania need specifically to address the implications 

of predominantly small irrigation farm sizes to achieve impact. Further, the trends in the size of  

irrigation farms from 2008 to 2020 has been that irrigation farms are getting smaller, while rainfed 

farms did not experience a similar trend.  

6.3 Large areas of micro-irrigation are developed through FLID processes 

The majority of the share of farms where irrigation is practiced were FLID micro-irrigation farmers 

(65.6 percent)). When combined with farmers using flood recession and drainage practices the results 

show an even higher predominance of irrigation developed through FLID (78.0 percent). By 

comparison, the share of farmers who were located on public irrigation schemes (operational and 

partly operational) was 19.5 percent.  

It follows that the farmer-led irrigation grouping is already making a major contribution to achieving 

Government objectives, but mostly with their own financial investments and without any targeted 

Government support. FLID is identified in the intervention pathways under Component 1 of the ASDP 

II but a detailed FLID support strategy is yet to be put in place. Support to this group will not only 

accelerate and optimize the agricultural and economic benefits that accrue from their success and 

contribute to the stated government goals, but will further leverage their own financial co-

contributions for equipment purchases and enable a larger irrigation area to be developed with the 

same Government finances.  

Micro irrigation expansion is driven by a combination of water availability and strong market drivers 

for cash crops. While Tanzania has extensive water resources at national scale, there are water- 

stressed sub-catchments, and sustainable development requires that risks from unrestricted 

expansion are managed. There is high spatial and temporal variability (both intra- and multi-annual) 

of water availability in Tanzania, and while there are extensive resources that can be utilized, hotspots 

have to be identified and avoided, and local water resource monitoring and management has to be 

promoted alongside micro-irrigation development. The variability of the resource demands resource-
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mapping to ensure strategic targeting of irrigation expansion, and intervention designs need to ensure 

that local water governance is addressed. Linkages between schemes, individual farmers, and water 

resource management organizations (BWBs and IOs) need to be promoted through organizational 

building of micro-irrigator groups sharing a resource (river or local aquifer), and supported by water 

stewardship and institutional development for monitoring and adaptive management of abstractions, 

particularly in low-flow or dry-periods. 

While other factors warrant attention in a program design, the most important constraints to be 

addressed in order to accelerate farmer-led micro-irrigation expansion are, firstly, access to 

affordable finance (severe), followed by three moderate constraints of suitable irrigation 

technology, access to markets, and knowledge. These 

constraints were assessed to be the main contributors to 

the observed stagnation of irrigation expansion 

nationally, and to the trend of more small irrigation farms. 

The micro-financing challenge, which is the most severe, 

resonates with the NIRC current action to resuscitate the 

National Irrigation Development Fund (NIDF). One part of 

the NIDF is the Micro Irrigation Fund (MIF), and 

operationalization of the MIF can address the dominant 

constraint of affordable finance. 

6.4 Public irrigation schemes 

Over half of the formally existing irrigation system appears neither used nor functioning in Tanzania, 

and the gap between area equipped for irrigation, and area actually irrigated, is widening. Public 

irrigation schemes, both operational and partly operational, when combined, cover a smaller fraction 

of the total number of farmers (19.5 percent) and the total irrigated area (22.6 percent) yet remain 

the main focus of the NIRC and district support efforts.  

The dominant problems on schemes are well articulated and commonly experienced, but the 

problems vary in their severity. Infrastructure dilapidation, and OMM financing, are the most 

common serious problems. Low water supply reliability, conflict (crop farmers and herders, and in 

relation to land tenure), lack of IO technical capacity, and difficulties in the ISF organization and 

recovery,  featured prominently.  The underlying reasons for these problems were mostly explained by 

gaps in the legal and regulatory arrangements, a knowledge deficit in terms of the technical, 

administrative, and financial aspects of OMM, and weak IO capacity.  

