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Abstract 
Cereal grains are the most important source of the world’s total food and staple food for most developing 
countries. The main objective of this paper is to analyze the Namibian cereal grains by examining trends in 
annual output, imports and exports as well as consumption volumes for over the period of fifteen years. Due to a 
variety number of grains being produced and consumed, the main focus is on maize and pearl millet. Data were 
collected from the Namibian Agronomic Board and from Food and Agriculture Organization of the United 
Nation Statistical yearbooks for various years. A combination of descriptive statistics has been applied as the 
method of analysis of the collected data, providing concise summaries about the observations that have been 
made. The findings show that the production of both maize and pearl millet has increased over the year reviewed 
due to relative increase in area harvested and yield. Consumption of pearl millet represents one fifth (20%) of the 
national cereal consumption, while maize represents one third (33%). On average the per capita consumption of 
maize is around 44kg per year while millet is about 29kg per year. The consumption of both maize and pearl 
millet rose at an average annual rate higher than the production rate, particularly for maize. To cover deficits 
between consumption and production, imports become a viable option, especially for maize.  
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1. Introduction 
Grains are commonly known to be the source of staple food all over the world with under-developed and 
developing countries leading in consumption due to their inexpensive nature or readily available as food (Henry, 
et al 1996; Abdelrahman, 1998). According to Adamowicz (1988), in the under-developed and developing 
countries, grains represent over 70 percent of the average per-capita intake. From place to place, grains as staple 
food may vary, for instance in Southern Africa, maize, wheat, sorghum, and pearl millet are dominant as source 
of staple food. In the case of Namibia as this paper focuses, maize and pearl millet are the main staple food crops 
grown in the country under both irrigation and dry condition. Grain production in Namibia represents the 
foundation for the growth of agricultural income, rural employment, consequently contributing to import 
substitutes and household food security. Namibia is highly vulnerable to climate change, which manifests itself 
in floods and droughts (Thomas & Mpofu, 2013). Therefore, changing in rainfall patterns has the potential of 
bringing disastrous implications to a country like Namibia in terms of agricultural production. Many crops have 
been lost during the years of severe flood that resulted in low grain production and food shortages. Given these 
challenges, rainfall pattern has proved to be the main obstacles for both maize and pearl millet which are 
required in order to attain food security and economic development in Namibia. Namibia has a low and erratic 
annual rainfall, Averaging 350 mm–700 mm and the temperature can reach 40 oC in summer, and thus crop 
production activities are limited, primarily due to dry condition and poor soil fertility (Louise, 2009). According 
to Mona et al. (2009) the performance of agricultural production in Namibia fluctuates in response to climatic 
conditions, thus, food self sufficiency varies from 35% to 75% of total demand. The production of both maize 
and pearl millet in Namibia is only possible in the north and north eastern part of the country where rainfall is 
sufficient and at few irrigation schemes where permanent water is available. Only 1% of the country’s total 
surface area is suitable for seasonal and permanent crop production and prospects for expansion of staple crop 
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production are limited. Thus, the country is likely to remain dependent on imports of all important cereals to 
meet domestic consumption needs. According to the study conducted by the United Nation Development 
Programme in 2008, the country has been experiencing severe drought and flood in recent decades which 
resulted in cereal output reduction and this periodic fall in cereal output creates cereal deficits which increase 
cereal imports and prices.  

Millet known as the world’s most important cereal grain in total production (Eric et al., 2012), is commonly 
named Mahangu (Pearl Millet (Pennisetum glaucum)) in Namibia. It is a subsistence rain fed cereal crop and the 
most important staple food grain, of which, over 50% of the Namibian population depend on, mainly produced 
by small scale farmers in the Northern Communal Areas for household consumption (Matanyaire, 1996). It is a 
very advantageous crop among other cereal due to the fact that it can be and is grown in area of low rainfall (300 
mm – 500 mm) per year, and very high temperature of above 30 oC (Andreas, 2013; Ibrahim et al., 2012). Pearl 
millet is the principal source of food security to the majority of the country’s small holders, sown to almost 80% 
of cropped area and accounts to 24% of total calorie intake and approximately 40% of cereal grain intake by 
Namibian consumers (Rohrbach et al., 1999). Each year, the majority of the Namibian farmers fail to produce 
enough grain to meet household consumption requirements due to limited rain and frequent drought reducing 
average grain production, especially for pearl millet (Matanyaire, 1998). Shortage of quality, locally adapted 
millet seed leads to low yield, as a result, around 5000 tonnes of pearl millet is imported from India as an 
addition to the domestic production (Mona et al., 2009). Due to a combination of low yields and fluctuating 
production that made trade infeasible, pearl millet is very thinly traded in the world market (Basavaraj et al., 
2010). In Namibia, pearl millet represent one fifth of the national cereal consumption, with maize and white rice 
representing one third each. According to Leporrier et al. (2004), Millet consumption is significant in both rural 
and urban households in terms of both the quantity consumed and the frequency of consumption.  

