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Mozambique Fertilizer Assessment 

Executive Summary 

Like a number of other countries in Sub-Saharan Africa, Mozambique has aligned its 

development goals with the Comprehensive Africa Agriculture Development Program (CAADP) 

framework, which allows for coordination of efforts by local and international partners toward 

raising agricultural growth. Mozambique signed the CAADP Compact in 2011, thereby linking 

its agricultural strategic objectives in the country’s Strategic Plan for Agricultural Development 

(PEDSA) with those of CAADP. In its broadest sense, the CAADP agenda encourages countries 

to raise the proportion of their investments in agriculture to at least 10 percent of national 

budgets and increase agricultural growth to 6 percent per year. A recurring theme in these efforts 

is the need to invest in improved technologies, including seed and fertilizers, to raise agriculture 

growth. 

 

In this regard, it is important to provide stakeholders with information on the level of 

investments in improved technologies necessary to meet the agricultural growth targets. This 

study estimates the amount of fertilizer required to achieve the agricultural growth objectives 

stated in the agricultural strategic plan (PEDSA) and discusses a range of policies that will 

encourage the supply of this quantity of fertilizer. The study utilizes agronomic crop modeling 

and nutrient removal approaches to make an assessment of the quantity of fertilizer nutrients and 

products needed to meet the crop yield targets. The results show that, under appropriate 

assumptions, fertilizer consumption in Mozambique will have to increase from the current 

51,600 metric tons (mt) to 312,000 mt of products in order to meet the agricultural growth 

targets. This increased fertilizer consumption has implications for the development of the 

fertilizer value chain in order to accommodate the expansion in volumes. 

 

Mozambique faces a unique set of conditions in its quest to raise productivity by increasing 

fertilizer adoption by smallholder farmers. In the early 1990s Mozambique achieved peace after 

decades of civil war that disrupted rural lives and resulted in significant rural-urban migration. 

The rebuilding of the agricultural infrastructure is still a work-in-progress with important strides 
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being made in raising investments. Fertilizer use is barely extant for a majority of crops whose 

cumulative use is estimated at less than 5,000 mt a year (commercial tobacco and sugarcane 

account for over 90 percent of all fertilizer consumed, about 47,000 mt).  

 

The issue, therefore, is not just “increasing” use but also introducing fertilizer to a majority of 

producers who do not have any experience or knowledge of its agronomic or economic benefits. 

Building a knowledge base through training of value chain participants and through 

implementation of market-friendly targeted programs to introduce fertilizers to resource-poor 

farmers is an important aspect. IFDC and its partners are already implementing various projects 

that are contributing to capacity building in Mozambique (AIMS, MADD projects) but efforts 

need to be scaled and coordinated with regional programs in neighboring countries. Research and 

extension services need to be strengthened, particularly to help farmers receive updated 

information on soils and fertilizer recommendations.  

 

To increase the low fertilizer adoption rates and to meet the above estimates, smallholder 

producers must be motivated to adopt intensive agricultural practices and fertilizer rates that 

promote maximum economic yield for the crop. The primary incentive will come from farmers’ 

ability to access viable markets that can absorb the production. Development of output markets is 

crucial because it produces the economic benefits that allow farmers to increase their use of 

mineral and organic fertilizers, as well as complementary inputs such as improved seeds, farm 

equipment and irrigation.  

 

The port infrastructure and the logistics of moving fertilizers to the hinterland are faced with a 

number of constraints. The shallow port of Beira and the warehouse facilities for cargo storage 

need upgrading to handle bigger vessels. The transport system from port warehouses to various 

destinations will require increased private sector investment to handle the storage, handling and 

movement of the cargo. Additional storage facilities will be required both at the port and inland 

locations, with the expectation that these will be funded mostly by the private sector. Some firms 

are building warehouses in Mozambique with a regional market perspective in mind; the Beira 

Corridor and other initiatives require inter-country collaboration to open up inland areas to the 

sea, reduce the cost of inputs and ease access to markets.  
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Some factors that cut across the entire value chain include financial constraints faced by 

domestic businesses and lack of a fertilizer policy regulating the subsector. A legal framework 

that guides activities of market players, particularly in quality control and harmonization of 

regional standards, is crucial to setting the stage for private sector investments. A clear legal 

framework for individual countries and regions will help pave the way for procurement of high 

volumes of cargo and other services, leading to reduced transactions costs and risks for 

businesses. It is also important to facilitate public-private partnerships to build a system that 

cushions lending institutions from the relatively higher risks associated with the agricultural 

sector.  

 



1 

Mozambique Fertilizer Assessment 

1.0  Introduction: Status, Performance, 

and Strategic Objectives for Agriculture 

Mozambique’s economy is mostly agriculture-based and predominantly subsistent in nature with 

low productivity and production. Agriculture accounted for about 25 percent of the country’s 

gross domestic product (GDP) in 2009 and employs over 80 percent of the population (TIA, 

2008). Over 90 percent of agricultural activities are conducted by smallholder farmers that 

cultivate an average of 1.1 hectares (ha) of land using poor technologies (CAP, 2010). On 

average, less than 10 percent of maize growers and 1.8 percent of rice farmers use hybrid seed, 

less than 5 percent use chemical inputs and 11.3 percent use animal traction (TIA, 2008). A 

small percentage of available arable land is being utilized and productivity is very low, with most 

yields averaging a third of the potential (FtF, 2011; World Bank, 2012). 

 

The trend in agricultural growth has not been consistent – rising and falling with social upheaval, 

poor weather and market conditions, among other factors. There was significant migration from 

rural to urban centers as a result of guerrilla attacks during the civil war, which disrupted 

agricultural activities from the early 1980s to 1992 (Folmer et al., 1998). After achieving peace, 

the growth rate for the agricultural sector increased during 1994-2007, with an average annual 

growth rate of 8 percent; but the rate fell to 6.7 percent in 2008 due to the rise in world food and 

oil prices and was 6.1 percent in 2009 (PEDSA, 2011). In addition to the volatility in world food 

and input prices, the variations in agricultural growth rates over time are also attributable to 

weather patterns (floods in 2001/02 and droughts in 2005) due to dependence on rain-fed 

agriculture. 

 

A vulnerability study by the Southern African Development Community (SADC, 2012) predicts 

Mozambique’s cereal deficit at 1.86 million tons for 2012/13 (maize accounts for 0.95 million 

tons). Table 9 in the Appendix shows a decline in cereal production in most SADC member 

states compared to the previous 5-year production average. For a number of these countries 

(including Mozambique), a combination of late onset of rains and droughts led to a drop in 
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production during the 2011/12 cropping season compared to the previous season, creating a 

cereal deficit that has negative implications on food security. 

 

The uncertainty in weather patterns has led to increased focus on irrigation, development of 

domestic and regional market infrastructure and subsidy and other social safety net programs for 

the vulnerable and food insecure. Mozambique has enormous potential for irrigated farming, 

with an estimated 3.3 million ha of potentially irrigable land. The total irrigated area has fallen 

from 120,000 ha to the current level of 50,000 ha, of which 60 percent is used for sugarcane 

production. Only 8.8 percent of smallholder farmers use some form of irrigation (TIA, 2008).  

 

According to the Maputo Declaration (2003), the CAADP framework has two major objectives: 

(i) achieving a 6 percent annual growth rate for the agriculture sector and (ii) allocation of at 

least 10 percent of the state budget to the agriculture sector. The medium/long-term vision to 

achieve priority agricultural objectives in Mozambique is articulated in the country’s Strategic 

Plan for Agricultural Development (PEDSA, 2010), which is aligned to the CAADP framework 

and covers the planning period 2011-2020. The strategy targets at least 7 percent agricultural 

growth and includes increases in both productivity and area cultivated. PEDSA captures aspects 

of Mozambique’s Vision 2025 and aims at increasing incomes and food security for agricultural 

producers in a competitive and sustainable way that incorporates social and gender equity 

(PEDSA, 2010). Its five specific objectives are: raise agricultural production and productivity; 

improve infrastructure and market services; improve sustainable resource use (land, water, forest 

and fauna); establish a legal framework that encourages investments in agriculture; and 

strengthen agricultural institutions. In planning to transform agriculture from subsistence to 

commercial status, PEDSA indicates that the government should provide the appropriate 

environment for investment through policy reforms and provision of public services in 

infrastructure, market information and management of natural resources, research and extension. 

 

For the period 2001-2007, Mozambique shows a fluctuating budget allocation to agriculture 

following changes in donor funding and government program priorities over the years (Figure 1), 

with about 11 percent of the government’s budget invested in agriculture in 2011 (Zavale et al., 

2011); other sources indicate that the budget allocation was 5.4 percent in 2007 and 5.7 percent 
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in 2009 (World Bank, 2012). Such disparities in statistics from various sources are a common 

problem in Mozambique, as further exemplified below when discussing fertilizer use data.  

 

 
Source: Government National Accounts. Adapted from Zavale et al. (2011). 

Figure 1. Percent of Government Budget Allocated to Agriculture 
 

Of all funds allocated to agriculture during the 2005-2007 period, 43 percent were invested in 

irrigation, 25 percent in institutional support, 14 percent in product support, 10 percent in 

research and development and 5 percent in extension (Zavale et al., 2011). In nominal terms, 

agricultural expenditure for 2007 was 3.8 billion MZN. 