Low levels of skill among farmers, as well as among Government personnel, in relation to all aspects 

of irrigation scheme operations, management, and maintenance were identified as a major 

challenge. Training needs that were prioritized included: organizational development, financial 

management, technical and engineering skills, agricultural production, and irrigation water 

management. Skills development was also clearly linked, by farmers and local government officials 

alike, with a correlation to improved scheme operations, increased productivity and profitability, and 

the ability to sustain scheme functioning into the future. 
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Although the Irrigation Act of 2013, and the Regulations of 2015, are relatively comprehensive 

compared with some other countries in SSA, the roles of the public actors involved in the 

management of public irrigation schemes are insufficiently differentiated, which leads to 

overlapping mandates, potential confusion, and governance gaps. A large number of key provisions 

are missing from the Irrigation Act and regulations or inadequately addressed. The Act does not 

comply with the basic rule of legal drafting, of “one law (or act), one ministry” which promotes 

ministerial accountability, and is more practical. Local government responsibilities overlap between 

the District Irrigation Department and the Regional Irrigation Office, and the mix of politics and 

irrigation functions can undermine irrigation performance. 

 

6.5 Irrigation service fees (ISF) at the heart of OMM problems 

The combination of ISF complexity and a lack of legal clarity suggest that revisions to the ISF 

payment calculation method, and the legal basis thereof, can contribute to much-increased fee 

collection rates and higher revenue for the NIRC and the IOs. The implementation of an ISF is a recent 

development in Tanzania with limited awareness among irrigators of the payment structure, and 

importance. Compared with more conventional area-based payments for ISFs, as done in most 

countries in the world, the fee based on yield is more complicated to explain and implement than the 

common, and less complicated area-based fee. 

Irrigation service fees were collected on most schemes (85 percent) which is a marked and positive 

starting point to achieve financial sustainability, but the average collection rate of 39 percent was 

very low. Further, the ISF fee structure was found to be unclear, and easily miscalculated, and the 

average amount set by IOs was comparatively low (45,700 Tsh/acre, equivalent to USD 43/ha), 

approximately ¼ of typical fees in SSA. There is also a pattern of lower collection rates in smaller 

schemes which is counter-intuitive as OMM costs should be lower, and warrants further investigation.  

While the fees that were set by the IOs were lower than the guideline ISF amount (5 percent of 

average turnover value), the affordability seems to be within norms for developing countries where 

ISF amounts are typically situated between 10 percent and 20 percent of the gross margin (turnover 

less production costs). The issue then is how to structure a similar payment amount in a way that is 

easier for farmers to agree to and which appears to be fairer and more consistent. This will increase 

willingness to pay and therefore revenue for both the NIRC and the IOs. 

There are a number of factors that were identified as constraining ISF collection rates and revenue 

availability for irrigation operations and for maintenance that need to be addressed. These include: 

i) approximately half of the equipped area is thought to be dysfunctional, leading to compromised 

reliability, adequacy, and timing of irrigation services, thus disincentivizing payments; ii) local 

government personnel located close to IOs are strongly positioned to support IOs to deliver better 

services yet are limited by a lack of operational resources (noting that this item has been identified for 

allocations in the 2022/23 extension budget); iii) administrative hurdles undermine willing private 

sector investors, as well as operators keen to get involved; iv) the NIRC guidelines are comprehensive 

but target technicians rather than IO members; iv) low farmer awareness in relation to ISF purpose 

and structure; v) weak IO organizational capability; and vi) the importance of farm productivity and 

marketing support to drive profitability, and thereby the ability to pay ISFs.  
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Strategies to increase ISF collection rates would need to address these constraining factors 

comprehensively to achieve the major turnaround that is required for financial sustainability of OMM 

on public irrigation schemes. 

Payment of the regulatory requirement that 25 percent of the ISF be transferred to the NIRC was 

found to be entirely absent in practice. Only four out of the twenty schemes paid between two and 

nine percent of the ISF they collected to the NIRC, as opposed to the 25 percent requirement. The 

collected amount from these four schemes was 81 percent of the total ISF revenue that the NIRC 

collected countrywide in 2021/22 (2,700 schemes) indicating the minute financial contribution that 

IOs (i.e. farmers on public schemes) are currently making to the planned irrigation development fund.  

