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Tanzania Fertilizer Assessment 
 

Executive Summary 

To address the interlinked challenges of poverty, food insecurity and malnutrition, 

Tanzania’s leaders have engaged in a series of stakeholder and strategic planning processes. As a 

result, they have committed to a number of ambitious and interlinked targets, such as a 

10 percent budget devoted to agriculture, 6 percent agricultural growth rates and, more recently, 

ambitious targets for priority food and cash crops. These targets are identified in the Tanzania 

Agricultural and Food Security Investment Plan (TAFSIP) for implementation of their vision 

under the Comprehensive Africa Agriculture Development Program (CAADP).  

 

Reaching these targets will require bold yet focused and well-sequenced steps. The 

purpose of this report is to estimate the quantities and types of fertilizer required to meet the 

production targets laid out under TAFSIP and identify the primary challenges in the fertilizer 

sector that might thwart these growth targets. The report addresses two fundamental questions: 

• How much fertilizer will smallholders need to produce in an economically viable manner the 

quantities of food and cash crops targeted in TAFSIP? 

• What investments and policy changes will be necessary to ensure the flow of these new and 

significantly increased quantities of fertilizer through the chain to Tanzania’s 4.4 million 

dispersed smallholder farm households? 

 

First, we establish a basket of crops based on the TAFSIP priority staple crops (e.g., 

cassava, maize and rice) and priority cash crops (e.g., cashews, coffee, cotton, sugarcane, 

sunflower seed, tea, tobacco and a variety of fruits and vegetables). To ensure that other crops 

are not penalized by the focus on the priority crops, we include as well other major crops that are 

produced and consumed by Tanzanians (bananas, groundnuts, potatoes, sesame seed, sorghum, 

sweet potatoes and wheat). We apply TAFSIP targets to the priority crops and a modest 

2 percent growth rate to the other crops. 

 



vii 

Using agronomic modeling techniques to estimate the quantities of nitrogen (N), 

phosphorus (P) and potassium (K) needed to meet the targets, we determine that Tanzania will 

need to double its annual fertilizer use from a base of 263,000 metric tons (mt) in 2010 by 

approximately 265,000 mt to a total of 528,000 mt in 2015 to meet the TAFSIP targets. Meeting 

the increase in total major crop production discussed in the analysis will require more than 

doubling fertilizer use to about 574,000 mt in a five-year period. 

 

Secondly, we examine Tanzania’s physical, human and institutional capacity for 

delivering this quantity of fertilizer product through its existing supply chains to its smallholders. 

The logistics of pushing nearly twice as much fertilizer through Tanzania’s congested ports, 

stretched trucking fleets, dilapidated roads and insufficient rural storage capacity will be a major 

undertaking. As high as fertilizer prices are in world markets, the costs of offloading, storing, 

transporting and distributing them adds another 30-40 percent to the final farm-gate price. 

Moving 265,000 mt of additional fertilizers through these high-cost nodes provides both short-

term incentives and, in the medium term, the volumes to reduce costs per unit transported. The 

added economic activity should have a positive influence on rural economies given the 

substantial increase in the movement of inputs and the extra output produced by farmers.  

 

For these targets to become a reality will require: 

• Expanding the procurement time frame. 

• Investing in transportation and storage infrastructure. 

• Building agro-dealer capacity. 

• Training farmers in good agricultural practices. 

• Enhancing farmer purchasing power. 

• Strengthening output demand.  

 

Given the staggering dollar values associated with simply procuring at least 528,000 mt 

of fertilizer by 2015 – not to mention investing in the distribution infrastructure – it is urgent to 

strike a realistic balance between public and private sector efforts to unleash the capacity of the 

latter to contribute to achieving these goals.  
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1.0  Introduction 

The Tanzanian economy has registered consistently strong economic growth over the last 

decade; although population growth trended up from 2.5 percent to 2.9 percent per year over the 

last decade, according to the World Bank, gross domestic product (GDP) increased by a much 

faster 6.0 percent. Yet growth in the agricultural sector, which makes up 23 percent of GDP, lags 

behind at 4 percent per annum, according to Government of Tanzania figures. Given the 

importance of the agricultural sector as a source of income, employment and food security for 

the vast majority of Tanzania’s population, this slow growth has translated into little progress in 

reducing poverty or improving nutritional status during that time. The proportion of the 

population below the basic needs poverty line remained at more than 33 percent in 2007 

(Household Budget Survey of 2007 and the Poverty and Human Development Report 2009) 

while the rate of chronic malnutrition remained stubbornly high at 35 percent in 2010 (TDHS, 

2009/10 cited in Working Paper 2). 

 

To address this challenge, Tanzania’s leaders have engaged in a series of stakeholder and 

strategic planning processes. As a result, they have committed to a number of ambitious and 

interlinked targets, such as devoting 10 percent of government expenditures to agriculture, 

6 percent agricultural growth rates and, more recently, ambitious targets for priority food and 

cash crops identified in the Tanzania Agricultural and Food Security Investment Plan (TAFSIP). 

TAFSIP will be implemented under the Comprehensive Africa Agriculture Development 

Program (CAADP) (see Figure 1 from TAFSIP document). 

 

Under the CAADP framework, increased investment in the sector and further emphasis 

on the enabling policies is required to improve agricultural productivity, growth, incomes, 

nutrition and overall food security. Strategic objectives include improving food self-sufficiency 

and increasing calorie availability for rural households. This is to be accomplished through 

increased food production and greater diversity of food supplies to improve diets. 
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Reaching these targets will require bold yet focused and well-sequenced steps. The 

purpose of this report is to estimate the quantities and types of fertilizer required to meet the 

production targets laid out in Tanzania’s CAADP framework and identify the primary challenges 

in the fertilizer sector that might thwart these growth targets. The report addresses two 

fundamental questions: 

• How much fertilizer is needed for smallholders to produce in an economically viable manner 

the quantities of food and cash crops targeted in the national CAADP strategy? 

• What investments and policy changes will be necessary to ensure the flow of these new and 

significantly increased quantities of fertilizer through the chain to Tanzania’s 4.4 million 

dispersed smallholder farm households (Kawa and Kaitira, 2007)?  

 

The analytical framework draws on IFDC’s understanding of the relations between the 

fertilizer supply chain and the agricultural commodity supply chain (Section 3). The analysis 

then proceeds in two steps. First we use agronomic modeling techniques to estimate the 

quantities of nitrogen (N), phosphorus (P) and potassium (K) needed to meet CAADP targets. It 

starts with disaggregated information on soil types, agro-climatologic conditions, current 

cropping patterns and crop performance and, using agronomic modeling techniques, provides 

estimates of the quantities of each mineral, as well as equivalent fertilizer product, needed to 

attain the CAADP targets (Section 4).  

 

Secondly, we examine Tanzania’s physical, human and institutional capacity for 

delivering this quantity of fertilizer product through its existing supply chains to its smallholders, 

with particular emphasis on measures to reduce constraints on the private sector’s contribution to 

achieving these goals (Section 5).  

 

The data collection and analysis was carried out by two IFDC staff members based 

primarily on secondary sources supplemented by a review of the literature on the Tanzanian 

agricultural sector and policies as well as key informant interviews conducted during 

February 13-16, 2012, in Dar es Salaam.  
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The methods, data and results of these analyses (Section 6) were reviewed by national 

stakeholders at a workshop “to develop a fertilizer sector investment strategy to meet agricultural 

growth targets as informed by fertilizer country assessments” held May 15-16, 2012, in Nairobi.  

 

 
2.0  The CAADP Vision 

In signing the CAADP Compact, the Government of the United Republic of Tanzania has 

undertaken a major initiative to focus on agricultural sector development to address pressing 

issues of poverty alleviation and food security.1

 

 This effort takes a comprehensive approach to 

developing the policies and strategies necessary to address the identified priority areas for 

agricultural and rural development. It builds on the goals of Vision 2025 for the mainland and 

Vision 2020 for Zanzibar as well as continuing the economic growth and poverty reduction 

objectives specified in prior development plans.  

 
 

                                                
1 The authors assume that the general objectives of the CAADP, an initiative of the African Union’s New 
Partnership for Africa’s Development (NEPAD), are well-known to the readers. For further information, visit 
http://www.nepad.org/foodsecurity/agriculture/about. For additional details about CAADP in Tanzania, see 
http://www.agriculture.go.tz/CAADP/CAADP.htm.   

Box 1. The Foundations Underlying TAFSIP 

 

As described by the Government of Tanzania, the goal of the TAFSIP is to “contribute to the 
national economic growth, household income and food security in line with national and 
sectoral development aspirations.” 
 
