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ABSTRACT 

 
Today, meeting the food demand of a rapidly increasing global population is emerging as a 

big challenge to mankind. Postharvest losses are one of the major contributing factors to food 

insecurity and hunger across the developing world. Magnitude of postharvest losses vary 

considerably across different crops and economies. This study was conducted to examine 

postharvest losses of rice and the implications on livelihood and food security in Cameroon 

and the Gambia. It specifically a) evaluates the extent of postharvest losses of rice, b) assess 

the implications of these losses on livelihood and food security, c) identify causes of 

postharvest losses and measures put in place to reduce these losses. The study chooses 

Cameroon because it satisfies only about 28.8 percent of its demand for rice. Majority of the 

households in rural and urban areas remain vulnerable to food insecurity. The country also 

spends so much money on imports just like The Gambia, despite endowed with huge potential 

land suitable for rice production. The study makes use of primary and secondary data. For 

primary data, semi-structured questionnaires were administered to 250 respondents in North 

West region of Cameroon and Central River Region of the Gambia. This was complemented 

with thirty (30) key informant interviews. Findings reveal that threshing stage has the highest 

quantity of losses occurrence in both countries losing up to 19% and 17%, followed by drying 

9.3% and 7%, storage 4.2% and 6%, milling 1.3% and 1% and transportation 1.33.% and 

0.8% for The Gambia and Cameroon respectively. The results indicate that postharvest loss 

reduces income and employability of the people in the study areas. The postharvest loss was 

constrained by lack of processing equipment, poor infrastructural network systems, lack of 

appropriate storage system, and inadequate knowledge and skills on postharvest handling and 

management among others. The study recommend that trainings on postharvest loss reduction 

techniques and provision of low-cost threshing technologies to farmers by 

governments/NGOs. 

 

Key words: Postharvest losses, rice, livelihood, food security, Cameroon and The Gambia 
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CHAPTER ONE 

INTRODUCTION 

1.1 1 Background to the study 

Meeting the food demand of a fast growing global population is rising as a big challenge to 

mankind. The world population is projected to grow to 9.1 billion people by the year 2050, 

and about 70% additional food production will be required to feed the population (Kumar 

et al., 2017). Most of this population rise is expected to come from the developing 

countries, most already facing issues of hunger and food insecurity. 

Eradicating global hunger by 2030 is one of the main objectives of the United Nations 

Food and Agriculture Organization (FAO) as reflected in the new post-2015 sustainable 

development agenda. As patterns of production and consumption continue to evolve, 

postharvest losses reduction in agricultural output will play an increasingly significant role 

in making sure that food-deficits are off setter. While the number of food insecure 

population remains unacceptably high (FAO, 2010; IFAD, WFP, and FAO, 2012), each 

year worldwide, massive quantities of production is lost due to poorly handled harvest and 

infrastructure (FAO, 2012). 

In the last few years, most of the countries have focused on improving their agricultural 

output, land use, and other policies measures to cope with this increasing food demand. 

However, postharvest loss (PHL), a critical issue, does not get the required attention. For 

example less than 5% research finance has been apportioned for this impediment in 

previous years (Kitinoja et al., 2011). Nearly one-third of the food produced (about 1.3 

billion ton), worth about the US $1 trillion, is lost universally during postharvest operations 

every year 

(Gustavsson et al., 2011). ―Food loss‖ is defined as food that is available for human 

consumption but goes unconsumed (Aulakh et al., 2013). The solutions to reduced 

postharvest losses requires a modest investment which higher return compared to increase 

crop production to meet the food demand. 

The postharvest loss includes the food loss across the food supply chain from harvesting of 

the crop until its consumption (Aulakh et al., 2013). The losses can broadly be categorized 

as weight loss due to spoilage, quality loss, nutritional loss, seed viability loss, and 

commercial loss (Boxall et al., 2001). The magnitude of postharvest losses in the food 

supply  chain  varies  considerably  among  difference  crops  produce  and  economies.  In
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developing countries, individuals try to make the best use of the food produced, though, a 

significant volume of rice is lost in postharvest processes due to a lack of knowledge, 

insufficient technology, and poor storage infrastructure. In contrast, in developed countries, 

food loss in the middle stages of the supply chain is relatively small due to the availability 

of innovative technologies and efficient crop management and storage systems. 