 

It is evident that part of the strategy to raise agriculture growth is to focus on increasing 

production and productivity through expansion of area and intensification of technologies 

coupled with irrigation when possible. PEDSA has targeted both increases in cultivated area and 

productivity as key objectives to raise incomes and food security in Mozambique. The 

availability of arable land for expansion, most of which is in zones with low yield potential, is 

one reason for the low adoption of improved technologies because farmers prefer to cultivate 

new land than invest in improved technologies (Benson et al., 2012).  
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According to a study by Folmer et al. (1998), Mozambique is estimated to lose soil nutrients at a 

rate of about 122 kilograms per hectare (kg/ha) of N, 60 kg/ha of P₂O₅ and 116 kg/ha of K₂O per 

year through nutrient “mining” resulting from cultivation without replenishment of nutrients 

coupled with soil erosion and leaching of nutrients. The average rate of fertilizer use in Africa is 

8 kg/ha and only 5 kg/ha in Mozambique (FAO, 2012), which implies that productivity cannot 

be maintained at this rate. Increased fertilizer use is one way of intensifying agricultural 

production in Mozambique in order to raise production and rural incomes. The current levels of 

fertilizer adoption are very low (less than 8 percent) for cereals and horticultural crops; for most 

crops, no fertilizer is used at all. Over 90 percent of the total fertilizer consumed is applied only 

on two commercial crops – sugarcane and tobacco.  

 

Therefore, apart from application on sugarcane and tobacco, fertilizer use is essentially non-

existent for most crops. Increasing fertilizer use for such crops will entail the introduction of and 

training on the agronomic aspects and economic benefits of fertilizer use. PEDSA recognizes this 

need and has prioritized a number of key actions to be taken: consolidate agricultural research 

and link with extension; develop a network of agro-dealers to transfer seed and fertilizer 

technologies; develop product value chains and markets; and encourage public-private 

partnerships (PPPs) for investments in agriculture. One specific PEDSA objective is to double 

yields of key crops within the planning period covering 2011-2020 by maintaining an 

agricultural growth rate of 7 percent and investing at least 10 percent of the national budget in 

agriculture (Table 1). Given the historical trend in Mozambique, the potential maize and rice 

yields under PEDSA are fairly ambitious. Estimates using a CGE model (Thurlow, 2008) put 

medium-term maize yields at about 1 mt/ha based on growth rate trends of less than 4 percent 

per annum for most crops including maize. Our weighted estimates based on the Decision 

Support System for Agro-Technology Transfer (DSSAT) model are 2.3 mt/ha – higher than 

PEDSA’s; this is expected because DSSAT estimates capture the potential for each region under 

the assumption of best practices and economically profitable output.  
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Table 1.  Current and Target Yield for Key Crops 
 

Crop Current Average Yield 
Target Yield Based on 7% 

Annual Growth Rate 
 mt/ha 
Maize 1.0 2.0 
Rice 0.8 1.6 
Cowpeas 0.5 1.0 
Beans 0.5 1.0 
Sorghum 0.6 1.2 
Cotton 0.7 1.4 
Soybean 2.0 3.9 
Source: Adapted from PEDSA (2011) and TIA (2007). 

 

The objective of this study is to estimate the level of fertilizer consumption that is required to 

meet the agricultural strategic goals of increasing production for target crops by 2020 (PEDSA, 

2011). Information on crop statistics and agro-conditions will be used to estimate the fertilizer 

needs and the policy environment that will encourage investments toward achieving this goal 

including mitigating existing and potential value chain constraints. This will provide useful input 

that facilitates improved decision-making by stakeholders in the agricultural sector. 

 

 

2.0  The Conceptual Approach: 

A Framework for Linking Inputs to Outputs 

This study adopts a value chain framework as the core methodology to address the question of 

procuring and distributing enough fertilizer to meet the PEDSA targets. There is an important 

link between output and input markets, with price signals influencing farmers’ decisions to invest 

in fertilizers and other productivity-enhancing factors of production. An 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 value chain nodes, associated stakeholders within each node 

and commodity flows along two inter-linked value chains: (1) the input (fertilizer) value chain, 
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spanning fertilizer production, trade and consumption by farmers; 1

 

 and (2) the output value 

chain, spanning crop production by farmers, transformation and marketing and consumption by 

consumers (domestic or external). Figure 2 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. 

 
Figure 2.  The Double Value Chain 

 

For the purposes of this analysis, we start by discussing output consumers (Node 5) and work left 

toward the smallholder farmer (Node 3) and various types of traders (Node 2) and fertilizer 

producers (Node 1). To analyze how much nutrient input is needed in order to reach the PEDSA 

output targets and what measures are needed to ensure that quantity flows through the existing 

fertilizer distribution system, the following simplifying assumptions were made: 

• The PEDSA crop production targets accurately reflect the quantities needed to achieve the 

domestic contribution to national food security, agricultural growth targets, national storage 

and transformation capacity, people’s food preferences, etc. Note that significant post-harvest 

losses imply that quantities at Node 5 are less than what is produced at Node 3. 

• Markets will be well-developed in order to absorb the increased levels of crop production. 

This output will either be domestically consumed or exported. The analysis also assumes that 

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

the increased output.  
                                                
1 Although we present the value chain for mineral fertilizers, we acknowledge that their effectiveness is 
determined by interactions with other inputs including organic fertilizers, improved seed varieties, water 
and traction equipment and management skills, i.e., the Integrated Soil Fertility Management (ISFM) 
package. 
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• Since prices will vary depending on the levels of supply and demand, the analysis assumes 

that the fertilizer quantities estimated by this study will remain profitable so that farmers 

have the incentive to use the input. Specifically, it is assumed that even if crop prices fall 

(possibly driven down by increased supply), either the price of fertilizer or the returns to 

fertilizer will compensate for the reduced price. Otherwise, farmers will find it unprofitable 

to use fertilizers.  

• Given that Mozambique’s consumption of fertilizers is a small fraction of the world trade, 

the analysis assumes that Mozambique is a price-taker and thus does not influence 

international prices. 

 

These assumptions allow for simplification of the analysis of the output value chain and an 

increased focus on the input value chain to address the following question: What quantities of 

fertilizer are required to produce (Node 3) economically viable crop outputs that are targeted in 

the national PEDSA strategy? 

 

This estimate is generated using a crop simulation model that brings together the best available 

information on agronomic and climatic conditions and information on crop areas, production and 

yields to provide estimates of the levels of nitrogen (N), phosphorus (P) and potassium (K) 

needed to achieve the economically viable target for each crop in the PEDSA strategy. The 

results of the analysis are aggregated to the zonal and national level. Details on the specifics of 

this study, in terms of the agronomic model, the data and the analysis, are presented in Section 3. 

 

Next, the study assesses 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 

smooth flow of increased quantities of fertilizer through the chain to smallholders? 

 

Node 2 (fertilizer traders) in Figure 2 consists of the following key steps and players:  

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

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

agents. 
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• Wholesale distribution: Importers or independent wholesalers, bankers, quality inspectors, 

transporters. 

• Retail distribution: Agro-dealers/stockists, financial service providers. 

 

The study discusses possible actions by value chain participants in light of increased fertilizer 

use and the role of the support structure in the value or supply chain, including the effects of 

policy on value chain players. We examine the existing physical, human, institutional and 

financial capacity and identify investments and policy changes needed to ensure the right 

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

on the structure of the supply chain, the data and the analysis are presented in later sections of 

this study. 

 

In summary, the study assumes a positive relationship between crop production and fertilizer 

use, generating an equivalent quantity of fertilizer necessary to achieve a particular level of 

agricultural production. It then uses value chain analysis to identify the challenges to increasing 

fertilizer consumption throughout the chain. The study uses simple tabular, graphic and 

descriptive analyses to explain the results. 

 

 

3.0  Deriving Fertilizer Requirements 

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

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

exact; this is partly because of the limited information utilized in the analysis and, more 

importantly, because the significant increases in crop production outlined in PEDSA could lead 

to substantial adjustments in the agriculture sector. This analysis, therefore, represents the first 

step in thinking through the elements associated with fertilizer use within the broader 

transformative agricultural agenda and will require fine-tuning as this process moves forward. 
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3.1  Capturing Agronomic Aspects: Description of the DSSAT Model  

The DSSAT model plays an important role in generating the fertilizer estimates needed to meet 

the PEDSA crop targets. DSSAT2 evaluates the impact of technology and environmental factors 

over a range of crop production outcomes. The model combines crop, soil and weather databases 

with over 28 crop3

 

 simulation models 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. 

Users can ask "what if" questions by conducting simulation experiments on a computer rather 

than in the field. The Cropping System Model (CSM) incorporates components from different 

disciplines which 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.  