The plan provides an action plan for implementing the priorities expressed in a series of 
national strategy documents, including: 
• The National Strategy for Growth and Reduction of Poverty (NSGRP/MKUKUTA) and 

the Zanzibar Strategy for Growth and Reduction of Poverty (ZSGRP/MKUZA). 
• Agriculture First (Kilimo Kwanza) and the Agricultural Transformation Initiative (ATI) 

for Zanzibar. 
• The Agricultural Sector Development Strategy (ASDS) for mainland Tanzania and the 

Agricultural Strategic Plan (ASP) for Zanzibar. 
• Tanzania’s agenda to meet the Millennium Development Goals (MDGs). 
• The Tanzania CAADP Compact. 
• Various sub-sector policies, strategies and programs/projects (United Republic of 

Tanzania, page 7, 2011). 

http://www.nepad.org/foodsecurity/agriculture/about�
http://www.agriculture.go.tz/CAADP/CAADP.htm�
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The CAADP Compact specifies that countries commit at least 10 percent of their 

budgetary resources to agricultural development and target at least 6 percent annual growth for 

the sector. For Tanzania, this represents a significant increase from historical levels of resource 

allocation. Funding allocation to agriculture in 2001 was 3 percent of the total government 

budget and grew substantially to 7.7 percent by 2010, but must grow further to comply with the 

Compact. Investments in the sector are expected to increase several-fold over the next decade as 

Tanzania focuses its agricultural development programs through a comprehensive investment 

and resource allocation plan. Tanzania implements the priorities outlined in its CAADP compact 

through the TAFSIP. The 10-year plan (2011/12 to 2020/21) weaves together the elements of 

several earlier agricultural and food security strategies, programs and initiatives for both the 

Tanzanian mainland and Zanzibar (see Box 1). It is both broad and deep: the summary volume is 

accompanied by 11 detailed working papers providing a foundation for the analysis and 

subsector implementation plans (see Box 2).  

 

 
 

Priorities for food production are to increase productivity and output of maize, rice, 

cassava, oilseeds, legumes, sugar and horticulture as well as livestock, fisheries and aquaculture. 

Priority cash crops include coffee, cotton, tea, cashew and horticulture. Specific crop targets are 

summarized in Table 1.  

 

Box 2. TAFSIP Working Papers 
 
• Social and Economic Context. 
• Background to the Agricultural Sector. 
• Policy and Institutional Framework. 
• Priority Investments: Irrigation Development, Sustainable Water Resources and Land 

Use Management Agriculture. 
• Priority Investments: Productivity and Rural Commercialization. 
• Priority Investments: Rural Infrastructure, Market Access and Trade. 
• Priority Investments: Private Sector Development. 
• Priority Investments: Food and Nutrition Security. 
• Priority Investment: Disaster Management, Climate Change Adaptation and Mitigation. 
• Priority Investments: Policy and Institutional Reform and Support. 
• Implementation, Coordination and M&E. 



5 

Table 1. Tanzania’s Targets for Crop Production Under TAFSIP 
 

 

Base 
Production 

(2008-2010) 
Percent Growth 

(2010-2015) 

Target 
Production 

(2015) Target Increase 
    (ʼ000 mt) 
Priority Food Crops     

Cassava 5,234 26 6,594 1,361 
Maize 3,786 29 4,884 1,098 
Rice 1,262 34 1,691 429 
Soybeans 3,783 16 4,389 605 

Priority Cash Crops     
Cashew  84 7 90 5 
Coffee  46 8 50 4 
Cotton 273,333 51 412,733 139,400 
Pineapples 84,833 52 128,947 44,113 
Sugarcane 2,698 52 4,101 1,403 
Sunflower seed 187 25 234 47 
Tomatoes 219 51 330 111 
Tea 35 9 38 3 
Tobacco 60 39 84 24 

Other Food Crops (in the 
analysis) 

    

Bananas 3,030,267 10 3,333,293 303,027 
Groundnuts 390,750 10 429,825 39,075 
Potatoes 717,444 10 789,188 71,744 
Sesame seed 70,021 10 77,023 7,002 
Sorghum 786,395 10 865,035 78,640 
Sweet potatoes 1,386,707 10 1,525,377 138,671 
Wheat 83,177 10 91,494 8,318 

 
 
 

3.0  A Framework for Linking Inputs to Outputs 

To address the question of procuring and distributing enough fertilizer to meet the 

TAFSIP targets, we adopt a value chain framework as our core methodology. 

 

Decades of experience have demonstrated the importance of output markets on input 

demand. Price signals from output markets influence farmers’ decisions to invest in their soil and 

thus their propensity to purchase and properly manage both mineral and organic fertilizers. An 
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analysis of the amount of fertilizer needed and the capacity of the existing fertilizer distribution 

system to supply those needs requires an assessment of the nodes, actors and commodity flows 

along two inextricably linked value chains:  

• The Fertilizer Value Chain, spanning fertilizer production, trade and consumption by 

farmers.2

• The Agricultural Outputs Value Chain, spanning crop production by farmers, transformation 

and marketing and consumption by the ultimate consumers (domestic or external). 

 

 

 
 
Figure 1. The Double Value Chain 
 
 

Figure 1 provides a simplified illustration of what are, in reality, complex interactions 

among a vast array of actors along this set of dual, integrated value chains. 

 

For the purposes of this analysis, we start at the right hand node (5) and work left, 

extending the classic fork to farm analysis beyond the smallholder producer (3), further down the 

crop nutrients value chain to the different types of traders (2) and producers (1). To analyze how 

much input is needed in order to reach the TAFSIP output targets and what measures are needed 

to get that quantity through the existing fertilizer distribution system, we make the following 

simple assumptions: 

1. We assume that the TAFSIP crop production targets accurately reflect the quantities needed 

to achieve the domestic contribution to national food security, agricultural growth targets, 

                                                
2 Although we present the value chain for mineral fertilizers, we acknowledge that their effectiveness is determined 
by interactions with: (a) organic fertilizers, which make up a parallel soil nutrient value chain, and (b) other inputs 
such as improved seed varieties, water and mechanization.  



7 

national storage and transformation capacity, people’s food preferences, etc. We assume that 

the actual consumption targets represented in Node 5 would be higher than these TAFSIP 

targets in order to reflect progress in reducing post-harvest losses.3

2. We assume that at the new, increased level of crop production, markets will clear. This 

output will either be domestically consumed or exported. In our analysis, we assume that the 

agents involved in Node 4 have the capacity to store, process, transport and market the 

increased commodity output.  

 

3. While we do not assume prices will be fixed at the newly increased output levels, we do 

assume that as input and output prices fluctuate, the proposed quantities of fertilizers will 

remain profitable. Specifically, we are assuming that even if the prices of the crops fall 

(possibly driven down by increased supply) or fertilizer prices rise, the returns to fertilizer 

use will remain profitable. Given that Tanzania does not currently have the capacity to 

produce significant quantities of mineral fertilizers, we assume that all fertilizers (or their 

components) are imported (Node 2).  

4. We assume the country is a ‘taker’ of fertilizer prices and that its increased order does not 

influence the world price of fertilizers nor, through backwards linkages, the quantities of 

fertilizers produced or available for import (Node 1).  

 

These assumptions allow us to simplify our analysis of the outputs value chain on Node 3 

and Node 5, to address the following question: How much fertilizer will farmers require to 

produce, in an economically viable manner (Node 3), the quantities of food and cash crops 

targeted in the national TAFSIP strategy (Node 5)? 

 

We compute this figure using a crop simulation model that brings together the best 

available information on agronomic and climate conditions with information on crop areas, 

production, yields and yield gaps to provide estimates of the levels of N, P and K required to 

reach the economically viable target for each crop in the TAFSIP strategy. The results – which 

                                                
3 Historical estimates by the Post Harvest Services Management Department of the Ministry of Agriculture placed 
post-harvest losses in Tanzania as high as 30-40 percent for cereals and legumes, up to 45 percent for roots and 
tubers and about 50 percent for fresh vegetables and fruits. While it is thought that some improvement has occurred 
over the years, post-harvest losses continue to be a major issue facing the sector. Reaching a TAFSIP target of 
reducing losses by about 20 percentage points will require significant improvement in both on-farm and off-farm 
storage and handling. 
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are disaggregated to 55 square kilometer (km2) mapping units – are then rolled up to the 

subregional (or zonal) and national levels. Details on the agronomic model, the data and the 

analysis are presented in Section 4. 

 

With that target figure for the number of metric tons (mt) of N, P and K needed to meet 

the TAFSIP targets in hand, we then assess the capacity of the current fertilizer system (Node 2) 

to procure, import, store, transport and distribute that quantity to farmers (Node 3) in time for the 

growing season. We ask the question: What investments and policy changes will be necessary to 

ensure the flow of these new and significantly increased quantities of fertilizer through the chain 

to more than 4 million dispersed smallholder farm households?  