On the other hand, white maize is a largely commercially produced staple food grain crop in Namibia, planted 
under both irrigation and rain fed conditions, with domestic production of more than 50% of maize requirements 
(Mona, 2009) and most of it is imported from South Africa. The demand for maize has increased in Namibia as 
the production of pearl millet has decreased due to flood and drought that affect the country almost every year 
and more money is spent on the importation of both maize and pearl millet which could be produced 
domestically. The impact of increase in yield for both maize and pearl millet cannot be overemphasized as it 
affects rural household food security, health and income generation. Higher yield have proven in many ways to 
have increased farmer’s income and improve food security. According to Joseph (2011), more than 90% of the 
maize in Africa is used for food, with an average per capita consumption of about 50 kg and 30 percent of world 
food maize is consumed in Africa, with Sub Saharan Africa consuming the vast majority. Maize has been the 
largest cereal crop in Ethiopia since the 1990s, according to Food and Agriculture Organization statistics data, 
and its production has increased from an average of 2.3 million tons in the 1990s to 3.2 million tons in the early 
2000s (Shahidur, 2010). The developing countries account for more than 55 percent of cereal trade, and cereal 
grains imports in these countries have grown at annual rate above 10 percent. The production of cereals in the 
developing countries has grown to 2.5 percent in the last decades; higher cereal imports for these countries have 
been due to economic policies that have discouraged domestic production in some countries either through 
taxing of agriculture or through macroeconomic policies that have reduced needed agricultural investment and 
infrastructure (OECD, 1993).  

The organization of this paper is as follows: part one is introduction. Part two consists of the methodology 
application used in this paper. Part three contains data description. Part five, gives the results and discussions as 
obtain from the analysis of data. Lastly part five consists of closing remarks.  

2. Materials and Methods 
The study relies on secondary data compiled from various published sources. The data set of this paper contains 
harvested area, yield, annual output, import, and export and consumption volume of both maize and pearl millet. 
The construction of the above mentioned data collection is based on the following years 1999–2013. The 
accuracy of the results presented here are directly dependent on the data source and the classifications therein. 
Data on area, production, yield and consumption were obtained from the Ministry of Agriculture, FAO statistics, 
World Bank and from scientific journals. Data on import and export are been obtained from the Namibia 
Agronomic Board as well as from the Namibia Statistic Agency. For all crops, domestic availability (the sum of 
production and net trade, i.e., production + (export-imports)) has been calculated to serve as a proxy for demand. 
Simple statistical measures such as average and the compound annual growth rates have been computed to 
analyze the trends. In order to further analyze the per capita availability of each cereal grain per year has been 
calculated. The availability of the crops differs from consumption with regard to stock variation from year to 
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year. 

The descriptive statistics has been over the years applied as the method of analysis in many studied fields. It is 
widely known for providing concise summaries about the sample and about the observations that have been 
made. Such summaries may be either quantitative, i.e. summary statistics, or visual, i.e. simple-to-understand 
graphs. These summaries may either form the basis of the initial description of the data be a part of a more 
extensive statistical analysis, or they may be sufficient in and of themselves for a particular investigation (Manju 
et al., 2014).  

In the same vein, this paper has adopted this method as the main tool for data analysis. Summaries and graphs as 
well as tables have been presented for simply describing what is or what the data shows. 

3. Results and Discussion 
Over the period studied which is from 1999-2013, the year 2005/2006 and 2012/2013 cropping season, received 
a favorable rain that contributed to a record local production of 72,438 tons of white maize, from a total of 
15,815 hectares planted under irrigation and rain-fed conditions respectively. The average rain-fed yield was 3.3 
ton/ha and irrigation farms yielded an average of approximately 7.6 ton/ha. In spite of this rain, the production of 
both maize and pearl millet was extremely below average. There was a massive reduction in maize output of 
48% below average and 14% lower than the 2010/2011 harvesting season. The production for pearl millet 
decreased with 47% below average and 41% lower than the 2010/2011 harvesting season. This occurred as a 
result of heavy rainfall and flooding in most production areas.  

 

Table 1. Annual growth rates of maize and pearl millet production, consumption, and trade (1999–2013) 

 Maize (1999–2013) Millet (1999–2013) 

 Average growth Annual growth rate (%) Average growth Annual growth rate (%)

Area Harvested (1000 ha) 28 -1.6 236 -0.5 

Yield per ha (MT/HA) 1.6 7.4 0.2 -5.0 

Production (1000 tonnes) 46 5.8 57 -2.7 

Food Consumption (1000 tonnes) 85 1.7 56 0 

Import (1000 tonnes) 71 0.9 3 -6.3 

Export (100 tonnes) 2 -100 0 0 

 

During the period 1999–2013 maize yield per hectare has rose to an annual average growth rate of 7.4 percent, 
although there has been a reduction in area harvested. The production has increased with 5.8 percent, with the 
consumption annual growth rate of 1.7 percent (Table 1). On the other hand, due to a reduction in both area 
harvested and yield for pearl millet, the production has declined at an annual growth rate of -2.7 percent. An 
import of maize has increased at an annual growth rate of 0.9 percent. 
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On the other hand, the local production of maize from both rain fed and irrigation has also shown a considerable 
increase as a result of increase in yield. Despite this increase in production, Namibia still remains the deficit 
maize producer and has to import maize from South Africa to cover these deficits in order to meet the required 
domestic maize demand. In contrast, around 5000 tonnes of pearl millet is imported from India due to a 
reduction in local production caused by drought and flood that recently been occurring in the country. As these 
crops are the major staple food in Namibia, with pearl millet representing one fifth (20%) percent of national 
cereal consumption and maize representing one third (30%), their consumption has trended up and more is 
required to meet the demand. In future a number of studies need to be conducted with depth analysis on the ‘how 
part’ of improving yield of these main grain crops in order to make a country food secure.  
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