 

The Minimum Data Set (MDS) for DSSAT includes weather (site-specific daily solar radiation, 

minimum and maximum temperatures and rainfall), soil (depth, percent sand, silt and clay, 

carbon, pH, density) and crop management information (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 Mozambique’s major crops from their current 

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

 

                                                
2 DSSAT was developed through collaboration among scientists at the University of Florida, the 
University of Georgia, University of Guelph, University of Hawaii, IFDC, the United States Department 
of Agriculture (USDA) Agricultural Research Service, Universidad Politecnica de Madrid, Washington 
State University and other scientists associated with the International Consortium for Agricultural 
Systems Applications (ICASA) (Hoogenboom et al., 2010; Jones et al., 2003). 
3 These crop models have evolved from previous CROPGRO and CERES models. 
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As indicated in the framework for linking inputs to outputs outlined in Section 2, 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 at which fertilizer use is profitable and beyond which the returns are not beneficial to 

farmers.4

 

 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 PEDSA target crops. In addition, as explained in Data Collection Methodology 

(Section 3.2), 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 

Mozambique.  

 

To supplement the DSSAT results for maize, we also constructed estimates for the PEDSA 

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 N, P, and K. 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 It is technically feasible to integrate the PEDSA yields targets into the DSSAT model, but this would 
take considerable effort to recalibrate all the sub-routines by sub-region. The current formulation 
somewhat overshoots the PEDSA target but maintains basic conditions of economic viability. We use a 
qualitatively determined correction coefficient to adjust downward the DSSAT fertilizer estimates to 
better align with the PEDSA targets.  
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3.2  Data Collection Methodology 

It is important to note that fertilizer (and in general agricultural) data in Mozambique are quite 

unreliable and difficult to verify because there is no centralized, consistent data collection. 

Information from various sources is often not comparable and difficult to verify. There is a need 

for the major players with access to data to coordinate and share data/information, especially the 

Ministry of Agriculture (MINAG), revenue authority, ports authority and international 

organizations such as the Food and Agriculture Organization of the United Nations (FAO). 

Substantial efforts need to be made in this area in order to gain a cohesive understanding of 

conditions in the sector and to aid policy planning. As indicated, limitations in data imply that it 

is necessary for estimates from these studies to be revisited as new data become available in 

order to update and improve the information. Whenever there were major differences in data 

from various sources, we used the MINAG data if available.  

 

Information and data for this study were collected through interviews of individuals from key 

stakeholder institutions and also from secondary data and other published reports. MINAG and 

organizations conducting research in partnership with the Institute of Agricultural Research of 

Mozambique (IIAM) provided significant input for this report.  

 

It is noteworthy that 90 percent of national fertilizer is consumed by commercial farms 

(sugarcane and tobacco) that have their own procurement arrangements with local or overseas 

sources; this leaves a small fraction of fertilizer that is distributed to smallholder farmers 

growing horticulture and cereal crops. The latter is less than 5,000 mt for a country with a 

cultivated area of over 4 million ha. 

 

The data collected covered several areas: agricultural targets from country development plans 

and CAADP documents; agricultural production data; fertilizer imports and consumption; and 

percentage of farmers applying fertilizer. Some desired data were not available or accessible 

including; (1) disaggregated data on application rates per hectare or total use by crop; 

(2) percentage of farmers using fertilizer by crop and region; (3) quantity of fertilizer products 

consumed by crops in various regions; and (4) soil profiles. 
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3.3  Description of the Data: Agricultural Trends and Statistics 

PEDSA strategies for raising agricultural production in Mozambique include increasing yields 

and area under cultivation. Though available land for agricultural expansion is declining in most 

areas of Sub-Saharan Africa (SSA), Mozambique has significant idle arable land. The following 

section looks at the status of land use in Mozambique and provides information collected on 

arable land, its allocation to various crops, production and yields across different agro-ecological 

zones (AEZs).  

 

Mozambique stretches long distances along the coast and covers a wide range of cropping 

conditions with differences in rainfall, temperature, soil conditions and infrastructure. Three 

broad regional classifications cover the North (Niassa, Cabo Delgado and Nampula), Central 

(Zambezia, Tete, Manica and Sofala) and South (Inhambane, Gaza and Maputo). Though Figure 

3 shows six AEZs, these can be re-grouped broadly as arid and semi-arid (mostly in the south 

and southwest), sub-humid (mostly in the center and the north) and humid highlands (mostly the 

central provinces).  

 

Drier conditions such as those in Gaza are mostly suitable for livestock with some maize, 

cassava, groundnuts and cowpeas production as well. This dry southern region has a large area 

under maize and cassava, although yields are relatively low. Most of the agricultural production 

occurs in the north, which is the most fertile region, followed by central and then southern 

regions (Table 2 and Figure 3). Maize and cassava are the most important food crops; others 

include sorghum, rice, beans and potatoes. Cash crops include cashew nuts, tobacco, cotton and 

sugarcane. It is costly to transport surpluses from the more productive north to the drier south 

during shortages due to the long distances involved. South Africa has a competitive edge because 

it is nearer and more efficient in production; therefore, in such periods, imports come from 

across the border.  
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Figure 3. Agro-Ecological Zones of Mozambique 
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Table 2.  Distribution of Area Cultivated for Major Crops Across Regions 
 

 
Niassa 

Cabo 
Delgado Nampula Zambezia Tete Manica Sofala Inhambane Gaza Maputo 

Area in ’000 ha 
Soybean    2.5 9.5      
Sugarcane 5.5 7.0 7.5 15.0 5.0 1.5 1.4 1.2 0.2 2.0 
Tobacco 24.0  0.7 6.2 24.0 0.2 0.1 0.1   
Cotton 3.0 41.0 22.7 13.5 23.0 1.8 12.5 0.3 0.1  
Sweet potato 10.0 1.9 1.9 12.8 13.8 10.3 7.0 3.0 9.1 4.5 
Maize 180.0 137.0 175.0 295.0 270.0 275.0 160.0 115.0 150.0 40.0 
Rice 14.0 41.0 39.0 170.0 1.1 3.0 50.0 9.5 6.0 0.5 
Sorghum 31.0 53.0 65.0 40.0 39.0 45.0 75.0 23.5 5.0 0.1 
Groundnuts 17.5 49.1 191.0 66.5 51.1 21.7 12.4 63.0 27.9 9.6 
Butter bean 25.0 0.2 2.5 18.0 38.0 11.5 2.0 0.2 2.0 1.0 
Cowpeas 11.5 37.0 80.0 33.0 45.0 24.0 17.0 61.0 41.0 10.0 
Cassava 32.0 127.0 336.0 300.0 5.2 14.0 16.0 88.0 41.0 11.0 
Source: MINAG/DE, Trabalho de Inquérito Agrícola, 2000-08. These are averages for the period 2007-2008. 
 

While maize, cassava, sorghum, cowpeas and groundnuts are grown in most regions, some crops 

such as soybeans are confined to just a few locations, reflecting the AEZ conditions (Table 2). 

Soybeans are grown in Zamezia and Tete while tobacco is confined mostly to Niassa and Tete 

(Table 2).  

  

Hybrid seed adoption is not widespread and this leads to overall low yields for most of these 

crops. Low fertilizer use, poor adoption of hybrid seeds and underdeveloped irrigation 

infrastructure contribute to Mozambique’s poor production for most of its crops. Most of the 

irrigation is based in the north and central regions and under large-scale commercial operations 

(largely rice, sugarcane and horticulture production).  

 

The agricultural sector in Mozambique relies mostly on rainfall with production and growth of 

the sector depending on weather patterns. A long-term mean monthly rainfall for the three AEZs 

is shown in Figure 4. The main planting season for maize starts late in the year (October) and, 

due to mostly mono-modal rainfall distribution, double maize cropping is limited to only a few 

areas. 
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Figure 4. Mean Monthly Rainfall for a Site in Tropical Warm-Sub-Humid Agro-Ecological 

Zone 
 

3.3.1  Allocation of Mozambique’s Arable Land to Crops 

Over 80 percent of the total cultivated area is devoted to rain-fed production of basic food crops, 

with maize, cassava and beans occupying about 60 percent of the area. Horticulture occupies 

only 5 percent and cash crops (sugarcane, cotton, tea, oil plants, tobacco) only 6 percent 

(PEDSA, 2010). Table 3 shows the area under cultivation for major crops in Mozambique for the 

period 2002-2008. Approximately 35 percent of the cultivated area is under maize, which is 

grown across the country in all AEZs. This is followed by cassava, groundnuts, sorghum, 

cowpeas and rice, in descending order.  
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Table 3.  Area Cultivated by Crop for Small and Medium Farms  
 

 
2002 2005 2006 2007 2008 

Average 
(2002 -2008) % of Total 

 Area in ’000 ha 
Maize 1,577.7 1,852.0 1,664.0 1,664.4 1,962.7 1,744.2 35.3% 
Cassava 719.8 1108.2 857.7 993.9 953.6 926.6 18.7% 
Groundnuts  
(all types) 

414.9 489.0 385.3 487.2 536.2 462.5 9.4% 

Sorghum 349.7 381.3 406.2 383.9 384.4 381.1 7.7% 
Cowpeas 236.1 368.7 350.8 371.4 352.4 335.9 6.8% 
Rice 334.8 317.8 357.6 362.2 310.7 336.6 6.8% 
Pigeon peas 68.8 157.8 170.3 198.9 190.4 157.2 3.2% 
Sesame 31.8 71.9 68.5 74.2 118.5 73.0 1.5% 
Butter bean 66.8 117.0 92.7 94.9 106.4 95.6 1.9% 
Cotton 166.3 230.3 156.0 132.8 103.9 157.9 3.2% 
Sweet potato 
(all colors) 

96.6 70.9 79.9 86.9 64.3 79.7 1.6% 

Tobacco 42.6 89.6 56.0 48.2 62.9 59.9 1.2% 
Millet 48.4 56.3 57.2 52.6 58.9 54.7 1.1% 
Sugarcane 45.7 47.4 38.7 47.3 47.0 45.2 0.9% 
Potato 10.8 16.5 18.9 14.6 21.6 16.5 0.3% 
Soybean 1.0 8.6 6.5 8.0 13.6 7.5 0.2% 
Sunflower 9.3 4.5 10.0 9.3 9.7 8.6 0.2% 
Tea 0.0 0.0 0.3 0.2 0.2 0.1 0.0% 
Sisal 0.2 0.1 0.1 0.1 0.0 0.1 0.0% 
Total      4,943  

Source: MINAG/DE, Trabalho de Inquérito Agrícola (TIA, 2008). 