 

We model the fertilizer distribution system depicted by zeroing in on the numerous sub-

nodes and players involved in what is globally summarized as ‘fertilizer traders’ in Node 2 of 

Figure 1. The key steps and players include:  

• Importation – Importers, bankers, shipping companies, port service providers (labor and 

equipment), revenue authorities, quality inspectors, transporters and blending and bagging 

agents. 

• Wholesale Distribution – Importers or independent wholesalers, bankers, quality inspectors 

and transporters. 

• Retail Distribution – Agro-dealers/stockists and financial service providers. 

• Consumers – Cereal and cash crop farmers, both large and small. 

 

For each node, we examine the physical, human, institutional and financial capacity of 

these players and identify investments and policy changes needed to ensure the right quantities of 

the nutrients flow on time through the supply chain to the various end users. Additional details 

on the supply chain framework, the data and the analysis are presented in Section 5. 
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4.0  Deriving Fertilizer Requirements 

This analysis provides an estimate of how much fertilizer farmers will need to produce 

the quantities of food and cash crops targeted in TAFSIP. The figures are indicative rather than 

exact; this is partly because of the limited availability of what is very complex information in the 

time frame for the analysis but, more importantly, because the large increases in crop production 

inherent in the TAFSIP targets by 2015 could lead to substantial adjustments in the agricultural 

sector. This analysis, therefore, represents the first step in thinking through the fertilizer elements 

of that agenda and will require fine-tuning as the broader process of agricultural transformation 

unfolds. 

 

4.1  The Agronomic Model 
To compute fertilizer requirements, we used the Decision Support System for 

Agrotechnology Transfer (DSSAT)4 model. DSSAT evaluates the impact of technology adoption 

and environmental shocks on a range of crop production outcomes. The model combines crop, 

soil and weather databases with over 28 crop simulation models5

 

 to simulate multi-year 

outcomes of various crop management strategies on crop growth, development and yields. It 

allows users to appraise new crops, products and practices for adoption.  

DSSAT has been applied for more than 20 years by researchers, educators, consultants, 

extension agents, growers and policy- and decision-makers in over 100 countries worldwide. 

With this tool, these users pose and answer ‘what if’ questions by conducting simulation 

experiments on a computer rather than in the field. The Cropping System Model incorporates 

components from different disciplines that can be modified depending on the particular needs 

and context. DSSAT is structured to compare the simulated outputs from the crop model with 

real-world observations, thus allowing validation and improved calibration.  

 

                                                
4 DSSAT was developed through collaboration among scientists at the University of Florida, University of Georgia, 
University of Guelph, University of Hawaii, IFDC, USDA-Agricultural Research Service, Universidad Politecnica 
de Madrid, Washington State University and other scientists associated with the International Consortium for 
Agricultural Systems Applications (ICASA). 
5 These crop models have evolved from earlier models studying crop growth, such as CROPGRO and the Crop 
Environment Resource Synthesis (CERES) model, which is a crop growth model specifically for cereals.  
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DSSAT depends on availability of a minimum data set (MDS) comprised of the weather 

recorded for the growing season (daily solar radiation; minimum and maximum temperature and 

rainfall), soil (depth; percent sand, clay and silt; carbon; pH; density) and crop management and 

experimental data (planting date; density and depth; row spacing; crop variety).  

 

To estimate fertilizer recommendations for this study, we used the DSSAT model to 

generate the N, P and K requirements to increase the yields of Tanzania’s major crops from their 

current levels to their target levels (as indicated in Table 1). 

 

As indicated in the framework for linking inputs to outputs outlined in Section 3, the 

ideal way to estimate fertilizer requirements would be to account for complementarities between 

inputs (different types of soil fertility amendments) and the market dynamics unleashed by these 

changes in the markets for inputs and agricultural commodities. The DSSAT model is not what 

economists call a general equilibrium analysis in which prices and quantities in all input and 

output markets are simultaneously determined. Nevertheless, using specified input and output 

prices, it does solve for the economically viable level of fertilizer use, defined as the yields per 

hectare (ha) at which fertilizer use is profitable and beyond which the returns are not beneficial 

to farmers.6

 

 This allows us to impose the condition that the increases in fertilizer use must be 

both agronomically feasible and financially profitable at current input and output price levels. 

Likewise, the existing DSSAT modules were not sufficiently refined to permit analysis of 

some of the TAFSIP target crops (namely, cabbage, onions and oranges). In addition, despite our 

best efforts, we were not able to obtain coherent data sets for all target or major crops that were 

sufficient to utilize the DSSAT model approach to estimate the total country fertilizer 

requirement. Instead, we concentrated our efforts on modeling maize production throughout 

Tanzania. Further analysis using the DSSAT model on additional target crops is ongoing but is 

not presented in this paper.  

 

                                                
6 It is technically feasible to integrate the TAFSIP yields targets into the DSSAT model, but this would take 
considerable effort to recalibrate all the sub-routines by subregion. The current formulation somewhat overshoots 
the TAFSIP target but maintains basic conditions of economic viability. We use a qualitatively determined 
correction coefficient to adjust downwards the DSSAT fertilizer estimates to better align with the TAFSIP targets.  
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To supplement the DSSAT results for maize, we also construct estimates for the TAFSIP 

targets as well as other major crops based on crop nutrient removal rates. This method estimates 

fertilizer requirements based on nutrients removed by harvested crops, adjusted to reflect 

fertilizer recovery efficiency. The approach assumes good management practices on the part of 

farmers, but that fertilizer application is for maintaining rather than building soil fertility levels. 

Nutrient levels contained in the incremental harvested crops were estimated then adjusted by 

efficiency factors for nitrogen, phosphate and potassium. This approach assumes that the full 

nutrient uptake requirement of the crops beyond removal levels is met by indigenous sources and 

recycling of residues.  

 

4.2  Description of Tanzania Agriculture and Fertilizer Use 
Agricultural production in Tanzania is characterized primarily by small-scale subsistence 

farming. Approximately 85 percent of the arable land is used by smallholders cultivating 

between 0.2 ha and 2.0 ha and by traditional agro-pastoralists who keep an average of 50 head of 

cattle. It is estimated that the average per capita land holding is only 0.12 ha. 

 

4.3  Tanzania’s Agricultural Zones 
Although highly diverse crop production occurs throughout the country, the ecological 

conditions that characterize Tanzania result in some concentration of food crops as well as the 

principal export crops in particular areas (Figure 2). Climate, soil and altitude conditions 

contribute to defining three major agro-ecological zones as described in TAFSIP working 

paper 2: 

• Coastal zone is made up of low coastal plains with below 750 meters above sea level with 

soils of variable fertility and rainfall between 750 and 1,200 mm/year (bimodal in the north, 

unimodal in the south). Regions in this zone include Coast, Dar es Salaam, Lindi, Mtwara, 

Morogoro, Tanga and five regions of Zanzibar.  

• Semi-Arid zone consists of the medium altitude plains (500-1,800 meters above sea level) in 

the drier central and northern areas of the country with relatively infertile soils, which are 

highly susceptible to erosion. This zone is characterized by low and unreliable unimodal 

rainfall (below 600 mm per year). The zone includes Dodoma, Singida and Tabora regions. 
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• Northeastern, Southern, Southwestern and Western Highlands zone is made up of high 

altitude plateau (1,200-2,300 meters above sea level) and dissected hills and mountains with 

soils of low to moderate fertility. Rainfall in the northern, southern and southwestern areas is 

generally reliable (800-1,400 mm/year). Rainfall in the western areas is bimodal and higher. 

Regions in this zone include Arusha, Kilimanjaro, Mbeya, Rukwa, Iringa and Ruvuma. 

 

 
 

Source: USDA, FAS. 
 
Figure 2. Principal Crop Areas of Tanzania 
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4.3.1  Crop Mix and Performance 
Tanzania produces a broad array of both food and cash crops, as shown in Table 2. About 

87 percent of Tanzania’s cropped area is devoted to food crops, with the remaining 13 percent 

dedicated to cash crops (Figure 3). The TAFSIP priorities include both food and cash crops and 

make up about two-thirds of total cropped area in Tanzania. 

 
Source: FAOStat. 

Figure 3. Planted Area of Priority Food and Cash Crops and Other Major Crops 
 

 

Main food crops are banana, cassava, cereals (maize, rice, sorghum and millet), pulses 

and sweet potatoes (Table 2). Wheat is an important component of the nation’s food 

consumption, but domestic output remains quite small. The majority of the country’s wheat 

supply comes from imports, which totaled 826,000 mt in 2009 compared with production that 

year of only about 95,000 mt.  
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Table 2. Major Food Crop Production Trends 

 
Source:  FAOStat. 