Nevertheless, a substantial portion of food is lost at the end of the supply chain, known as 

food waste. ―Food waste‖ can be defined as intentional non-food use of food which is due 

to spoil/expire (FAO, 2014). In 2010, approximately, about 133 billion pounds of food was 

wasted at retail and consumer level in the United States. On a calorific content basis, losses 

in cereal crops grip the principally, shared (53%). crops such as cereal grains, such as 

wheat, rice, and maize are the major source of the world staple food in most of the 

developing countries. Minimizing postharvest losses in the supply chain might be one 

resource-efficient means that can help in strengthening food security, sustainably fighting 

hunger, plummeting the agricultural land desirable for production, and enhancing rural 

livelihood (FAO, 2014). 

Postharvest losses accounts for direct physical losses and quality losses that decrease the 

economic value of the crop or may make it unsuitable for human consumption. In severe 

cases, these losses can be up to 80% of the total production (Fox, 2013).In African 

countries, these losses have stood a range between 20% to 40%, which is considered low 

agriculture productivity in several regions of Africa (Abass et al., 2014). According to the 

World Bank report, sub-Saharan Africa (SSA) alone loses food grains value about USD 4 

billion every year. These loss play a critical role in influencing the lives of millions of 

smallholder farmers, impacting on the available food volumes and trade-in values of the 

commodities. In addition to economic and social implications, postharvest losses also 

influence the environment, like land, water, and energy used to produce the lost food are 

also wasted along with the food chain. Likewise, the land used to grow the food is another 

valuable resource that goes to waste due to these losses (Zorya et al., 2011). 

Considering criticality of PHL reduction in enhancing the food security, it becomes 

imperative to know the form and scale of these losses across the world, particularly in 

developing countries, and pinpoint these causes and possible solutions. Although loss occur 

at each stage of the supply chain from production to consumer level, and these losses are 

considered most critical in developing countries. Postharvest losses in food crops have been 

estimated to claim between 30 to 40% of all food crops in developing countries. 

Postharvest losses significantly imperil the livelihood of smallholder farmers across rice 
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value chain by plummeting valuable income and profitability of farmers depend and 

sustains the livelihood of 100 million people and employ more than 20 million in the 

production in Africa (WARDA 2005). Sub-Saharan Africa (SSA) loses 20 million metric 

tons of food prized at over $4 billion every year as a result of postharvest Alliance for a 

Green Revolution in Africa- (AGRA 2013). 

 

1.2 Statement of the Problem 

During a research prioritization exercise undertaken by Action Against Hunger (ACF) 

Food Security and Livelihoods Sector (FSL) in Mali 2011, postharvest handling was 

recognized as one of the priority areas requiring attention. 

Postharvest losses account for direct physical losses and quality losses that reduce the 

economic value of the crop or may make it unsuitable for human consumption. In severe 

cases, these losses can be up to 80% of the total production (Fox, 2013). 

Every year African smallholder farmers experience huge postharvest losses of their crops. 

These losses represent significant costs at household and national level and have been at 

the center of research, policy, and development practice in the last 50 years (Food 

Agriculture Natural Resources Policy Analysis Network (FANRPAN), 2017)). 

Food security in Africa has remained elusive. Huge postharvest food loss account about 

40% this significantly reduces the amount of food available to consumers, reduces the 

number of marketable products. As a result in income losses of 15% or more for the 470 

million smallholder farmers, as well as for food traders, processors, transporters, and 

retailers (Ihedioha, 2017) 

According to the World Bank report, sub-Saharan Africa (SSA) alone loses food grains 

worth about USD 4 billion every year (Zorya et al., 2011). In Africa, these losses have been 

estimated to range between 20% and 40%, which is highly significant considering the low 

agricultural productivity particularly several regions of Africa (Abass et.al, 2014). 