 

There has been a significant increase in area under maize in recent years, surpassing cassava, 

which has remained fairly constant (Table 3, Figures 5 and 6). This increase in area for maize 

and other crops indicates that there is additional arable land available for expansion. However, in 

most cases such expansions tend to occur into areas that are less fertile and therefore require 

additional investments and better management levels to increase production.  

 

3.3.2  Production and Yield Trends for Crops 

To provide perspective on production and yield data, it is important to briefly summarize the 

political economy of Mozambique, which has had a significant effect on the trends shown in the 

analysis below. Mozambique underwent decades of civil war which inflicted substantial human 

suffering and infrastructure damage to communications, housing and roads that will take some 
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time to overcome. After the 1994 elections, there was a slow process of transformation of the 

agriculture sector from a centrally planned state intervention to a market-driven system. 

 

Due to the difficulty of acquiring reliable data (as indicated in Section 3.2), we confine our 

analysis of agricultural data to the period since the late 1990s, assuming relatively improved 

collection methods and capacity in recent years.  

 

The trends in production show some volatility, partly due to climate and other conditions that 

lead to loss of crops in the field or after harvest. Maize and other crop losses occurring before 

and after harvest are a result of rain (lack of or excessive rain, and floods) and pests (MINAG, 

PEDSA, 2011).  

 

In general, yields in Mozambique are relatively low compared to their potential, and trends 

indicate stagnant patterns for key crops (Figures 5 and 6). After 1990, maize shows an increase 

in harvested area but declining yields (and production) until 2009. While this increase in total 

production may be explained by an increase in cultivated area, the increase in yields can only be 

explained by improved rains since the use of other inputs such as fertilizers and hybrid seed is 

insignificant. Hybrid seed adoption is low for most crops, representing only 13-15 percent of 

total seed volume (World Bank, 2012). Mozambique had a rapid GDP growth rate of 8 percent 

during the period 1996-2003 (TIA, 2007) when the agricultural GDP grew at about 6 percent per 

year. For maize, this rebound following the civil war relied mostly on area expansion (Thurlow, 

2008; FAO, 2012). There was an increase of 25 percent in cultivated area under maize between 

2000 and 2010 with an average annual increase of 3 percent during the period. Most of the maize 

production by volume occurs in Manica and Zambezia provinces (Table 2).  
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Source: FAO Dataset. 

Figure 5. Trends in Cultivated Maize Area, Production and Yield 
 

The area under sorghum and rice has increased in recent years while the area under cassava has 

remained fairly constant (FAO, 2012). These crops show long periods with no significant change 

in yields and, in some cases, a slight downward trend. The trend in yields and production in most 

of these cases can be explained by weather patterns (droughts, floods or good rains) rather than 

changes in improved technologies or management systems.  
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Source: FAO Dataset. 

Figure 6.  Trends in Cultivated Cassava Area, Production and Yield 
 

The increase in area and production for commercial crops such as sugarcane and tobacco is also 

a recent phenomenon (Figure 7); production and area have increased steadily for tobacco in the 

last decade, while yields declined slightly and then rose from 2009 (FAO, 2012). For most of this 

period, total production has increased largely from increasing the cultivated area rather than 

yields. However, recent investments in fertilizers have contributed to raising yields. For tobacco 

and sugarcane, there has been some international direct investment by various companies 

throughout the value chain (farming technologies, milling/processing and marketing) and 

particularly in technology adoption at the farm level (over 90 percent of national fertilizer 

consumption is consumed by these two crops).  
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Source: FAO Dataset. 

Figure 7.  Trends in Cultivated Tobacco Area, Production and Yield 
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4.0  Mozambique’s Fertilizer Market: 

Evolution and Recent Developments 

4.1  Overview of Fertilizer Consumption Patterns 

Fertilizer importation prior to 1999 was mostly driven by government and donor partners with 

little private sector participation. For the year 1999/00, total national fertilizer consumption was 

estimated at 18,000 mt, which increased to 20,000 mt and 28,000 mt in 2002/03 and 2005/06, 

respectively. Estimates from importers put the 2010 import quantity at 56,400 mt, of which 

28,500 mt were purchased by the Mozambique Leaf Tobacco Company (MLTC) for tobacco 

(51 percent of national use), 23,784 mt were used for sugarcane plantations (42.2 percent of 

national use) and 2,225 mt were used for food crops (3.9 percent of national use) (World Bank, 

2012). 

 

The market is dominated by specialized NPK compounds traditionally used on tobacco and 

sugarcane (Chemonics, 2007), and urea (sugarcane) and calcium ammonium nitrate (tobacco). 

Only tobacco and sugarcane farmers use crop-specific fertilizer; other farmers use a blanket 

application of NPK 12:24:12 and urea (AFAP, 2012). The larger share of fertilizer products sold 

is purchased by commercial farmers who have access to markets for their farm outputs rather 

than the smallholder farmers, many of whom are engaged in subsistence production. However, 

the largest share of Mozambique’s cultivated land is occupied by non-commercial, smallholder 

farmers growing crops primarily to feed their families and only participating in the commercial 

markets when they have surplus production. 

 

Like most SSA countries, Mozambique depends on overseas imports for its fertilizers because 

local production is non-existent or limited. There is some local blending by firms who formulate 

blends for various crops and soils. There has been considerable interest and some efforts by 

several governments in SSA to encourage local or regional manufacturing in hopes of improving 

accessibility and productivity, while simultaneously reducing costs by avoiding international 

price fluctuations and saving on foreign exchange. Much of the fertilizer imported through 

Mozambique’s main ports are in transit to the neighboring countries of Malawi, Zambia and 

Zimbabwe (estimates range to 70 percent). This has contributed to the unreliability of fertilizer 
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consumption statistics for Mozambique because it is difficult to obtain reliable numbers 

differentiating between local use and trans-shipment to other countries. There are a number of 

active suppliers/importers including Agrifocus, Mozambique Fertilizer Company (MFC), 

Greenbelt Ltd, TECAP, Omnia and Africa Fertilizer. Some of these importers are involved in 

blending activities (MFC, Greenbelt, Export Trading Company and Omnia). A typical blending 

facility has a capacity of 20 mt per hour (AFAP, 2012). A number of these suppliers are also 

involved in wholesaling and retailing activities. Due to the small volumes involved, some of the 

importers are conducting joint procurement to reduce costs (AFAP, 2012).  

 

A recent fertilizer baseline study by AFAP (2012) in Mozambique provides a summary of key 

aspects of the fertilizer market relating to consumption and infrastructure. Over 90 percent of 

fertilizer consumed in Mozambique is applied on commercial sugarcane plantations and tobacco 

out-grower farms that occupy only 5 percent of the cultivated arable land as shown in Figure 8 

and Table 3. The fertilizer meant for these subsectors is mostly procured by MFC and Greenbelt. 

The rest of the fertilizer is used on cereal and horticultural crops, indicating that Mozambique is 

using very little fertilizer on food crops grown by a majority of small- and medium-scale 

farmers.  

 
Source: Various including data drawn from TIA farm surveys, MINAG/DNSA (July 2011) and IFDC; 

Zandamela (2012). 

Figure 8.  Trend in Fertilizer Consumption in Mozambique 
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Rates of agricultural technology adoption in Mozambique are extremely low. Based on a national 

average for 2002-2008, only 4 percent of farmers used chemical or inorganic fertilizers (TIA, 

2008); Niassa, Tete and Maputo provinces had higher proportions of fertilizer use, as shown in 

Table 4. Table 11 in the Appendix indicates that 4 percent of Mozambique’s smallholders and 

15 percent of medium and large commercial farmers, respectively, use fertilizers (INE, 2011). 

Consumption has been increasing for the commercial farm sector but remained fairly stagnant 

for smallholder subsistence agriculture at about 5,000 mt per year. Adoption of hybrid seed is 

also low, as shown in Table 10 in the Appendix, with less than 10 percent of farmers planting 

hybrid maize seed based on 2007/08 data (PEDSA, 2011).  