 

('000 Metric Tons) 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 
Annual  
Rate of  
Growth  

2000-2010 

Total Rate  
of Growth  
2000-2010 

Priority Food Crops 
Cassava 5,342,110 4,336,370 5,176,140 3,962,090 4,440,590 5,539,160 6,158,300 5,198,930 5,392,360 5,916,000 4,392,170 -2% -18% 
Maize 1,965,400 2,652,810 4,408,420 2,613,970 3,157,420 3,218,540 3,423,020 3,302,060 3,555,800 3,326,000 4,475,420 9% 128% 
Rice 781,538 867,692 984,615 1,096,920 1,058,460 1,167,690 1,238,560 1,341,850 1,346,340 1,334,000 1,104,890 4% 41% 
Soybeans 2,100 2,320 1,890 843 2,100 1,502 1,415 3,000 3,450 3,900 4,000 7% 90% 

Priority Cash Crops 
Cashew 121,200 122,000 55,000 81,700 80,000 71,000 88,000 92,600 99,100 74,169 80,000 -4% -34% 
Coffee 47,800 58,100 37,500 61,602 32,500 33,891 45,534 33,708 58,052 40,000 40,020 -2% -16% 
Cotton 123,400 243,000 148,500 180,800 326,680 357,260 225,000 370,000 290,000 215,000 315,000 10% 155% 
Sugarcane 1,355,000 1,500,000 1,750,000 2,000,000 2,000,000 2,346,000 2,501,000 2,535,000 2,595,000 2,749,000 2,750,000 7% 103% 
Sunflower Seed 28,000 80,866 104,449 55,036 247,840 134,360 250,000 170,000 160,000 220,000 182,000 21% 550% 
Tea 23,600 25,500 24,700 27,600 30,100 30,700 31,348 34,763 34,800 33,160 36,000 4% 53% 
Tobacco 26,384 24,522 27,423 28,000 34,000 47,451 50,617 50,784 55,356 60,900 65,000 9% 146% 
Tomatoes 140,000 148,598 145,000 129,577 145,000 144,148 180,548 199,618 192,439 228,179 235,000 5% 68% 

Other Major Crops 
Bananas 700,900 752,070 2,204,620 1,899,800 2,201,570 2,971,720 3,507,450 3,082,610 2,947,100 3,219,000 2,924,700 15% 317% 
Groundnuts 52,000 206,800 346,790 159,730 331,660 293,870 350,000 408,058 396,769 385,480 390,000 22% 650% 
Potatoes 350,000 450,000 637,720 141,160 731,120 651,010 660,000 650,000 674,962 727,369 750,000 8% 114% 
Sesame seed 39,000 41,000 41,000 41,000 41,000 55,000 48,000 48,000 46,767 115,295 48,000 2% 23% 
Sorghum 598,200 691,690 635,740 198,870 757,420 714,339 711,631 971,198 861,386 709,000 788,800 3% 32% 
Sweet potatoes 207,830 950,100 1,466,120 207,830 1,501,620 1,414,820 1,396,400 1,322,000 1,379,000 1,381,120 1,400,000 21% 574% 
Wheat 32,700 89,000 77,000 74,000 67,000 102,000 110,000 82,800 92,400 95,000 62,130 7% 90% 
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A concern when viewing this long-term trend is an apparent plateau in production from 

mid-decade forward. Overall production of these major food crops, although at an elevated level 

compared to the beginning of the decade, has remained range bound. Moreover, per hectare 

yields have declined slightly over the last five years as total area harvested recorded a small gain 

(Figure 4). 

 

 
 

Source: FAOStat. 
 

Figure 4. Major Food Crop Yield Trends 
 

 
Production of the major food crops is volatile given the rainfed nature of Tanzania’s 

agricultural sector but still registered significant growth during the last decade. Starting from less 

than 11 million mt in 2000, food crop production increased to the 17 million mt range by later in 

the decade. That performance represents a 5 percent compound annual growth rate for the 

decade. However, the total gain was driven largely by increases in area harvested, with little 

improvement in overall yield per hectare. While yields for banana, sweet potato and wheat did 

register increases over the period, the gains were offset by declining yields in the other major 

food crops. Overall, Tanzania’s food crop production yields are estimated to be only 

20-30 percent of potential yields. 

 



16 

Traditional cash crops, which include cashew, coffee, cotton, pyrethrum, sugar, tea and 

tobacco, exhibit a steadier growth trend through the last decade. Over the 10-year period ending in 

2010, this group of crops registered a 7 percent compound average growth rate. The performance 

was bolstered by increases of 3-4 percent in both acreage and yields. Yield per hectare growth was 

particularly strong for tobacco, which offset long-term yield declines for cashew and coffee. 

Moreover, production continued to increase during the last half of the decade, albeit at a slower 

pace. Acreage devoted to these crops trended slightly lower after 2005, but per hectare yields 

continued to grow at an unabated 4 percent compound annual rate. As a result, traditional cash crop 

production registered a 3 percent annual compound growth rate between 2005 and 2010.  

 

4.3.2  Fertilizer Use 
Utilization of improved agricultural technologies has been slow to take hold in Tanzania. 

Fertilizer use is quite low but has been rising in recent years (Figure 5). IFDC estimates derived 

from Food and Agriculture Organization (FAO) of the United Nations data suggest Tanzania’s 

total fertilizer consumption was less than 9 kilograms (kg) of fertilizer nutrient per hectare of 

arable land in 2009/10, and that represented a substantial increase from the average 5.5 kg/ha 

that had been applied in the prior four years.  
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Source: Minot, Nicholas (2009), based on data from the Tanzanian Agricultural 

Sample Census 2002-03. 
 

Figure 5. Share of Farmers Using Fertilizer by District 
 
 
The recent consumption rate is in line with per hectare use rates for Sub-Saharan Africa 

(SSA), which is the lowest consuming region in the world. However, the much lower historical 

rate combined with fairly level crop production over the last several years suggests that nutrient 

mining has been ongoing in Tanzania’s crop production regions. The low national average 

consumption rate is even more of a concern when the incidence of improved technology use is 

considered. It is estimated that only about 10 percent of farmers use improved seed varieties and 

that only about 12 percent of farmers use mineral fertilizer, and the groups are not necessarily the 

same. For example, it is reported that only about 6 percent of maize farmers and 1 percent of rice 

farmers in Tanzania use improved seed varieties together with fertilizer (TAFSIP Working 

Paper 2). Utilizing either of these inputs without the other severely limits the production 

potential of the combined technologies and heightens the risk associated with their use. 
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Source:  Ministry of Agriculture, Food Security and Cooperatives (MAFC), Tanzania. 
 
Figure 6. Quantity of Fertilizer Consumed in Tanzania, by Type (2006-2010) 
 
 

The predominance of low-input subsistence agriculture, based largely on traditional food 

crops, is reflected in the low rate of fertilizer consumption. However, consumption has trended 

higher over the last five years, registering a compound annual growth rate of more than 

20 percent since 2005/06. Urea and diammonium phosphate (DAP) accounted for about half the 

total volume of fertilizer used in 2010, which is a typical share for these products during the 

period shown. NPK fertilizers consistently account for another 21 percent of the total, with 

calcium ammonium nitrate (CAN) adding about 9 percent.  

 

In addition, fertilizer use is highly concentrated in the Southern Highlands and just a few 

other regions. The Southern Highlands refers to the region encompassing the four provinces of 

Iringa, Mbeya, Rukwa and Ruvuma (Figures 5 and 7). The region is the breadbasket of Tanzania 

and applies more than half the fertilizer consumed annually. The adjacent provinces of Morogoro 

and Tabora push the total to about 75 percent of fertilizer consumption. The only other major 

fertilizer-consuming province outside of this region is Kilimanjaro, a major coffee and wheat 
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producer. The lack of high-yield seed varieties and the low incidence and level of fertilizer use 

for either traditional or improved seeds is a major contributor to low productivity in Tanzania 

and thus the wide gap between potential yields and observed yields.  

 

 
Source: Ministry of Agriculture, Food Security and Cooperatives (MAFC), Tanzania. 
 
Figure 7. Distribution of Fertilizer Use Across Tanzania 

 
 
4.4  Modeling Results 

This analysis uses conditions prevailing during the two rain seasons in Tanzania to estimate 

fertilizer requirements assuming that total maize area does not change in any significant way 

within the period covered by TAFSIP. We use the dominant planting season for each province and 

the recommended nutrient rates for the targets are based on a single (dominant) season per 
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province. The target requirements for N, P and K will be based on maize area for a given province 

(i.e., the sum of the products of predicted NPK [kg/ha] rates and maize area [ha] for each season). 