Payment of the regulatory requirement from the ISF to the BWB for “upstream water fee” was also 

found to be a source of conflict.  Water measurements upstream are not possible in most irrigation 

schemes (without simple gauging stations); water reliability is weak (as most rivers are not regulated, 

and water supply, and environment, higher ranked than agriculture); and fees are very high (in the 

order of 30 to 40 percent of the ISF). This very high proportion of the ISF allocated to the water use 

fee is not affordable for farmers, and requires critical review and policy revision.  

 

6.6 Climate-smart agriculture 

Conventional farming, based on the combination of tillage ploughing, crop rotations, and the 

burning of crop residues dominates production in Tanzania, with CSA adoption being significant, 

but still limited in uptake. According to the National Agricultural Sample Census (NASC) 2020, only 

38 percent of farmers use one or more climate-smart practices. CSA practice adoption rates are 

highly varied according to the CSA practice type, indicating that adoption constraints are highly 

practice dependent, and must be identified and reduced or eliminated accordingly. 

CSA was identified to have both higher farm productivity, and farm returns, particularly when 

multiple practices are used complimentarily, and production is more profitable for the farmers than 

using conventional practices. Increasing CSA adoption is instrumental in helping the country achieve 

its objectives of boosting productivity, increasing food security, and acquiring better resilience to 

climate change. 

High capital costs were identified to be one of the important limiting factors to adoption, and more 

so for farmers on smaller farms. Numerous other factors also seem to explain non-adoption, including 

the low cost-benefit of some methods in certain agro-climatic areas; the social and religious context; 

gender dynamics, particularly how practices impact on the time and labor demands made on women; 

and general unavailability of farm systems support (inputs, agronomy, markets, etc.). Many of these 

constraints are similar to the main constraints limiting micro-irrigation uptake through FLID, and 

interventions would thus have synergies that can help optimize coordinated operational planning. 
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7. Recommendations 

The report makes a strong case that the agricultural water sector contribution to agricultural 

development goals would be best achieved by pursuing three complimentary pathways. The 

recommended avenues of development are: i) public scheme institutional reform of irrigation OMM 

roles, and related financing arrangements; ii) farmer-led micro-irrigation expansion enabled by the 

establishment of the Micro Irrigation Fund (MIF); and iii) increased CSA adoption through targeted 

packages and incentives.  

Each of the pathways is suited to different farmer types, crops, markets, and natural and financial 

resource realities, but there are complementarities and synergies. Producer organization, value-

chain, and market development activities are similar, and cut across all three pathways. Irrigation 

adoption through FLID as well as other CSA practices have similar knowledge and financial 

constraints. They also have regional specificity that requires the identification of high-potential 

zones, and the definition of related appropriate practices. Inclusion strategies to ensure that women 

and youth benefit are similar. 

In combination, the pursuit of the pathways (Figure 7.1) ensures full coverage of the diverse 

opportunities in Tanzania to accelerate irrigation development and agricultural water 

management, and require fundamentally different kinds of responses. Pathway 1 is government-

driven, with farmer participation. Pathway 2 is farmer-led, supported by an incentivized private 

sector, both enabled and facilitated by Government. Pathway 3 is more knowledge-centered. 

Together they respond to the diverse needs of different situations on the ground; farmer types; crop 

and market opportunities; and natural and financial resource realities. When pursued as 

complementary interventions, they provide the best chance of achieving the set goals.  

Priority action items have been identified within each pathway that would benefit from 

immediate attention. The action items offer the best immediate opportunities to overcome the 

most serious constraints that were identified, and with short timelines and requiring modest 

financing to be given effect. 