Currently, it is estimated the 30% or 1.3 billion metric tons of food produced for human 

consumption is lost along supply chains. These losses result in at least 15% lost income for 

over 470 million actors across the agriculture value chain (Ambuko et al., 2017) 

The government of The Gambia between the periods of 2000 to 2016 invested over $200 

million in increased production. Local production meets only 20% while‘s imports, and 

other forms constitute 80% of the total requirement for rice in the country. Which valued to 

about $40 million, agriculture accounts for only 23% of gross domestic product (GDP) and 
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75% of the rural population yet food insecurity is an increasing problem with 285,000 

people at risk of food insecurity (FAO, 2014), while 30% are considered ‗moderately‘ or 

‗severely‘ food insecure (Permanent Interstate Committee for Drought Control in the Sahel 

(CILSS, 2015)). The above is attributed to food insufficient income from low-input and 

low-output farming activities to ensure food security for the majority of rural households. 

Smallholders who are largely subsistent, cultivating less than 1.5 ha. With obtainable yields 

of only about one mt/ha for food crops, most farmers are net purchasers of food, and over 

40 percent of the population do not have adequate, balanced and quality. 

Also inappropriate fertilizers are used in many areas because there is a lack of soil testing, 

thus uneconomic blanket applications of expensive and scarce fertilizer are used. Most 

crops are, of necessity, organically produced in Africa. Shifting cultivation and fallowing is 

still the predominant means of restoring soil nutrients. Fallow periods are becoming 

shorter, and acquiring new land is now much more difficult with the increases in population 

and urbanization. As stated earlier, government subsidies have been removed on the 

importation of agricultural inputs. Although in The Gambia and some other African nations 

the import duty on agricultural inputs is waived, the foreign exchange required for 

importation is often not available (Ceesay, 2004). 

Farmers sell the bulk of their produces immediately after harvesting, usually at giveaway 

prices. During the ‗hungry season,' they buy at exorbitant prices whereas they sold cheaply 

to the local merchants during harvest. Hence, this practice is not sustainable and takes cruel 

advantage of the poor farmers, and this may even get worst with postharvest handling is a 

big challenge. 

Cameroon satisfies only about 28.8 percent of its demand for rice. 30 % of Cameroonian 

households in rural and urban areas remain vulnerable to food insecurity. Food insecurity 

increased from 19 percent in 2015 to 24 percent in 2016 in some regions (WFP, 2017). 

The WFP/FAO revealed that 10% of rural households are in a persistent state of relatively 

food insecure. People suffering from this low productivity and health-sapping condition are 

forced to skip meals, to reduce the size of their meals or to buy the cheapest available 

foods. Food security experts have concluded that without renewed efforts to scale up the 

domestic availability beyond present levels, Countries will continue to have deficient 

access to adequate food. 

Rice production is limited by high input cost, poor roads, and access to markets, land 

degradation, lack of technical services and institutional support, postharvest losses among 
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others. These impediments incredibly make these countries to lose huge sums of money 

due to reliance on high import levels rather than domestic rice production. Cameroon 

imports approximately 650,000 tons of rice into the country each year, while only 135,000 

tons of rice is locally produced. The country spends approximately 145 billion French CFA 

importing rice, annually (Horwitz, 2014). In 2016, they spend 150 billion CFA, and 

domestic demand is continuing to escalate, driving expenditure higher and higher. 

The problems facing Agriculture in Africa have been well researched on and documented 

(IFPRI, 2011, FAO, 2006). In spite of the progress made in the last decade, postharvest 

losses of crops remind a serious problem in Sub Saharan Africa and Cameroon and the 

Gambia no exception. 

According to FAO, the future is gloomy because world population is predicted to grow 

from around 6 billion to 8.1 billion people by 2030 (Ceesay, 2004). Population will be 

growing at an average of 1.1% a year up to 2030, compared to 1.7% annually for the past 

30 years. 

Food production will have to increase to provide for this increased population. According 

to FAO (2002), much of future food production growth will have to come from higher 

productivity. In developing countries; almost 70% of the increase in crop production will 

come from higher yields, around 20% from an expansion of arable land, and around 10% 

from multiple cropping and shorter fallow periods. Climate change could increase the 

dependency of some developing countries on food imports. Hardest hit will be small‐scale 

farmers in areas affected by drought, flooding, or salt intrusion or sea surges. Many 

countries in Africa are likely to become even more vulnerable to food insecurity unless 

effective measures for increasing productivity, reducing production costs, and protecting 

the natural resource base are taken. 