 

About two-fifths of the production comes from south Tanzania (based on data), which is 

the area that has only one planting season (December-April), and consumes more than half of the 

total fertilizer in Tanzania. The rest of the production comes from north and west where there are 

two planting seasons; in this case, the modeling uses the dominant of the two seasons.  

 

4.4.1  Scenario 1: The DSSAT Estimates for Maize 
According to DSSAT results shown in Table 3 and Figure 8, the average economically 

viable potential yield for maize generated by the model is 5.1 mt/ha, well above the 1.3 mt 

national average of recent years. Current estimates from the Ministry of Agriculture suggest that 

fertilizer is applied to approximately 20 percent of the maize area under cultivation. Doubling the 

fertilized area to 40 percent of total maize plantings by 2015 would be a significant achievement. 

Combining a doubling of fertilized area with the DSSAT recommended applications of fertilizer 

would yield a maize crop of 6.4 million mt, just over the 6.1 million mt target established in the 

TAFSIP. The model results indicate that to achieve that level of production would require the 

equivalent of 312,000 mt of urea, DAP and potash, which is essentially double the estimated 

current level of fertilizer consumption for maize in Tanzania.   
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Table 3. Estimated Fertilizer Use on Fertilized Maize Area (DSSAT) 
 

Province 

Current Fertilized  
Maize Area 

DSSAT 
Maize Yield 

Doubling of Fertilized 
Maize Area by 2015 

Total Maize Production 
(ʼ000 mt) 

 

Total 
Fertilizer Use 

 

Total 
Fertilizer Use Current DSSAT TAFSIP 

 
(ʼ000 ha) (ʼ000 mt) (mt/ha) (ʼ000 ha) (ʼ000 mt) 

   Arusha 9 2 4.6 19 3 157 86 220 
Manyara 25 4 4.1 49 7 334 202 468 
Pwani 5 1 3.8 10 2 61 37 86 
Iringa 150 36 5.4 300 73 433 1,622 606 
Kagera 11 3 5.2 22 6 131 116 184 
Kigoma 13 3 4.7 27 6 147 125 206 
Kilimanjaro 10 1 3.7 20 2 208 74 291 
Lindi 6 1 3.9 12 2 60 46 84 
Mara 8 2 5.7 16 4 154 94 215 
Mbeya 140 39 5.4 279 78 431 1,493 603 
Morogoro 16 3 4.2 31 6 208 132 291 
Mtwara 5 1 4.1 10 3 52 41 73 
Mwanza 15 4 5.3 29 8 156 154 218 
Rukwa 23 14 8.7 47 28 418 404 585 
Ruvuma 12 3 5.1 24 6 211 121 295 
Shinyanga 40 9 4.7 80 17 375 379 526 
Singida 9 2 5.6 17 3 105 96 147 
Tabora 92 17 4.8 184 34 206 876 289 
Tanga 19 3 4.3 39 6 286 168 401 
Dodoma 20 10 4.4 39 19 189 173 265 
Dar es Salaam 0 0 3.1 0 0 3 1 4 
Total 627 156 5.1 1,254 312 4,325 6,441 6,057 

Note: Numbers may not add due to rounding. 
 
 
4.4.2  Scenario 2: The Nutrient Use Estimates for Maize and Other Crops 

Table 4 shows the results from the nutrient removal method. The TAFSIP target crops are 

bold and italicized. The analysis indicates that incremental nutrient removal associated with the 

increased output of targeted crops would total 66,270 mt of nutrients. Consistent with the targets 

shown in Table 1, we assume that production of the other major Tanzanian crops that were not 

specifically targeted in TAFSIP also increases modestly over the same five-year target period. To 

do otherwise could have the perverse effect of redirecting their fertilizer to TAFSIP crops. We 

assume they grow 2 percent per year, or approximately 10 percent over the target period. 

Meeting the fertilizer nutrient replacement requirement for these crops would necessitate 

79,720 nutrient tons of fertilizer.  
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Source: Data from Ministry of Agriculture, FAO Database and DSSAT model yields and 

fertilizer use estimates 
 
Figure 8. Maize Yield Potential 
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Table 4. Using Nutrient Removal Factors to Estimate Fertilizer Requirements 
 

 

Incremental 
Production 

Nutrient Removal Incremental 
Nutrient Removal N P2O5 K2O 

 
(’000 mt) (lbs/mt of production) (mt nutrient) 

Bananas 315,393 6.51 1.65 27.64 5,122  
Cashew  7,990 61.73 16.32 14.19 334  
Cassava 1,678,805 2.53 0.85 3.3 5,087  
Coffee 3,725 88.18 11.02 114.64 361  
Groundnuts 40,670 87.40 16.48 13.83 2,171  
Maize 1,131,076 31.22 13.65 7.91 27,077  
Potatoes 74,672 7.72 3.31 12.35 792  
Cotton 154,446 54.26 23.74 32.22 7,722  
Rice  659,347 27.11 12.81 10.67 15,131  
Sesame seed 4,800 50.00 13.74 60.0 269  
Sorghum 81,849 36.57 14.92 9.12 2,250  
Soybeans 394 130.13 30.52 36.79 12  
Sugarcane 1,402,959 2.20 1.38 3.86 4,737  
Sunflower 58,869 63.95 28.96 18.03 2,962  
Sweet potatoes 144,330 11.46 5.07 22.05 2,525  
Tea 3,203 91.49 16.53 57.32 240  
Tobacco 23,582 61.73 11.02 114.64 2,004  
Tomatoes 112,954 2.75 1.10 6.28 519  
Wheat 8,657 48.30 19.22 10.95 308  
Pineapple 44,113 1.38 0.35 2.99 94  
Total All Crops 

    
79,720 

TAFSIP Crops     66,270 
Note: Numbers may not add due to rounding. 
Source: Data form Ministry of Agriculture, FAO and authors’ calculations using representative 

nutrient removal factors. TAFSIP target crops are bolded and italicized. 
 
 

Table 5 adjusts the nutrient removal figures to reflect fertilizer recovery efficiency. This 

refers to the actual nutrient utilization by a crop per unit of nutrient applied. In this analysis we 

used recovery efficiency factors of 50, 35 and 70 percent for N, P and K, respectively. This 

calculation shows the incremental nutrient volume required to be applied to the targeted crops 

will total approximately 135,835 mt, which is equivalent to 264,884 mt of urea, DAP and 

muriate of potash (MOP). Considering all major crops, these figures are raised to 160,359 mt of 

nutrients and almost 311,082 mt of products.  
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Table 5. Incremental Nutrient and Product Requirements for Target and Major Crops  

Crop Categories Nutrient Tons Product Tons 
TAFSIP Target Crops 135,835 264,884 
All Major Crops 160,359 311,082 

Sources: Authors’ estimates based on nutrient removal factors. The product conversions are to 
equivalent tons of urea, DAP and MOP. 

 
 
4.5  Results of Agronomic Analyses 

Reviewing these results, along with the more detailed DSSAT analysis for maize, points 

to the need for a large increase in Tanzania’s fertilizer utilization in order to meet crop 

production targets. The DSSAT-derived incremental maize fertilizer requirement calls for a 

doubling of maize fertilization to reach the target. For all TAFSIP targeted crops, the nutrient 

analysis points to an incremental 265,000 product tons and to approximately 311,000 mt of 

additional products for all major crops. The country will therefore need to essentially double 

fertilizer consumption from the current level of about 263,000 mt in order to achieve the targeted 

crop production levels, with additional fertilizer required to boost total major crop production. 

 

 

5.0  Analyzing Tanzania’s Fertilizer Supply Chain 

This analysis provides an assessment of the capacity of the current fertilizer supply 

chains in Tanzania to access and distribute roughly twice as much fertilizer product as currently 

flowing through the system. We present a generalized model for analyzing the structure, 

performance and conduct of fertilizer supply chains in Africa. We apply that model to Tanzania 

to describe the nodes, players, functions and physical flows. We then evaluate the likely 

constraints to doubling that flow in terms of physical and human capacity, financial resources 

and the policy and regulatory environment. 

 

5.1  IFDC’s Fertilizer Supply Chain Model 
Supply chains (SC) trace the transformation and value added at each stage of a process 

leading from raw materials to final products (Wanzala, Bumb and Groot, 2009a).7

                                                
7 For the purposes of this paper, the term ‘supply chain’ will be used to encompass nuances in the definitions of both 
supply chains and value chains. 