 

Table 4.  Proportion of Small and Medium Farms Using Chemical Fertilizers 
 
Province/Nation 2002 2003 2005 2006 2007 2008 
Niassa 7.5 11.7 17.9 15.1 7.2 9.8 
Cabo Delgado 2.7 0.0 0.2 4.8 1.1 2.8 
Nampula 3.3 0.3 3.0 3.0 2.3 2.7 
Zambezia 0.7 0.7 0.0 1.7 1.1 0.4 
Tete 15.1 12.1 16.5 17.8 21.3 14.9 
Manica 3.0 2.8 2.3 0.8 1.1 4.7 
Sofala 0.7 1.5 0.5 1.7 1.1 0.6 
Inhambane 1.7 1.8 1.0 2.4 3.8 2.3 
Gaza 5.2 2.2 4.2 2.1 1.9 3.8 
Maputo 3.6 3.3 6.8 7.0 11.6 9.1 
National 3.8 2.6 3.9 4.7 4.1 4.1 
Source: MINAG/DE, Trabalho de Inquérito Agrícola (TIA, 2008). 

Note: Figures are based on farms with cultivated fields. 
 

The low fertilizer and hybrid adoption levels in Mozambique present an opportunity to raise 

production through adoption of these yield-enhancing technologies. While the potential exists to 

increase fertilizer use on cash crops such as tobacco and sugarcane, there is a significantly 

greater opportunity to increase its use on cereals and other food crops, which are currently under-

fertilized and would have a greater impact on food security. This implies that the major avenue 

to raise fertilizer use substantially from current levels is to target the vast majority of farmers 

who have not yet adopted the technology while encouraging increased intensification among the 
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few who are using it sparingly. This will require training and transfer of information to value 

chain participants on the agronomic and economic benefits of fertilizers.  

 

4.2  The Role of Policy in the Fertilizer Sector  

The current agricultural strategy covering 2011-2020 is outlined in PEDSA (2011), with broad 

and specific objectives that include raising productivity by encouraging technology adoption 

through increased investments in agriculture, particularly in research, extension services and 

development of output markets. In this section, we analyze constraints and opportunities to 

increasing fertilizer use in Mozambique. 

 

Reliable fertilizer databases are not yet available in Mozambique due to: informal trade along the 

long border with several countries; difficulty in tracking transit fertilizer flowing through 

Mozambique ports to other countries; a number of entry ports that are long distances away from 

one another; and decentralized data collection systems with poor coordination among institutions 

that have access to fertilizer data (revenue authority, port authority and MINAG). Therefore, 

precise estimates of fertilizer use for the smallholder sector are difficult to acquire. In areas that 

border Malawi, Zambia and Zimbabwe, fertilizer use is more popular due to cross-border trade, 

including the trade of subsidized fertilizers from a number of countries. 

 

4.2.1  Key Constraints Affecting the Fertilizer Market 

Decades of civil war did not provide a conducive environment for increased fertilizer use as 

infrastructure and farm investments were adversely affected. However, with recent democratic 

gains, Mozambique is increasing its agriculture investments in order to alleviate poverty by 

raising production and incomes. Currently, there is a draft fertilizer policy awaiting approval by 

policymakers.  

 

The fertilizer market in Mozambique is underdeveloped and fragmented. Two cash crops – 

tobacco and sugarcane – account for most of the fertilizer consumption. The smallholder farmers 

account for less than 5,000 mt but they farm over 90 percent of the area under cultivation. The 

small size of the non-commercial smallholder fertilizer sector has not provided incentives for the 

private sector to develop the market by building dealer networks. The skills of agro-dealers are 
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rudimentary and, therefore, the private sector needs support to improve its knowledge base and 

technical and marketing skills. Providing vouchers for subsidized seed and fertilizers is not 

sufficient without training value chain participants on the benefits and agronomic practices of 

fertilizer use. There are a number of efforts being implemented in this direction by IFDC and 

other partners in Mozambique (AIMS, MADD). 

 

In addition to limited information on the use and profitability of fertilizer, the low adoption of 

fertilizer can be attributed to a number of factors: relative prices that constrain returns to 

investment; limited information on the use and profitability of fertilizer; financial constraints; 

risks emanating from weather variability (dry spells and flooding); volatile output prices in 

underdeveloped markets; significant idle arable land available for extensification; and an unclear 

fertilizer policy framework. 

 

4.2.2  The Port System and Logistics 

Mozambique has three main ports in Beira, Maputo and Nacala. The Beira port is the most 

active, importing fertilizers for local and regional requirements. Mozambique is a coastal country 

and its port in Beira is a gateway to landlocked countries such as Zimbabwe, Zambia and 

Malawi. Over 200,000 mt of fertilizer product passes through Beira port to neighboring countries 

but very little stays in Mozambique. In the past, restrictions on re-export of fertilizers from 

Mozambique led to a drop in large-scale imports intended for the regional market and potential 

benefits from economies of scale. Most of the fertilizer products used in the smallholder sector in 

Mozambique arrive by truck from South Africa. Obtaining fertilizer products in small quantities 

(28 ton truck) and by road adds to the cost and price. Infrastructure investments, particularly in 

roads and rail, will help reduce transaction costs. Feeder roads, off the main trunk system, are 

often not all-weather and are subject to flooding or poor maintenance, contributing to high 

transport costs.  

 

Beira port has shallow depth due to silt accumulations from rivers. This does not allow for large 

cargo ships and there is a need to dredge the harbor to hold larger cargo ships. The Beira 

Agricultural Growth Corridor initiative by the Government of Mozambique (GoM), along with 

some importers and other development partners, is developing infrastructure and finance 
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facilities for crop intensification in the Beira Corridor – Sofala, Manica and Tete provinces. 

There are some efforts by importers gauging the feasibility of establishing holding warehouses at 

the ports. 

 

The current port clearing systems are slow and frequently cause delays at the port and border 

points with neighboring countries. Such slow bureaucratic systems encourage rent-seeking and 

therefore it is important to take remedial action. To ease port operations, it is important to 

consider implementation of an electronic single window where value chain participants can 

access forms and clear transactions in one stop, implement e-taxation and e-payment services, 

inform the informal sector on its activities and introduce electronic invoices. Such a system will 

significantly streamline the movement of fertilizer and other cargo. 

 

4.2.3  Key Policies Related to the Fertilizer Market 

4.2.3.1  Fertilizer Subsidy, Pricing and Marketing Policy 

The agribusiness policy environment in Mozambique is considered friendly to businesses (World 

Bank, 2012). However, most agribusiness firms in the commercial sector are foreign-owned, a 

reflection of the difficulty that local businesses have obtaining financing and their weak 

international linkages. The government sometimes declares major market policies without 

consulting the private sector; so far, there is no regulatory policy for the fertilizer sector. This 

creates uncertainty and provides an opportunity for rent-seekers to play the system.  

 

To promote fertilizer use among resource-poor farmers and to shield farmers from the spike in 

fertilizer prices during 2007/08; the GoM, with assistance from IFDC, introduced a voucher 

system in four provinces on a pilot basis funded by the European Union and FAO; the system 

targeted 25,000 farmers in 2009/10 and 2010/11 (World Bank, 2012). Each of these farmers 

received one bag of NPK 12-24-12 and urea, 10 kg of maize seed or 40 kg of rice seed and paid 

approximately 30 percent of the cost of the package with the balance supported by EU/FAO. The 

voucher system accounts for 2,500 mt, which is 50 percent of the total consumption among 

smallholders in Mozambique (estimated at 5,000 mt a year), a relatively small quantity when 

compared to other countries with much higher levels of subsidies.  
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Certified agro-dealers were allowed to redeem the vouchers. Agro-dealers received fertilizer 

from MFC on credit and they supplied it on credit to stockists in the rural areas who then sold it 

to farmers in exchange for vouchers. Stockists then passed the vouchers to the agro-dealer who 

submitted them to FAO for reimbursement. FAO paid the agro-dealer and informed MFC of the 

payment so that it, in turn, could collect payment from the agro-dealer. The system of redeeming 

vouchers was cumbersome, time-consuming and involved some risks since no banks were 

involved in the exercise. To make the voucher system more efficient and effective, recent 

voucher modifications have incorporated the banking industry.  

 

Similar to most SSA countries that have introduced fertilizer subsidies, the voucher system in 

Mozambique is a work-in-progress that is evolving over time. The GoM does not intervene 

directly in the functioning of the market except for implementation of a voucher system. 

However, it is important to establish a firm foundation on the implementation of subsidies in 

order to avoid sending conflicting signals to the private sector and also to avoid political 

interference. Subsidy implementation must be undertaken in a manner that does not crowd out 

private investment; sustainable agricultural growth eventually will depend on private sector 

participation, and therefore nurturing this sector is crucial. 