 

 

 

 

 

 

 

 

 

 

Figure 7.1: Complementary pathways and priority action items for accelerated irrigation 

development and improved agricultural water management in Tanzania 
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scheme development, and 
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• Legal and regulatory reform 

• ISF review and reform 

• IO capacitation and training 

• Establish Regional Irrigation 
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2. Catalyze farmer-led micro-

irrigation development 

 

• Micro-Irrigation Development 
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• Digital farmer registration and 
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• Partial credit guarantee and 
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private sector 

3. Climate-Smart Agriculture 
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water availability 

 

• Tailored CSA packages by 
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adoption 

• Cost estimation and CSA 

adoption data 
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7.1 Pathway 1 ‒ Reforms to accelerate public irrigation scheme 
development and generate revenue for operations, maintenance, and 
management 

This report has identified some of the governance bottlenecks that inhibit the operation of the 

irrigation sector systems in practice. In so doing, the design of institutional reform responses can  

address the real problems related to the mix of public financial management, human resource 

management, and multi-level governance that underpins irrigation services delivery. 

The first set of recommendations is to refine the current focus on investments for the development 

of new public irrigation schemes and the rehabilitation of the substantial area of dysfunctional 

infrastructure. The recommendations include: a drive for improved irrigation services delivery through 

legal and regulatory reforms, to better clarify roles and functions; scheme-level institutional 

development interventions and local government support; and review and amendment of the ISF 

structure to improve OMM and enable fine-tuning of the NIDF and the Maintenance Irrigation Fund 

(MIF). 

The general lack of complementarity across engagements and operations indicates the need for 

better integration to achieve effective devolution of functions, services, and support to the lowest 

capable level in the governance eco-system. The potential synergies between national, regional, 

district, and irrigation scheme level are not fully exploited, and this ultimately undermines 

developmental results. The blurred roles and functions identified within the Act, and regulations at 

district, regional, and national levels in relation to strategy, technical planning and design support, and 

operations maintenance and management need to be addressed through both regulatory 

interventions, and capacity development of regional and LG staff and IOs.  

1 Irrigation schemes that are partly constructed or in need of rehabilitation should be 

prioritized based on a rational assessment of the shortest timelines and highest returns. 

Completion of unfinished schemes and rehabilitation initiatives are generally less costly than 

new scheme development, and have higher cost-benefit returns on capital investments. Design 

choices should consider management implications and support effective water management. 

Modernization / rehabilitation should focus beyond just improving transmission efficiency and 

include infrastructure that improves irrigation water management, including possible 

replacement of canals with buried pipelines. Control structures that enable equitable 

distribution across the scheme, and measurement structures at critical points in the system 

should be included to address issues of equity and promote willingness to pay ISF.  

2 The registration and training of IOs is accelerated through the establishment of a dedicated 

IO training unit at the NIRC, and planning and support resources are provided to the Regional 

Offices to roll out an IO training campaign at scale. At the moment only 11 percent of IOs are 

properly registered, and bolstering this number would be an essential first institutionalization 

step to improved management and service delivery. Key action items would include the 

recruitment of young staff at national level, establishment of a regional IO team, ensuring the 

DIEs have transport and field resources, documenting lessons from high-performing schemes, 

sharing experiences, and setting up channels to enable private sector investment in smallholder 

schemes. 
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3 The regulations for the ISF need to be reviewed drawing on international best practice which 

shows that revenue should be controlled and spent where it is generated to ensure efficiency, 

accountability, and transparency. The OMM element of the ISF (i.e. excluding the water 

resource fee paid by the IO to the BWB) should maintain the two-way split under the current 

regulations, but the proportion going to different uses should be reviewed and reformed. One 

part of the ISF fee would be retained by the IO for irrigation scheme operations and 

maintenance as it is now, and the remaining part would be transferred to the proposed DIMF 

(Figure 7.2), under the management of the NIRC. The DIMF would be used to support routine 

and periodic maintenance of larger infrastructure (weirs, intakes, access roads, etc.), and 

specifically target larger infrastructure that is beyond the technical and financial capability of 

the IO, and which therefore needs to be managed by the Regional office of NIRC.  