Unfortunately, very few systematic studies have been undertaken to assess the extent of 

postharvest loss of rice, identify critical loss points, evaluate the causes of postharvest 

losses, and evaluate the postharvest handling practices and challenges of smallholder 

farmers in the Gambia and Cameroon. Furthermore, there is limited knowledge on the 

implication of postharvest loss on livelihood and food security of rice farmers. This study 

attempt in that direction in two important rice production hub in the two countries notably 

Sapu of the Central River Region of the Gambia and the Ndop Rice plain of the Northwest 

Region in of Cameroon. 
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1.3 Objectives of the Study 

The main objective is to assess postharvest losses and its implication on livelihood and 

food security in Cameroon and The Gambia. 

1.3.1. Specific objectives 

The specific objectives of this study are: 

 
1. To evaluate the extent of postharvest loss of rice and identify critical loss points along 

the postharvest handling chain, 

2. To assess and analyze the implications of these losses on livelihood and food security 

of farmers, and 

3. To identify causes of postharvest losses and measures to be put in place to reduce these 

losses. 

 

1.4 Research questions 

The above research objectives were rephrased to the following research questions: 

 
1. To what extent is rice loss and what are the critical points of loss along the postharvest 

handling chain? 

2. How do the losses affects livelihood and food security in Cameroon and The Gambia? 

 
3. What are the causes of PHLs of rice and what measures can be put in place to reduce 

losses? 

 

1.5 Significance of the Study 

Considering that little or no studies regarding such assessments have been undertaken in 

these regions, it is hoped that this research can provide useful information for further study. 

The study is significant at four levels, notably the nexus of postharvest losses of rice, 

livelihood and food security in the study areas. 

First, the findings of the study will inform local, regional and national policy-making and 

plan on issues of connection to postharvest losses stages of rice in The Gambia and 

Cameroon and the appropriate mechanisms needed to address this impediment. 

Second, regarding the impacts on livelihood and food security, the findings of the study 

will attempt to provide governments and development partners with suggested solutions to 

addressing the challenges confronting African postharvest loss handling to ensure food 

self-sufficiency and sustainable agricultural development. 
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Third, at policy implementation level, the findings of the study will identify technical 

constraint(s) and provide good practices which when implemented will help reduce 

postharvest losses of rice. 

Forth, at the level of research, the findings of the study will help extend the frontiers of 

knowledge on postharvest losses stages of rice in The Gambia and Cameroon in particular. 

Addressing postharvest losses is a high priority in the effort to combat hunger, raise income 

and improve food security and livelihoods. 

I chose rice as the focus of my study because it is a staple food that qualifies as a strategic 

crop in Cameroon and The Gambia through a robust accounting of postharvest losses 

hence, this study will provide more reliable information for analyses and policy making is 

therefore needed. 

 

1.6 Organization of the study 

The study has been organized into five chapters. Chapter-I introduces the issue of the 

theme of the study, statement of the problem, objective and specific objectives of the study. 

Chapter-II deals with literature review and theoretical framework. Chapter-III describes the 

methodology adopted. Chapter-IV deals with the results and data presentation and chapter- 

V highlights the summary, conclusion, and recommendations. 

 

1.7 Scope of the study 

This research focuses on assessing postharvest losses of rice and its impact on livelihood 

and food security. The scale and severity of postharvest losses of rice impacts may be 

slightly different from country to country; region to region and even at community level, 

with different impacts on livelihoods and food security. This study covers the North West 

Region of Cameroon and Central River region of the Gambia these are areas favorable for 

rice production were most resources of these countries are dislodge. 

 

1.8 Description of the study areas Location 

1.8.1. Description of the Gambia 

 

1.8.1.1. Location 

 
The Gambia is located on the West Coast of Africa straddling the River Gambia from 

which the country derives its name. Senegal surrounds the Gambia on three sides north, 

west, and south, with the Atlantic Ocean on the west. It is between latitudes 13° and 14°N 
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and longitudes 13° and 17°W. At its widest point, the country is less than 48.2 km (30 

miles), covering a total area of 11,295 km² of which water covers about 1,300 km² (11.5%). 