 

Timely selection and continuous training of beneficiaries should be emphasized; the training 

program should help all participants (agro-dealers, farmers and financial institutions) to 

understand how the system works and their roles in relation to each other. The voucher 

redemption system needs to be more efficient so that funds are not tied up for a long time, which 

will be a disincentive to suppliers. Joint training programs for agro-dealers, farmers and bankers 

should be conducted to educate all stakeholders about the voucher program  

 

Market prices for cereal crops are volatile and poor farm storage contributes to significant post-

harvest losses. This limits farmers’ opportunities to take advantage of the possibility of higher 

prices well after the harvest period. 
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4.2.3.2  Fiscal and Trade Policy 

In order to encourage increased fertilizer use, it is necessary that tax policy and trade 

impediments be addressed to eliminate disincentives for private sector investments. There is no 

value-added tax (VAT) on fertilizer sales but there is a 2.5 percent tax on fertilizer imports, 

which is waived within SADC (World Bank, 2012). The current fertilizer draft policy document 

has recommended removal of restrictions on re-export of fertilizers. Although some of these 

changes can be initiated by the Finance Ministry by exempting firms from tax or trade 

restrictions, the more lasting solution is to get the approval by the parliament to change the 

custom statues permanently. This will prevent these restrictions from being dependent on the 

change of government or on election pledges that change every time there is a new government. 

Furthermore, a system requiring companies to apply for exceptions can encourage abuse through 

nepotism and corruption.  

 

4.2.3.3  Regulatory Policy 

It is important to have a clearly defined set of rules and regulations guiding the fertilizer value 

chain in Mozambique in order to avoid ad-hoc rules by policymakers that that create uncertainty 

and risk for firms. Mozambique does not yet have a regulatory system in place to ensure quality 

control or truth-in-labeling. A draft fertilizer policy paper has been prepared and arrangements 

are being made to get it validated by stakeholders and subsequently approved by the parliament. 

In most SSA countries, getting draft legislation approved through the legislative process can take 

an inordinate amount of time. In addition, even when such legislation has been legalized, the 

human and support capacity to implement it is often lacking, as is the case in Mozambique.  

 

It is therefore important that a fertilizer bill be passed by parliament and capacity building 

undertaken for implementation and enforcement of the law. To build consensus among 

stakeholders and increase the chances of success, the draft fertilizer paper needs to be reviewed 

by partners, including international experts or organizations, to ensure that the provisions meet 

and are consistent with international standards. This will provide a validation process by 

stakeholders before submission to parliament.  
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MINAG can work with development partners to build institutional capacity to enforce the law; 

this includes: (i) training of analysts and inspectors; (ii) establishment of testing laboratories; and 

(iii) training of agro-dealers on the provisions of the fertilizer draft bill and how it affects their 

conduct.  

 

To create an enabling policy environment for the development of fertilizer markets, a sustainable 

program is required rather than a series of temporary fixes that change with political elections. It 

is important to have continuing policy dialogue between researchers, value chain participants and 

policymakers in order to establish policies necessary to increase private sector participation and 

investments.  

 

4.2.3.4  Transfer of Technology and Information 

Mozambique’s research and extension system has improved over time, but additional progress is 

required to increase adoption of technologies. As shown above, fertilizer and hybrid seed 

adoption rates are very low, mostly due to limited information flow,5

 

 inadequate resources 

(financial and human capital) for research and extension and the absence of a regulatory policy 

that engenders investments by the private sector, including Foreign District Investment (FDI).  

Soil survey and testing facilities are being used by various institutions, including MINAG, in 

order to generate soil maps and provide the sector with up-to-date soil information. This will 

provide important information on fertilizer recommendations and will help farmers transition 

away from using outdated formulations. Soil testing labs are few and need to be expanded, as do 

the staffing levels for outreach and extension. The soil survey department located within IIAM is 

doing a lot of work on soil surveys across the country. Large farmers, mostly those growing 

tobacco and sugarcane, use specialized fertilizers that are suited to the crop and agro-conditions. 

However, smallholders growing non-commercial crops will benefit from soil testing or adopt 

fertilizers that meet the requirements of their conditions.  

 

It is important to develop crop- and area-specific fertilizer recommendations, conduct fertilizer 

trials for existing and new products and undertake selective soil testing to identify nutrient needs, 
                                                
5 IFDC’s AMITSA project is providing fertilizer information (prices) at www.amitsa.org. 
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which will require more soil testing laboratories and testing kits at the district level. By training 

additional agro-dealers, competition is enhanced, which lowers costs and also gets fertilizers 

closer to farmers by reducing distances to input stores.  

 

4.2.3.5  Financing Issues 

Access to finance is limited across the supply chain, including importers, agro-dealers and 

smallholder farmers. Both high interest rates (over 25 percent) and collateral requirements 

constrain borrowers from using bank financing. Because of the relatively higher risk in 

agricultural operations and land tenure constraints, commercial banks have a risk-averse attitude 

toward agriculture and agribusiness. Some banks have introduced programs for credit guarantee, 

but these apply mostly to export crops or large-scale farmers. There is no warehouse receipt 

system in Mozambique that can be utilized to secure loans based on farm outputs. Incorporating 

commodities as collateral for credit is an option that should be included in input-output linked 

markets in which inputs are provided on credit with the agreement to pay with output sales.  

 

To reduce risks related to weather and prices, schemes that provide insurance coverage for 

production risks may be useful. An example is the Syngenta Foundation program (“Kilimo 

Salama”) in Kenya in which farmers buy inputs on credit and the premium paid for production 

insurance covers them against a poor crop. This can encourage banks to provide loans based on 

the historical performance of individual farmers in premium payments and production, i.e., 

similar to a credit rating agency report. However, the program in Kenya began only recently and 

its success will be determined after a number of years.  
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4.2.3.6  Dealing with Constraints: Activities by IFDC and Partners 

IFDC is working together with GoM and partners to develop input and output markets in 

Mozambique by strengthening linkages across value chains. Through farmer training programs, 

fertilizer voucher programs, farmer and agro-dealer association development, private sector 

investment strategies and policy advocacy, IFDC helps to generate opportunities for value chain 

participants.6

 

  

4.3  Major Fertilizer Supply Chains in Mozambique 

Approximately 90 percent of fertilizer consumed in Mozambique is procured either by private 

importers or directly by large commercial farmer organizations. The rest of the fertilizer that is 

used for subsistence farming, mostly on cereal and horticultural crops, is transferred from private 

importers through a wholesale/retail system. IFDC’s Mozambique Agro-Dealer Development 

(MADD) project has built dealer networks to create competitive markets to assist farmers to 

access technologies.  

 
Figure 9. Diagrammatic Fertilizer Value Chain in Mozambique  
 

                                                
6 For further explanations on various projects undertaken by IFDC and partners in Mozambique, 
readers are directed to http://www.ifdc.org/Nations/Mozambique to access this information. 

http://www.ifdc.org/Nations/Mozambique�
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4.4  A Break Down of Domestic Fertilizer Distribution Costs  

In pursuing avenues to raise fertilizer consumption in Mozambique, it is important to analyze the 

domestic costs of distributing fertilizer from the port to the farm-gate. This provides information 

that will guide decisions on specific areas to be targeted in order to mitigate costs so that retail 

prices are reduced. The supply chain costs consist of three major items (transport, transaction 

costs and trade margins). Of these three categories, transport costs generate the most interest; it is 

important to note that estimating business margins and transaction costs is more difficult due to 

lack of information on the individual elements.  

 

Figure 10 illustrates the key domestic costs from Beira port to Sofala in Mozambique. The 

international freight, insurance and product costs are excluded from Figure 10 because these are 

largely beyond the control of individual countries and set by international market forces. This 

study focuses on internal costs that can be influenced by policy or other public-private activities 

geared to reducing such costs. The contributions of these individual costs are compared to the 

total domestic costs. For instance, domestic transport costs account for over 45 percent of the 

total domestic costs of moving fertilizer from the port (Beira to Sofala). Port charges and internal 

transport costs take a relatively high proportion of domestic costs.  

 

 
Figure 10. Domestic Fertilizer Costs for Mozambique 
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Note: Bagging costs include bags and labor; warehousing consists of transport to warehouse and 

storage; and finance and overhead costs are about same. It is important to note that margins are 

gross (this does not account for the business costs –wages, energy, etc).  

 

Inland transport costs also add significantly to the cost of fertilizer. It has been documented that 

it costs more to move a container from Johannesburg to Beira than to ship it from the Arab Gulf 

to Beira (Chemonics, 2007). The margins indicated above are “gross” (i.e., the internal costs 

incurred by the businesses related to the fertilizer activity, including labor, capital and overhead, 

are part of these margins); therefore, the “net” margins are lower than what is reflected here. A 

World Bank study (2012) estimates the wholesale (retail) cost of NPK 12:24:12 and urea at 

US $41.35 (US $56.65) and US $37.59 (US $51.15), respectively, per 50-kg bag in the main 

agricultural production zones (Manica and Sofala) for the 2010/11 cropping year.7

 

 The study 

estimates that the transport cost per ton per kilometer on a 30-ton capacity truck along the Beira 

Corridor on a trunk road is US $0.09-0.14.  

Clearly, these costs illustrate the challenge to improving the flow of fertilizers to farmers at 

attractive prices. Efforts toward increasing fertilizer consumption in Mozambique will have to be 

designed to reduce these costs at various points along the supply chain. The following sections 

discuss ways to reduce port charges and transport costs by tackling domestic infrastructure 

constraints, particularly in light of the estimated amount of increased fertilizer required to reach 

CAADP or PEDSA targets. 