4 The guidelines for setting the ISF amount should be reviewed with the aim of increasing 

revenue for the IOs and the NIRC by simplifying the ISF calculation basis to align with 

the approach currently used by all IOs. The ISF amount should still be set at a General 

Assembly of the IO, but based on the financial need for operations and maintenance.  The 

ISF would calculated to be sufficient to cover: scheme level OMM managed by the IO; 

administration costs; modernization investments; upstream water fees (water usage 

fees), but excluding the OMM costs related to large infrastructure managed by the NIRC 

at regional level through the DIMF. 

 

  

Figure 7.2: The Proposed Decentralized Irrigation Maintenance Fund Arrangements 
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7.2 Pathway 2 ‒ Farmer-led micro-irrigation development 

The second recommended pathway is micro-irrigation expansion through FLID processes. FLID can be 

catalyzed by removing or reducing the most severe identified constraints. A proposal for the Micro 

Irrigation Fund (MIF) is made to address the financial constraint, assessed in the report to be the most 

severe. Recommendations also include farm systems support interventions to address second tier 

constraints of market access, knowledge, and ensure the availability of suitable quality equipment.  

 

1. The proposed arrangements for the Micro Irrigation Fund can catalyze farmer-led micro-

irrigation development by reducing the most severe constraint that was limiting farmers’ 

access to suitable irrigation equipment, this being access to affordable finance. The MIF would 

be implemented at scale in suitable areas with high irrigation potential in Tanzania. Particular 

attention will have to be paid to women and youth inclusion, to ensure full access to 

opportunities for these groups. They tend to face even greater hurdles in accessing finance for 

equipment and inputs, and access to land and water for irrigation, than men do. 

 

2. It is proposed that the MIF is institutionalized in the Ministry of Agriculture, in order to build 

from proven Tanzanian loan guarantee and agricultural credit arrangements (AGITF and/or 

TADB), with additional elements to incentivize the acceleration of (suitable and affordable) 

equipment distribution and ensure quality control. The proposed MIF structure is shown in 

Figure 7.3 and would:  

a) provide partial credit-guarantees to banks and FIs and, further, to private sector actors 

such as tech-suppliers, agro-dealers, and off-takers who are willing to provide an 

integrated service package – with regard to both financial services and irrigation 

equipment;  

b) include a digital platform for ease of farmer registration, aggregation, systemization of loan 

applications, and enabling efficient third-party verification;  

c) incentivize private sector equipment suppliers to accelerate equipment distribution 

through a results-based financing mechanism;  

d) enable efficient administration of payments, transparency, and accountability through an 

independent Third Party Verification Agency linked into the digital platform.  

3. Tanzania needs to coordinate investment partners in order to further develop the concept 

strategies outlined in this report to address the full set of binding constraints and expedite 

implementation of the MIF. Additional studies are needed to: i) address the knowledge gap on 

water availability and conduct mapping of high micro-irrigation potential sites; ii) develop 

complementary interventions to improve farmers’ irrigation agronomy knowledge, including 

review and improvement of existing mobile platforms and farmer advisory apps; iii) enable 

effective local water resources governance and sustainable abstractions through policy reform.  

 

The review would identify alternatives to the current requirement where large numbers of 

individual smallholders must access individual water permits and pay fees. Options would 

include group-permitting through WUAs or IOs and deregulating the permit requirement for 

micro-irrigators to one of registration with effective monitoring. 
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Figure 7.3: Proposed Micro Irrigation Fund (MIF) structure and interactions with key actors 

 

7.3 Pathway 3 ‒ Adoption of climate-smart practices 

Tanzania has clear strategies and multiple programs attempting to mainstream CSA practices, and 

while gains have been made, adoption rates are still low. A different approach is needed, involving a 

more purposefully packaged and energized campaign to scale up selected CSA practices that are 

proven to be economically viable, and to increase productivity and farm-level profitability. 