 

 

 
Figure 1.1 Map of The Gambia 

1.8.1.2. The Gambia climatic condition 

The climate of The Gambia is largely semi-arid. It has a short rainy season lasting from 

June to October followed by a seven-month long dry season (Department of Water 

Resource- DWR, 2016). Average daily temperatures are 28.2°C in the dry season and 28°C 

in the rainy season. Based on the rainfall pattern, three main agroecological zones 

distinguish The Gambia: Sahelian, Sudano-Sahelian, and Sudan-Guinean. 

The Sahelian Zone is characterized by an open dry season, savannah vegetation, 

unpredictable rainfall normally registering less than 600 mm, and a cropping season of 

seventy-nine days (DWR, 2016). Soils have low water retention capacity posing a high-risk 

for long-duration crops. Therefore, only the short-duration and drought-tolerant crops are 

cultivated in this agroclimatic zone. North Bank Region and Central River Region 

administrative areas fall within this zone. 

The Sudano-Sahelian Zone lies within the 600 mm to 900 mm rainfall area and has a 

growing season of seventy-nine to one-hundred-and-nineteen days, suitable for a wide 

range of crops. This agro-ecological zone covers Lower River Region and Upper River 

Region. 

The Sudan-Guinean Zone lies within the 900 mm to 1,200 mm rainfall isohyets with a 

growing season of one hundred and twenty to one hundred and fifty days. The principal 

crops cultivated in this agro-ecological zone are early millet, late millet, groundnut, rice, 

Central River Region South 

Wallingara 
Sapu 

Saruja Kerewan 

Jally 
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maize, sorghum, sesame, and cowpea. This zone, characterized by a cool, dry season with a 

temperature ranging from 18ºC to 36ºC and relative humidity between 43% and 88% is 

suitable for fruits and vegetable production. Banjul and the western region fall within this 

agroecological zone (DWR, 2016). 

1.8.1.3. egetation 

 
As in other Sahelian countries, vegetation in The Gambia is dominated by Savannah 

woodland. The Guinea Savannah, characterized by broad-leafed trees, is dominant in the 

western part of the country. The Guinea Savannah thins eastwards into the Sudan Savannah 

where shrubs and grasslands dominate. Gallery forests and mangroves dominate the 

coastline with the latter extending inland to the limits of the estuary. 

 

 

Figure 1.2: Land use by region 

Source: State of the Environment Report March, 2008 – National Environment Agency, 

the Gambia 

1.8.1.4. Demography and population growth 

Population of the Gambia is about 1.8 million (2013) with a growth rate of 3.1% per year, 

in 2013 (Gambia Bureau of Statistics (GBOS 2013)). Those 25-years old and younger from 

64.1% against the aging segment 65-years and above representing only 2.7%. Population 
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density is estimated at 174 persons per square kilometer (GBOS, 2013), which is one of the 

highest in sub-Saharan Africa. 

Since 1983, the Gambian population has grown more urbanized at a rate increasing from 

30.8% in 1983 to 37.1% in 1993 and reaching 50.3% in 2003. It stood at 46.9% in 2013. 

This could be explained by the movement of young people from the rural to the urban areas 

in search of jobs. Economic activities and opportunities for employment in the urban areas 

have drawn 41% of the population to live in urban areas of Banjul, Kanifing, and Brikama. 

This phenomenon is not unique to The Gambia. It affects virtually all African and other 

developing countries. Indeed, from 373 million in 2007, the urban population in Africa is 

expected to reach 658 million in 2025 and 1.23 billion in 2050, accounting for nearly 62% 

of African population (UN-Habitat, 2008). This trend poses several challenges to African 

governments with problems of food and nutrition security, health, poverty,  and 

employment among others. In The Gambia, rice is seen as a strategic crop with potential 

for leverage food security and generating incomes and employment opportunity. 

1.8.1.5. Agriculture and the economy 

With a liberalized economic system governed by the free market forces, agriculture is the 

backbone of The Gambia economy with a historic reliance on groundnuts (peanuts) for 

export, a significant tourism industry, and re-export trade built up around its ocean port. 