 As shown in 
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Figure 1, the supply chain for fertilizer links together fertilizer producers, traders and farmers. A 

more detailed version of the nodes at each level as well as the players and their roles is found in 

Table 6. In the African context, where typically very little fertilizer is produced domestically, the 

supply chains start with traders (consisting of the shipping and handling of imports as well as 

domestic distribution) and end with farmer demand.  

 

Table 6. The Stylized Fertilizer Supply Chain: Nodes, Players and Functions 
 

Nodes and Players in the Fertilizer 
Supply Chain (Post-Production) Functions 

Importation   
Importers Manage movement of fertilizers from international providers 

to national distribution point 
Bankers Provide import finance 
Shipping  Transport from international source to national port 
Port Service Providers (labor and 
equipment) 

Offloading to port cargo handling premises 

Revenue Authorities Levy taxes 
Quality Inspectors/Bureaus of 
Standards 

Certifying quality 

Transporters Moving from port to nearby blending facility or warehouse 
Blending/Bagging Preparing fertilizers for specific soils and crop requirements, 

either at port or warehouse 
Wholesale   

Importers or Independent 
Wholesalers 

Manage movement of fertilizers from central to regional 
distribution point and storage 

Bankers Provide wholesale finance 
Quality Inspectors Certify quality 
Transporters Transport from central to regional distribution points 

Retail  
Agro-Dealers/Stockists Manage movement from regional distribution points to 

farmers: storage, selling, extension services 
Bankers Provide retail finance 

Consumption   
Farmers Buy and apply inputs in crop production 

 
 

Each economy organizes these functions in its own manner, and often there are 

simultaneous chains operating in the same economy. Figure 9, drawn from Wanzala, Bumb and 

Groot (2009a), illustrates five different kinds of fertilizer supply chains typically found in Africa.  
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Figure 9. Examples of Fertilizer Supply Chains in Sub-Saharan Africa 
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As described by the authors: 

• SC1 represents the typical organization of fertilizer supply chains in Africa where markets 

have been liberalized. Importers procure fertilizer from overseas suppliers and sell it mainly 

to wholesalers/distributors, but also directly to retailers/agro-dealers. The latter typically 

occurs in countries like Uganda where the wholesaler/distributor level does not exist or is 

insubstantial. Retailers/agro-dealers also sell fertilizers directly to small-scale farmers or sell 

them to stockists who then sell them to small-scale farmers. However, these supply chains 

are typically weak and undeveloped due to a number of supply- and demand-side constraints. 

• SC2 represents a more mature organization of fertilizer market with domestic production of 

fertilizers and distribution via well-developed wholesaler/distributor and retail networks. 

However, such systems only exist in North Africa and South Africa; there are few such 

systems in SSA.  

• SC3 is commonly found in the export cash crop sectors of SSA, such as tea and sugar in 

Kenya, tobacco in Malawi, cotton in West Africa and sugarcane in Mauritius. These 

companies either procure fertilizer directly from overseas suppliers or place orders with local 

importers for their contracted outgrowers. They supply the fertilizer on credit and deduct the 

cost of the inputs and other services at harvest time.  

• SC4 is found where non-governmental organizations (NGOs) implementing development 

projects also procure fertilizers for their farmers via local importers as part of their project 

objective of improving food security. The NGOs provide the fertilizers to their farmers 

directly for free, at subsidized prices or on credit. Alternatively, NGOs help their farmer 

groups set up farmer service centers, which then purchase the fertilizers from importers and 

sell it to members (at a discount) and to non-members.  

• SC5 occurs when government-owned enterprises procure fertilizers for their national 

fertilizer programs. They either procure it directly from overseas suppliers or via local 

importers using a tender system. These fertilizers are typically distributed via government 

parastatals or the Ministry of Agriculture extension service for free, at subsidized prices or on 

credit. The private sector is not involved in the distribution of fertilizers procured by the 

government. 
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Once the structure of each relevant supply chain is identified, we identify the actual 

players, the quantities of product, the costs, performance and constraints associated with each 

node. A comparison between SCs and with the experience of other countries allows us to identify 

recommendations on both the supply-side and demand-side. 

 

5.2  Data Collection Methodology 
Two methods were applied in collecting data and information for this study: 

(1) secondary data and (2) empirical data collection through interviews with key players in 

government and private sector (ministry of agriculture, importers, CAADP focal points, research 

institutes and departments). This study collected most of its data from existing or secondary 

literature or reports on fertilizer issues in Tanzania by various organizations and research 

institutes. This data exercise covered several areas: 

• National country investment plan (CIP) targets from country development plans and CAADP 

documents. 

• Agricultural production data: crops, area cultivated, production. 

• Fertilizer: imports, consumption, application rates per hectare, percentage of farmers 

applying by crop and region. 

• Agro-ecological zone data: weather, soils. 

 

Box 3. The National Agricultural Inputs Voucher Scheme 
 

The Government of Tanzania introduced the current fertilizer subsidy program in 2008. The 
National Agricultural Inputs Voucher Scheme (NAIVS) is intended to facilitate fertilizer use 
in targeted, high-potential areas, boost the return to fertilizer use and ultimately increase 
food production. After completing a pilot exercise in 2007, the voucher program was scaled 
up the following year to cover 53 districts, targeting 700,000 beneficiaries. In 2009/2010, 
the program was further expanded to cover 57 districts and targeted 1.5-2 million 
beneficiaries. The vouchers subsidize the purchase of urea and DAP. Total fertilizer 
consumption in Tanzania reached 263,390 mt in 2009/10. The fertilizer purchased and 
distributed by the private sector for the NAIVS program was 151,000 mt, or 57 percent of 
the market. Thus much of the recent rise in fertilizer shown in Figure 6 has been spurred by 
the introduction of this program. 
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There is a significant amount of data that is not available from literature sources and 

therefore required that the study team travel to the countries and meet with key stakeholder 

representatives to collect necessary information and get opinions from industry players.  

 

Not all the data we were looking for were available or accessible:  

1. Disaggregated date on application rates per hectare by crop. 

2. Percent of farmers using fertilizer by crop and region. 

3. Quantity of fertilizer products for each crop; most fertilizers in these countries are reported at 

national level and there is no effort made to allocate quantities to crops or regions where the 

fertilizers are used. 

4. The soil profiles have not been updated since the 1970s, and even these are not readily 

available in digital format. 

 

5.3  Description of Tanzania’s Fertilizer Supply Chains 
With Minjingu phosphate rock the only indigenous source of fertilizer, Tanzania sources 

the majority of its fertilizer from overseas suppliers. Much of the material originates from the 

Middle East and Commonwealth of Independent States (CIS) countries, with smaller amounts 

imported from North Africa and China. There are six main importers operating in the market, 

each of whom has established strategic distribution points at the regional or district levels.  

 

From these points, fertilizer is sold through one of the three supply chains shown in 

Figure 10, targeting different groups of farmers. 

 

The first, most akin to SC1 in Figure 10, is fully privatized with fertilizer sold at full 

market prices through wholesalers and retailers throughout the country to farmers of varying 

sizes and degrees of organization. 

 

The second is a modified version of SC5; importers sell fertilizer either directly to agro-

dealers or to wholesalers, who in turn sell to the existing network of agro-dealers. These dealers 

then sell that product at market price to targeted farmers who have a government-issued voucher 

worth a fixed sum of about half the market price for the fertilizer. The farmer then pays the agro-
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dealers the difference between the face value of the voucher and the market price in cash before 

taking ownership of the fertilizer. The agro-dealer in turn redeems the voucher at the National 

Microfinance Bank (NMB), which pays agro-dealers an amount equal to the face value of the 

voucher. Funding for the NMB payments comes from the Ministry of Agriculture via a grant from 

the World Bank and other donors. NMB is responsible to verify the authenticity of the voucher, 

record the transaction and inform the Ministry of Agriculture of the completion of the transaction. 

Initially, payment was received by agro-dealers in about 45 days. As the program rapidly 

expanded, payment lags jumped to as much as 180 days, placing a significant working capital 

burden on agro-dealers participating in the program. Other than handling the costs associated with 

the subsidy and management of the voucher program, the government does not get involved in 

fertilizer procurement or distribution. These operations are left to the private import companies and 

agro-dealers. This system accounted for about 57 percent of Tanzania’s fertilizer consumption in 

2010.  

 

 
Figure 10. Tanzania's Fertilizer Supply Chains 
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Outgrowers of certain cash crops that are exported by buyers typically get their fertilizer 

from that buyer, as a loan that is deducted from the value of the crop at the time of sale. In this 

case, the companies or farmer associations import fertilizers via the main private sector importers 

but generally move the material to associated producers through their own distribution network. 