1 Packages of CSA practices and technologies, by crop and agro-ecological zones, should be 

developed through field agronomic research, rank-based on the benefit-cost ratio and 

strategically disseminated to optimize the attainable benefits.  

2 Properly designed incentives should be introduced as accompanying measures to the CSA 

packages to catalyze adoption of practices and generate the expected socio-economic and 

environmental benefits. Incentives must be designed to overcome initial adoption hurdles, 

particularly for small farmers who have lower adoption rates, including: direct payments (or 

voucher schemes) to cover the establishment costs; introduction of legislation to favor private 

sector initiatives and business models aimed at improving farmers’ access to services; increased 

access to affordable credit for farmers, aimed at implementing capital-intensive CSA practices 

and technologies; and subsidized agricultural wages paid by farmers, aimed at implementing 

labor-intensive CSA practices and technologies in areas where mechanization is not an option. 

3 Realistic cost estimates should be made to implement a CSA plan and a cost-effective 

development strategy to favor CSA adoption in Tanzania among targeted areas, crop value 

chains, and producers. Agriculture data-collection activity conducted by the national Statistical 

Bureau should be included. 

  

Demand-side 
financing 

Supply-side 
financing 
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7.4 Phasing of reforms 

Tanzania has clearly identified its priorities for the irrigation and agricultural water sector, which 

involves massive growth of highly productive irrigation farms producing high-value crops, with an 

emphasis on exports. The irrigation expansion targets are bold, and the aspirations have been backed 

by Ministerial budget commitments for infrastructure investment and enabling resources for local 

government officials to play their critical support role. 

This report has motivated for how reform of irrigation OMM roles, and financing arrangements that  

catalyze micro-irrigation. This is achieved by establishing an MIF facility that incentivizes private sector 

supply-side equipment financing, and drives adoption of CSA through more targeted packaging for 

farmers, and can unlock the diverse opportunities across the country. The proposed reforms should 

start with the most impactful that are the least difficult to implement, all led by the NIRC and the MoA. 

These are outlined in Table 7.1: 

Table 7.1: Proposed phasing of reforms 

Initial reforms 

Short timelines 

Second phase reforms 

Moderate timelines 

Pathway 1 (schemes): Review of the ISF fee-

setting arrangements and revision of the 

guidelines on ISF calculation (from % crop 

revenue to an area-based fee). 

Pathway 1 (schemes): Enable private sector 

companies, through the establishment of 

systematic administrative channels and 

streamlined contractual processes, to take on a 

scheme operational role. 

Pathway 2 (micro-irrigation): Inclusion of micro-

irrigation development in the National Irrigation 

Strategy and re-orientation of the NIRC 

operational practices and capability to facilitate 

and enable FLID. 

Pathway 1 (schemes): Establish the legal basis 

for the Decentralized Irrigation Maintenance 

Fund (DIMF) to support routine and periodic 

maintenance of larger infrastructure that is 

beyond the technical and financial capability of 

the IO. 

 

Pathway 2 (micro-irrigation): Establish the 

modalities of the Micro-Irrigation Fund to address 

the micro-irrigation financial constraint. 

 

Pathway 2 (micro-irrigation): Enable effective 

local water resources governance, and 

ecologically sustainable abstractions through 

revision of water-permitting arrangements for 

micro-irrigation, including group-permitting 

and/or deregulating of micro-abstraction 

requirements. 

Pathway 3 (CSA): Design and establish regulations 

for incentives for CSA to overcome initial adoption 

hurdles including direct payments, voucher 

schemes, affordable credit and/or subsidized 

agricultural wages. 

Pathway 3 (CSA): Promulgate legislation to 

favor incentivized private sector initiatives in 

support of CSA. 
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To achieve their goals, Government and the NIRC need to act first in their conventional role as a 

developer of public irrigation infrastructure and the related institutions and advisory support-systems. 

But, in addition, they must now act in a new role as a facilitator and enabler, so that private sector 

actors and micro-irrigation farmers can drive irrigation enterprise development on their own initiative 

to achieve impact at the massive scales intended. 
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