 

 

5.0  Results: Estimating Fertilizer Requirements 

Section 3 describes the framework linking input to output markets that can be used to estimate 

fertilizer requirements by incorporating market dynamics. While the DSSAT model allows us to 

impose the condition that the increases in fertilizer use must be both agronomically feasible and 

economically profitable at current input and output price levels, it does not capture the full power 

                                                
7 Retail prices from IFDC’s AMITSA website and wholesale prices from MFC at Chimoio blending 
facility. 
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of a general equilibrium analysis in which prices and quantities in all input and output markets 

are simultaneously determined. In addition, the data required to model all crops targeted by 

PEDSA are not available, including complete datasets for production and fertilizer use by crop 

for each agricultural region over time and updated soil profiles.  

 

To use these methods will require extensive data and other resources and, therefore, we utilize 

available information and techniques to generate results that are intended to generate further 

research and discussions with stakeholders. In this and the following section, we conduct 

analyses to generate estimates intended to identify the basic issues that emerge as Mozambique 

grapples with priorities underlying a realistic program for meeting the PEDSA targets.  

 

This analysis uses conditions prevailing during the dominant season to estimate fertilizer 

requirements, assuming that total cultivated area does not change in any significant way within the 

period covered by PEDSA. We utilize the optimal recommended nutrient rates for the dominant 

planting season for each area.  

 

To provide a robust and reasonable range of estimates for the quantities of fertilizer required to 

achieve the PEDSA targets, we first analyze the gap between current and target production levels 

(Table 5) and then adopt two estimation approaches, first using DSSAT and then using nutrient 

removal to estimate requirements.  

 

Table 5 reveals the gaps between the PEDSA targets and current production and sets the stage 

for the discussion below. These PEDSA targets are discussed in the national country investment 

plans for the period 2011-2020 (PEDSA, 2011). Assuming no significant change in cultivated 

area over the planning period, production will nearly double for the targeted crops based on an 

annual growth rate of 7 percent. We assume that the non-targeted crops may not receive equal 

attention and arbitrarily use a more moderate 2 percent annual growth rate, which translates to 

approximately a 22 percent increase in production by 2020.  
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Table 5.  Yield and Production Differences Between Current and PEDSA Targets 
 

Major Crops 

Estimated 
Cultivated 

Area 

Yield Production 

Current 

PEDSA 
Target: 7% 

Annual Growth Current Target Incremental 
 ’000 ha mt/ha ’000 mt 

Cowpeas 360 0.5 1.0 180 354 174 
Maize 1,797 1.0 2.0 1,797 3,535 1,738 
Cotton 115 0.7 1.4 81 158 78 
Rice 334 0.8 1.6 267 526 258 
Sorghum 377 0.6 1.2 226 444 219 
Soybeans 12 2.0 3.9 24 47 23 
Beans 100 0.5 1.0 50 99 49 
Bananas 15 6.8 8.3 105 128 23 
Cassava 970 6.4 7.8 6,200 7,557 1,358 
Millet 57 0.3 0.4 19 23 4 
Groundnuts 510 0.2 0.2 88 108 19 
Potatoes 18 13.5 16.5 240 292 52 
Sesame seed 97 0.7 0.8 64 78 14 
Sugarcane 46 13.3 16.2 616 751 135 
Sunflower 9 0.5 0.6 4.2 5.1 0.9 
Sweet potatoes 74 7.0 8.6 521 635 114 
Tea 0.2 1.9 2.3 0.4 0.5 0.1 
Tobacco 55 1.1 1.3 60 73 13 
Wheat 2.3 0.9 1.1 2 2.6 0.5 
Total      4,273 
Source: Various sources including MINAG, TIA, FAO and authors’ calculations. The maize gap is 

estimated at approximately 1.7 million mt. PEDSA target crops are listed in Table 1. 
 
 
To achieve PEDSA targets by 2020 requires an increase in output of 2.5 million mt above 

current production (70% from maize). When all other crops are included, the total incremental 

output is 4.3 million mt (Table 5).  

 

In this section, two approaches are used to estimate the amount of fertilizer required to achieve 

the PEDSA targets and close the yield gap. We utilize the DSSAT model described previously 

and the nutrient removal approach with appropriate assumptions and caveats as an additional 

method for comparison with the DSSAT results. Using the DSSAT model, we determine the 

estimated levels of N, P and K needed to achieve an economically achievable level of production 

based on the prevailing prices at the different locations, combining agronomic and economic 
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aspects. The other approach uses the nutrient removal by crops at certain yield levels to estimate 

the amount of nutrients needed to meet production.  

 

5.1  Estimating Economically Viable Fertilizer Use on Maize Crop (DSSAT 
Approach) 

Maize is targeted for analysis because it is a widely grown food crop and because the DSSAT 

model would require more specialized configuration and data to deal with other crops. In this 

approach, we use economically optimal maize yields to generate the fertilizer requirements to 

achieve this for the entire cultivated area. This method estimates the levels of N, P and K needed 

to achieve economically viable yields under the agro-climatic/soil conditions of each region. 

 

Figure 11 portrays a potential yield map for maize planted in the dominant cropping season 

(October) based on climatic factors, soil water-holding properties, planting date and variety. All 

other soil fertility status and management conditions were assumed to be non-limiting and the 

potential yields range from 0-500 to 8,000-10,000 kg/ha. This spread indicates that there are 

areas not suitable for maize production and others with low yield potential that should have 

lower fertilizer recommendation rates than higher yield-potential regions.  
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Figure 11. Mean Potential Rainfed Production (kg/ha) of Maize in Mozambique for the 

Dominant Season (October-November) 
 

This analysis uses conditions prevailing during the main season in Mozambique to estimate 

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

within the period covered by the strategic plan (2011-2020).  

 



38 

Table 6.  Estimated Nutrient Fertilizer Use on All Cultivated Maize Areas  
 

Province DSSAT Yields 
Nutrients 

N P2O5 K2O 
 mt/ha mt 
Cabo Delgado 2.7 9,147 1,317 559 
Gaza 1.7 4,522 1,602 296 
Inhambane 2.3 3,194 1,476 163 
Manica 1.7 11,384 2,835 0 
Maputo 2.4 1,529 165 0 
Nampula 2.3 9,289 1,395 473 
Niassa 2.5 11,993 2,265 763 
Sofala 2.4 5,212 2,702 0 
Tete 1.9 16,697 2,874 1,936 
Zambezia 2.6 14,213 3,240 350 
Total  87,180 19,872 4,539 
Source: Data from MINAG, FAO Database and fertilizer use estimates by authors using the DSSAT 

model. This is based on economically8

 
 viable yields for the dominant crop season. 

The results from this analysis provide indications of national fertilizer requirements to achieve 

these economically viable yields. According to Table 6, the weighted potential yield for maize is 

2.3 mt/ha9

 

 for a total cultivated area estimated at 1.8 million ha, which requires 87,180 mt of N, 

19,872 mt of P2O5 and 4,539 mt of K2O nutrients. Adjusting from the DSSAT optimum 

production level to one consistent with the PEDSA targets, the product equivalent requirement is 

194,000 mt of urea, diammonium phosphate (DAP) and muriate of potash (MOP). This will 

produce nearly 3.5 million mt of maize output (Table 5). It is relatively difficult to obtain 

estimates for the rest of the crops due to data limitation.  

Note that this estimate does not include fertilizer that will be used on other crops, including the 

current application of approximately 47,000 mt on tobacco and sugarcane. 

 

                                                
8 Here, economically viable estimates are based on yields per hectare that make fertilizer use profitable 
and beyond which the returns are not beneficial to farmers. These measures of profitability are lacking for 
nearly all crops and what is available is not based on rigorous analysis. There is a need for studies in 
Africa to generate simple fertilizer profitability measures that will guide private and public sector 
decisions on fertilizer use in different regions.  
9 The weights used to generate this yield are the number of polygon grids (55 square miles each) for each 
province used in the DSSAT model to represent a unique climate and combination of soils. 
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5.2  Estimating Fertilizer Use on All Crops Using the Nutrient Removal Factors 
Approach  

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 and then adjusted by efficiency factors for N, P and K. This provides an indication of 

the amount of nutrients that must be applied to maintain soil fertility given a particular level of 

production. This approach assumes that the full nutrient uptake requirement of the crops beyond 

removal levels is met by indigenous sources and recycling of residues. Table 7 shows the results 

from this method (the PEDSA target crops are listed in Table 1). 