This is most akin to SC3 in Figure 10. 

 

Because it was not possible to collect data on fertilizer use by crop or contact each of the 

export companies during the brief period for this study, we focus the analysis below on the first 

two systems, which are essentially similar until the last (demand) stage. 

 

5.4  Supply Chain Analysis 
The fertilizer market in Tanzania, and across SSA in general, requires moving bulky 

volumes of valuable products over long distances using various modes of transport. The products 

travel through hundreds of rural distribution points to hundreds of thousands of smallholder 

farmers to provide access to critical inputs in a timely manner, all within a very narrow window 

of use. Scale and speed drive efficiency and cost throughout the chain. Bottlenecks at any point 

along the value chain have implications not only for that particular activity but for the efficient 

functioning of the entire system. For example, a disruption to inland transport can back up 

fertilizer all the way to the port while also limiting the ability of retail outlets to satisfy farmer 

demand before planting. 

 

As indicated in Section 4.7, Tanzania will need approximately 311,000 mt of additional 

fertilizer products to reach the targets for TAFSIP priority crops while maintaining modest 

growth rates for other crops. This represents more than double the current level of use and will 

add a significant new burden on the existing fertilizer distribution channels. 

 

5.4.1  Importation 
A critical look at the starting point of the value chain shows that importers in Tanzania 

are faced with a number of constraints. Given the size of import demand, both domestic and for 

re-export, importers are procuring relatively small units compared to the size of overall global 
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trade flows. The resulting limited bargaining power generally results in having to pay premium 

prices for products. Financial charges associated with letters of credit and interest charges are 

also costly, which can limit the ability of importers to secure additional volume or larger loads 

and can also be a barrier to entry for new market participants. Vessel freight rates to Dar es 

Salaam are high given smaller vessels and fewer opportunities for backhauls. The volume impact 

on freight rates is then magnified by port delays and inefficient operations that add cost. Efforts 

by importers to meet demand with the fewest possible vessels and to minimize working capital 

while still providing timely availability of fertilizer to the market tends to compress the time 

frame of importation, adding further to congestion. Together, these factors contribute to fertilizer 

prices ex-port that are $200/mt or more above f.o.b. prices in the world market.  

 

Given this current state of affairs, procuring and distributing additional fertilizer through 

port will require measures to reduce the following bottlenecks:  

• Shipping vessels – Accommodating these additional quantities will require more than 20 

additional shipping vessels with a typical vessel size of about 15,000 mt. The vessels will 

arrive at a congested port facility where it is already common to experience delays of 7-10 

days before berthing; this will extend off-loading times not only for fertilizer but for all other 

shipments.  

• Discharge capacity at the port is rated at 2,000 mt/hour, but seldom unloads at that rate for 

extended periods and often slips to half that level. The additional 311,000 mt will require an 

additional 155 to 311 hours of labor and equipment use.  

• Bagging – Utilization of inefficient and often inaccurate bagging equipment will add to the 

cost and delays.  

• Transporting – Each 15,000 mt vessel will require approximately 1,000 truckloads to 

transport the material to the port warehouse within the already congested facility and a 

similar level of traffic to move the fertilizer to nearby importer warehouses outside of the 

port.  

• Warehouse capacity near Dar es Salaam, at about 500,000 mt, appears adequate to handle 

the additional volume, and some importers could even benefit from efficiency gains of 

completing more than one full turn of capacity per season. Capturing this efficiency will 
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depend on the ability of the market to move and stage material at inland locations for timely 

distribution during the planting season(s). 

 

5.4.2  Wholesale/Retail  
The compressed time frame at the port places additional pressure on the entire 

distribution network. The result is greater logistics cost, reduced flexibility to position fertilizer 

in the market to service demand and greater risk of missed market opportunities and the 

possibility of carrying excess stocks into the next season. This risk transfers to a distribution 

system faced with a variety of infrastructure constraints. Rail movement throughout Tanzania is 

constrained by antiquated and poorly maintained lines, poor service and limited availability of 

rolling stock. As a result, there is heavy reliance on a single mode of transportation, namely 

trucks. Again, the small loads typical in domestic movements as well as excessive travel time 

and the seasonal nature of demand push tariffs up. This is especially true when backhaul 

opportunities are limited as is often the case in Tanzania’s fragmented trucking market. An 

effective logistics system relies on efficiently allocating freight over time and across products 

and markets. It requires information and flexibility to react to changing conditions and market 

signals. 

 

Much of that flexibility can be impacted by storage capacity. Optimal storage allows the 

pre-positioning of products near final demand and to spread the flow of product over a longer 

time frame, which lessens the peak demand on transportation assets while increasing the 

opportunity for backhaul and other logistics synergies. It also enhances the ability to react 

quickly to market signals, directing fertilizer to the areas with excess demand and reducing the 

risk of stranded supplies at the end of a season. Storage also facilitates integration along the 

value chain by creating opportunities for linkages to develop across distribution and retailing 

activities in order to capitalize on information and functional expertise. However, interior storage 

in Tanzania is in tight supply, creating a major constraint along the value chain. Storage requires 

capital to install and operate and financing is limited by high interest rates and collateral 

requirements. Limitations on storage capacity inhibit efficiency and increase risk. 
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Many of the constraints faced by distributors extend to the retail portion of the value chain, 

where retailers and stockists form the most direct linkage between supply and demand. High 

transport costs become exacerbated as fertilizer moves deeper into the market. The issue of small 

volumes becomes even more pressing with low margin commodity products. Low margins on low 

volume do not encourage investing the time and effort to develop expertise or build a business, but 

increased volumes could elicit greater interest in developing retail-level operations. Even limited 

storage capacity could make a significant difference in the effectiveness of the market in meeting 

effective demand, although carrying some financial risk. Many retailers lack the technical 

knowledge to provide informed advice to farmers on the use of inputs or the marketing and 

business skills to build a successful business, making agro-dealer training imperative. However, 

the near absence of financial resources in Tanzania for agriculture-related business inhibits the 

ability of these small enterprises to achieve the scale necessary to sustain profitability or encourage 

broadening the scope of services to meet, let alone strengthen, farmer demand.  

• Truck freight required to move the additional fertilizer from Dar es Salaam into the inland 

distribution system is considerable. Transport tariffs are negotiable depending on road 

conditions along a route, length of haul and load size. Local and domestic operators tend to 

use smaller vehicles, carrying only 7 to 15 mt per load, compared to the larger vehicles 

utilized in the transit cargo business to neighboring countries. As a result, the incremental 

fertilizer requirement could result in another 25,000 truckloads plying Tanzania’s already 

congested roads. 

• Inland warehouses – While storage near the port is adequate, there is a dearth of inland 

storage capacity that could actually cause backups with the existing capacity near the ports. 

 

5.4.3  Farmer Demand 
Beyond the input supply markets, crop prices and output market growth opportunities are 

crucial for fertilizer demand. Use of fertilizer is a cost versus return calculation. Reducing the 

cost of fertilizer is important but generally not sufficient to stimulate use without also increasing 

the value and marketing opportunities for output.  

 

At the farm level, there is limited knowledge of effective use of fertilizer and other 

production inputs. Outside of the Southern Highlands area and some cash crops, very few 
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farmers are utilizing fertilizer or advanced seeds and other inputs. Research and extension 

capability is required to provide these growers with the information and skills to take advantage 

of higher-yielding technology. Increased availability and access to high-yield technologies, 

updated fertilization recommendations and understanding of the appropriate use and timing of 

fertilizer applications and other inputs are essential. Increased purchasing power for farmers is 

also required. The current voucher program does provide demand pull through the system, but 

despite its expansion, it reaches only a small proportion of all farmers. The ability to bridge the 

period from planting to harvest to cover the cost associated with using modern inputs is also 

essential to farmer purchasing power. However, it requires that farmers have greater access to 

financing resources. Additionally, options for near farm storage of crop output would help 

address post-harvest losses, increase marketing opportunities so farmers would be less 

constrained to sell much of their output at harvest, provide a safety buffer for food supplies and 

perhaps provide collateral necessary to participate in credit markets.  

 

Finally, access to output markets is critical. Efforts to improve logistics capability, 

expand access to technology, enhance agronomic training throughout the chain and provide 

access to finance can all be thwarted if effective demand for farm output is insufficient to support 

the increase in production. The potential lack of markets is most critical for traditional food 

crops. Infrastructure to move production from producers to consumers is required. Development 

of processing capabilities will require improved handling and transportation capabilities as well 

as the establishment and use of grade and quality standards. Regional trade networks are an 

important component of building markets for production. These efforts will also require 

improved logistics capabilities as well as increased market information flow. 