 

Table 7 shows that the incremental output of 4.3 million mt (difference between base output and 

target output) from all crops accounts for an additional 93,000 nutrient requirements (N, P2O5 

and K2O). Table 8 is derived from Table 7 and converts nutrient requirements to their equivalent 

products (here, we illustrate for urea, DAP and MOP). The table displays PEDSA targets and the 

whole set of crops.  
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Table 7.  Using Nutrient Removal Factors to Estimate Fertilizer Requirements 
 

Crops Incremental 
Crop Production 

Nutrient Removal Incremental 
Nutrient Removal N P2O5 K2O 

 ’000 mt ’000 mt nutrients ’000 mt nutrients 
Cowpeas 174 10.35 2.21 6.62 19.18 
Maize 1,738 24.61 10.76 6.24 41.61 
Cotton 78 1.92 0.84 1.14 3.89 
Rice 258 3.18 1.50 1.25 5.93 
Sorghum 219 3.62 1.48 0.90 6.01 
Soybeans 23 1.45 0.31 0.57 2.34 
Beans 49 2.02 0.67 0.67 3.36 
Bananas 23 0.07 0.02 0.29 0.37 
Cassava 1,358 1.56 0.52 2.03 4.11 
Millet 4 0.08 0.03 0.02 0.13 
Groundnuts 19 0.77 0.14 0.12 1.03 
Potatoes 52 0.18 0.08 0.29 0.56 
Sesame seed 14 0.32 0.09 0.38 0.78 
Sugarcane 135 0.13 0.08 0.24 0.46 
Sunflower 0.9 0.03 0.01 0.01 0.05 
Sweet potatoes 114 0.59 0.26 1.14 1.99 
Tea 0.1 0.00 0.00 0.00 0.01 
Tobacco 13 0.37 0.07 0.68 1.11 
Wheat 0.5 0.01 0.00 0.00 0.02 
Total  4,273 51 19 23 93 
Source: Data from MINAG and authors’ calculations using removal factors from research stations. 

PEDSA target crops are listed in Table 1. 
 

 

Table 8.  Using Nutrient Removal Approach to Estimate Fertilizer Requirements 
 

Crop Categories 
Nutrient Product 

’000 mt 
PEDSA Target Crops 170 312 
All Major Crops 189 347 
Sources: Authors’ estimates. The nutrients are converted into urea, DAP and MOP fertilizer product 

equivalents to meet incremental production. 
 

The nutrient removal that corresponds to the incremental production for targeted crops is 

170,000 mt, which translates to an equivalent product weight of 312,000 mt (urea, DAP, MOP). 

The equivalent numbers for all crops are 189,000 mt nutrients and 347,000 mt products, 

respectively. Therefore, increasing PEDSA target crop production from current to target levels 

requires an additional 312,000 mt of urea, DAP and MOP fertilizer product.  
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6.0  Conclusions and Recommendations  

The results indicate that to meet the incremental production necessary to achieve the strategic 

objectives for the targeted crops in PEDSA, Mozambique needs to increase its fertilizer use by 

312,000 mt of products (urea, DAP and MOP). The current fertilizer use levels in Mozambique 

are extremely low with most crops having no fertilizer applied on them at all. This low adoption 

implies that the implementation process will have to start from scratch by introducing fertilizers 

for the first time to the majority of farmers. In a broader context, to attain this high level of 

fertilizer use requires dealing with a number of existing constraints throughout the value chain, 

as discussed below.  

 

Port and Storage Capacity 

Mozambique has a long coastline providing a gateway to several neighboring countries. The 

availability of a wider market beyond its borders provides an opportunity for economies of scale 

from importing cargo with larger vessels and therefore reduced unit costs. Developing a regional 

supply chain will help reduce costs to Mozambican farmers. This may also encourage increased 

private investments in storage or warehouse facilities along the supply chain to neighboring 

countries.  

 

Encouraging public-private investments in port capacity will facilitate larger volumes by 

reducing delays and congestions. The efficiency of the existing infrastructure can be enhanced by 

increasing hours of operations and maintaining an online system for filing the necessary 

documents for clearing cargo. As indicated, the shallow harbor at Beira can be dredged to 

accommodate larger vessels. To reinforce gains from investments at the port, it is also important 

to invest in inland transport services and storage facilities at both the wholesale and retail levels 

to accommodate the overall larger volumes of fertilizer and to reduce the distance to farms.  

 

Private investments will benefit from policy measures that create business-friendly procedures in 

licensing and taxation while reducing wait times at the port and borders with neighbouring 

countries. This can only happen if the regional governments (COMESA, SADC) can harmonize 
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their trade policies, particularly for fertilizers, by eliminating or reducing tariff and non-tariff 

barriers.  

 

Output Markets 

Increasing local output storage on or near farms will reduce post-harvest losses, while 

investments in irrigation will reduce weather-related risks. Organizing input-output linkages such 

as those that exist for tobacco and sugarcane will encourage investment by reducing risks and 

costs to enable farmers to commercialize. The establishment of grades and standards and 

provision of training in improved storage and handling in order to promote value addition and 

reduce post-harvest losses should go hand in hand. Investing in rural roads to move inputs and 

products from suppliers to producers to consumers will improve farmers’ ability to participate 

more efficiently in both input and output markets, contributing to the sustainability of fertilizer 

use.  

 

Agro-Dealer Capacity 

Mozambique is a nascent fertilizer and hybrid seed consumer. The low adoption can be 

attributed to farmers’ limited knowledge of appropriate crop husbandry practices, including the 

benefits of fertilizer application on major food crops such as maize, cassava and vegetables. 

Training in proper handling and use of fertilizer particularly at the retail level will encourage 

adoption. Additional training in marketing and business skills will enhance the capacity in the 

distribution network and promote private sector initiatives to capitalize on business growth 

opportunities.  

 

Strengthening the capacity of MINAG and IIAM to identify and disseminate improved 

technologies is very crucial. Information on crop- and area-specific fertilizer recommendations 

should be a crucial component of this training. These training programs will supplement the 

weak extension services that exist in the rural areas. Strengthening research and extension 

services through fertilizer trials in the field and provision of soil testing facilities at affordable 

prices will benefit farmers. 
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Regulation 

There is a draft fertilizer policy paper that requires finalization and parliamentary approval once 

the stakeholders and legal experts have had an opportunity for input. Having this in place can 

support regional harmonization. These rules and regulations should be backed with 

implementation capacity in the form of well-trained inspectors and other staff and material 

requirements.  

 

An important part of policy in general is the creation of a business-friendly environment. For 

instance, subsidies can be positive or negative for businesses depending on how they are 

designed and implemented. Targeted, well-communicated, time-specific subsidy programs that 

include exit strategies are less deleterious than blanket, ad-hoc policies that create uncertainty in 

the marketplace.  

 

Finance and Risks 

Risk-sharing arrangements to improve access to credit and cushion banks from defaults are 

important because the agricultural sector is associated with relatively higher risks compared to 

the service and manufacturing sectors. This is an area in which AFAP could provide assistance to 

firms that have a good business model but require financing to achieve their full potential.  

 

The problem of post-harvest losses and volatile prices can be eased with the establishment of a 

warehouse receipt system, in which farmers receive inputs on credit and deliver output to 

suppliers as collateral, which is then sold during favorable price periods; farmers are refunded 

the balance after deductions for input and transaction costs. However, such arrangements require 

reliable legal frameworks, particular on property rights, which are generally weak in SSA. Lack 

of land ownership titles and inefficient legal systems that do not provide protections will not 

encourage risk-taking by entrepreneurs.  
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Appendix 

Table 9.  Cereal Production in SADC Region  
 

Country 2007 2008 2009 2010 2011 2012 

5-Year 
Average 
(2007-
2011) 

2012 
Versus 
5-Year 

Average 

2012 
Versus 
2011 

 Production in ’000 mt 
Mozambique 2,168 2,284 2,526 2,641 2,935 1,439 2,511 -43% -51% 
Angola  734 756 1,053 1,178 1,410 876 1,026 -15% -38% 
Botswana  29 37 42 55 42 31 41 -24% -26% 
Lesotho  78 88 86 137 73 29 92 -69% -60% 
Malawi  3,616 2,976 3,834 3,572 4,080 3,799 3,616 5% -7% 
Mauritius 2 2 2 2 2 2 2 0% 0% 
Namibia 114 121 111 155 117 166 124 34% 42% 
Republic of 
South Africa 

9,292 15,550 14,855 15,122 13,277 13,194 13,619 -3% -1% 

Swaziland  47 64 71 75 89 76 69 10% -15% 
Tanzania  5,448 5,622 5,265 7,095 6,787 7,558 6,043 25% 11% 
Zambia 1,537 1,452 2,182 3,078 3,346 3,185 2,319 37% -5% 
Zimbabwe 1,200 660 1,561 1,534 1,652 1,120 1,321 -15% -32% 
Total 24,266 29,611 31,588 34,643 33,807 31,474 30,783 2% -7% 
Source: SADC, Food Security Early Warning System. Food Security Update, July 2012. 

 

Table 10. Percentage of Farms Using Improved Seeds  
 

Crop 2004/05 2005/06 2006/07 
Maize  5.6 9.3 9.9 
Rice  3.3 4.0 2.9 
Cowpeas  3.5 3.9 6.0 
Source: MINAG. Adapted from PEDSA. 

 

Table 11. Farms Using Fertilizer and Pesticides by Farm Scale Category 
 

Farm Using Fertilizer Using Pesticides 
Size Number Number Percent Number Percent 
Small 3,801,259 140,516 3.7 93,194 2.5 
Medium 25,654 2,733 10.7 2,452 9.6 
Large 841 250 29.7 242 28.8 
Total 3,827,754 143,499 3.7 95,888 2.5 
Source: Censo Agro–Pecuário 2009-2010: Resultados Preliminares, Instituto Nacional de Estatística 

(INE), Maputo, 2011. 
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