 

5.4.4  Fertilizer Cost Buildup 
The procurement, delivery, handling and distribution of fertilizer in Tanzania are 

expensive in both absolute and relative terms. Typically, costs at the African farm-gate are much 

higher than elsewhere in the world. Relatively small volumes, bottlenecks at port, insufficient 

infrastructure and limited reach of distribution networks all contribute to the cost of fertilizer 

delivered to farmers. While the actual procurement from world markets is the largest component 
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of cost, typically about 60-70 percent of the total, the ancillary expenses associated with putting 

fertilizer in the hands of farmers add significantly to the final cost (Figure 11).  

 

 
Source: IFDC. 

Figure 11. Fertilizer Cost Buildup in Tanzania 
 

 
The accompanying cost buildup highlights these expenses. It is based on market prices for 

DAP and urea as well as representative freight rates in late 2011. Freight charges in total account 

for between 14 and 19 percent of the total cost structure, about evenly split between vessel and in-

country transportation costs for each product. Port charges represent another 7 percent of cost, with 

inefficiencies and congestion at Dar es Salaam, boosting cost well above typical levels. The 

financial expenses associated with letters of credit and financial carrying charges as well as 

insurance costs, along with gross margins for importers and wholesalers, each add about 

6-7 percent. Finally, bagging fertilizer at the port accounts for the remaining 2-3 percent of the 

total cost involved in positioning fertilizer to serve the retail distribution level of the chain.  

 

Together these distribution costs add one-half to two-thirds of the f.o.b. price to the 

wholesale cost of fertilizer. At then prevailing price levels, that translates to between $250 to 
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more than $300/mt of fertilizer, placing a significant drag on the adoption and appropriate 

utilization of fertilizer in Tanzania. 

 

 

6.0  Conclusions 

This analysis set out to answer two related questions: How much fertilizer is needed to 

meet the ambitious TAFSIP targets and what would be required to distribute that fertilizer on 

time to farmers to ensure their success in that endeavor. 

 

The agronomic analysis indicates that Tanzania imported approximately 263,000 mt of 

fertilizer in 2010. The country would need somewhere in the range of 311,000 mt more to 

increase the production of the 13 priority food and cash crops to the levels envisioned in 

TAFSIP, while maintaining modest growth rates for the other seven major crops. Thus, if 

Tanzania is to enjoy a dynamic and diversified agricultural sector in 2015, it will need to import 

approximately 574,000 mt of fertilizer product, or just over double what it imported in 2010. 

 

These estimates must be taken as illustrative. Not only is the analysis limited by data and 

modeling constraints, it leaves unanswered the key interlinked questions of what would be required 

to motivate markets to demand this much more crop production and, if they did, how would all the 

complementarities and substitutions in both inputs and output markets actually play out over time. 

 

Nevertheless, Tanzania’s agricultural economy is and will continue to grow. To do so, it 

will become more productive, not more sprawling. If, as is expected, agricultural sector growth 

brings with it more than proportional decreases in poverty and food security, it will stimulate 

more than its own demand. There will be a marked increase in the derived demand for all 

productivity-enhancing inputs: farm equipment, improved seed, irrigation, labor and traction 

power and, of course, organic and mineral fertilizers.  

 

Thus, there is a need to create the conditions to permit and encourage much greater 

amounts of fertilizers to flow through a distribution system that is already challenged by the 

current demands.  
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6.1  Financing 
Fertilizer is big business, requiring considerable capital. At current prices of 

approximately $500/mt, the cost for purchasing the current quantity of 263,000 mt of fertilizer 

from international markets would be roughly $132 million a year and rise to $287 million with 

the additional 311,000 mt required to meet these crop growth targets in 2015. If, as indicated by 

the cost buildup analysis in Figure 11, distribution costs make up another third of costs 

(30-40 percent), then the total cost of delivering 574,000 mt to farmers could run about 

$387 million. If 57 percent of this fertilizer is targeted to poor farmers at a 50 percent subsidy, 

the subsidy portion alone of the NAIVS program to the government will rise from an estimated 

$56 million to $110 million per year in five years.8

 

 A sustainable approach to assuring this 

magnitude of capital flows will require concerted, credible and transparent actions by both the 

public and private sector. 

6.2  Risk Mitigation and Management 
The existing value chain is fraught with risk, limiting effectiveness of the market in 

performing its function, raising costs and creating disincentives for the private sector to invest 

and expand its role to improve the functioning of the market. Mitigating these risks will reduce 

cost, spur private sector participation and improve performance.  

 

All market participants face price risk associated with the timing lag between 

procurement and delivery of fertilizer at each link, which is magnified by elevated procurement 

prices and high financing costs. Similarly, inefficient port operations and inland transport as well 

as lack of storage contribute to market performance risk throughout the chain. Efficient 

allocation of fertilizer is inhibited, resulting in the missed opportunities of unsatisfied demand on 

the one hand and high potential for carry-over stocks on the other. The resulting elevated inland 

fertilizer prices then create greater pressure for output prices to support fertilizer use.  

 

                                                
8 These estimates on the cost of NAIVS are purely illustrative, based on the stated ratios. They would need to be 
refined with actual information from the program’s administrators. 
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Finally, the risk associated with inconsistent and disruptive policies can undermine market 

development efforts. Even programs designed to create minimal market disruption can have an 

impact. The NAIVS input voucher program in Tanzania has encouraged many farmers to delay 

fertilizer orders until vouchers are received, often leaving little time to supply that demand. 

Further, the government subsidies target particular products (urea, DAP and phosphate rock) over 

others, disrupting the development of market-based demand patterns. Another often-cited example 

was the recent government limitations on the movement of maize from surplus to deficit areas 

within and outside of Tanzania that limited output prices and subsequent fertilizer demand. 

 

6.3  Recommendations  
Addressing the price, performance and policy risk across the value chain is essential to 

generate greater and more effective private sector participation in the Tanzania fertilizer market. 

Several challenges emerge from this perspective, with all of them involving some level of capital 

requirements.  

• Expanding the procurement time frame can reduce bottlenecks at the port, spread price risk 

and has the potential to reduce price and freight premiums typically encountered by 

purchasing during seasonal price peaks. It may also contribute to better utilization of port 

storage and transport assets, although investments to improve handling and reduce port 

delays are required. However, the longer time frame can increase the financing costs 

associated with holding inventory.  

• Investing in transportation and storage infrastructure – Increasing the window of time over 

which imports occur will require improved logistics. Increased fertilizer volume will place a 

premium on transportation assets. Developing rail capability would lessen peak demand on 

truck transportation, increase competition in the freight market and reduce cost. However, 

inland storage capacity will be required to accommodate the overall increased volume of 

fertilizer shipments as well as any larger rail units. A well-developed system of storage 

facilities at the wholesale level as well as some enhanced capacity closer to the end user will 

allow the market to react more quickly to market signals and drive access deeper into the 

farm economy. 

• Building agro-dealer capacity – Training in the proper handling and use of fertilizer, 

particularly at the retail level, is needed to reduce product degradation and equip dealers with 
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the ability to market their product and build demand by advising farmers on proper use. 

Training in marketing and business skills will also build capacity in the distribution network 

and promote private sector initiative to capitalize on market and business growth 

opportunities. 

• Training farmers in good agricultural practices – Increased farmer access to enhanced 

technology is required to improve productivity. Greater use of fertilizer, high-yield seeds and 

other modern inputs requires investment in research to update recommendations for 

appropriate use of these technologies as well as in extension capability to disseminate this 

knowledge. For many farmers, adopting advanced technology will also require enhanced 

purchasing power.   

• Strengthening output demand – Farmer purchasing power is determined by access to output 

markets. In the case of major export crops, well-developed markets and market information 

systems provide a good indication of output values, better informing farmers of return to 

fertilizer use. Most staple crops, however, face relatively low market prices. Efforts to 

increase market opportunities through increased processing or participation in regional trade 

can enhance the farm value of all crops. On- or near-farm storage capacity also increases 

options for farmers, reducing the pressure to sell product at harvest lows and increasing 

opportunities to establish linkages to more steady demand. Moreover, proper handling and 

storage can significantly enhance income by reducing post-harvest losses.  

 

Improving the capability of Tanzania’s fertilizer market to meet the challenges of an 

expanding role will require the government to provide supporting public services as well as a 

conducive policy environment. This effort also requires that the private sector is encouraged to 

play a leading role in the supply of fertilizer. The effort will involve enhancing the flow of 

information about supply, demand and prices, developing human capital, facilitating private 

sector access to capital markets and assuring markets for agricultural output. That environment 

provides the supporting mechanisms and the incentive structure for the private sector to perform 

its role of improving overall efficiency and directing resources to their most valued use. 
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