The geo-politics of being surrounded on three sides by Senegal compounds the country‘s 

vulnerability to exogenous shocks. In 2011, The Gambia gross domestic product (GDP) 

was estimated at US$898M while the International Monetary Fund estimated it at 

US$977M (WB, 2011). 

The rural population shoulders the burden of extreme poverty the most. According to 

CILSS (2003) stands at 15% below the poverty line of 4% in the Greater Banjul Area 

(GBA) compared to nearly 35% of rural households. 

Growth in the national economy in The Gambia has linked agriculture which comprises the 

five sub-sectors of food crops, horticulture, livestock, fisheries, and forestry. These account 

for nearly 22% of GDP and employs about 70% of the country‘s labor force. Peanut 

production accounts for 6.9% of the total output, with 8.3% for other crops. Livestock 

contributes 5.3%, fishing 1.8%, and forestry 0.5%. 

Industry accounts for approximately 8% of GDP, and services approximately 58%. Limited 

amount of manufacturing is primarily agricultural-based from liming and peanut processing 
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to bakeries, a brewery, and a tannery. Other activities include soap making, bottling of soft 

drinks and cloth making. 

The Gambia ranked 172 out of 187 countries and one of the poorest and territories in the 

(UNDP, 2014) Human Development Report. The Gambia HDI value increased from 0.300 

to 0.441, an increase of 46.9% or annual average increase of about 1.17% between 1980- 

2013 (UNDP, Human Development Report, 2014). 

Agriculture productivity which is predominantly subsistence with food crops such as 

cereals (early millet, late millet, maize, sorghum, rice, and findo) and cash crops such as 

groundnuts, cotton, sesame, and horticulture products, is low. Food and cash crop yields in 

2001-2008 were low, compared to the second half of the 1990s which scored about 1,000 

kg/ha for groundnuts and upland and early millet, about 1,100 kg/ha for maize and swamp 

rice (ANR/POLICY 2009). This low crop production could be attributed to inadequate use 

of inputs, inefficient marketing, and weak institutional service delivery. 

Sixty‐three percent of the total population lives in the rural area, a majority of which are 

resource‐poor, subsistence farmers. Sixty‐eight percent of the total population lives below 

the poverty level. The Gambiaʹs Human Development Index ranking in 2001 was 149 out 

of 162 countries. The literacy rate is only 36%. 

 

The Gambia has a per capita rice consumption of 117.33 kg. This is the highest among 

Sahelian countries, and third highest in West Africa (WARDA, 1993; Marong et al., 

2001). Due to a high population growth rate of 4.2% per annum, and a high influx of 

refugees and immigrants from the sub‐region of West Africa, total rice consumption has 

been increasing over the years; meanwhile there has been a steady decline in rice‐ 

growing area and productivity 

 

1.8.2. Description of Cameroon 

1.8.2.1. Cameroon country profile 

Cameroon is a lower-middle-income country and a population of 23.3 million people, with 

230 ethnic and linguistic groups; 80 % of the people live in eight French-speaking regions, 

the other two regions are English-speaking; 54 % live in urban areas (Nzembayie, 2015). 

There are five agroecological zones. The country produces many agricultural goods and 

benefits from natural resources, including oil, gas, timber, and minerals. 

Cameroon is politically stable and peaceful, ranked 153rd of 188 countries in the Human 

Development Index 2007 and 2014 reports. Number of poor people increased by 12% to 

8.1 million and poverty rate is 39 %, and poverty is prevalent in the Far North, North, 
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Adamaoua and Eastern regions, where 90 percent of people requiring humanitarian support 

reside. 

 

1.8.2.1. Location of the study area 
 
 

 
 

Figure 1.3 Map of locations of the study areas. 

Source: (Adopted from Nzembayie M. et. al., 2015) 

In Cameroon, the study was conducted in the Ndop district (6°00‘00‘‘ N and 10°25‘00‘‘ 

E). Rice is growing ecologies zone of Ngo-Ketunjia Division, North West Region, 

Cameroon. Among the villages were Bamali, Bambalang, Bamessing Babessi and Ndop 

Central were included in the study. Ndop population is estimated at 80,804 inhabitants, 

7,877 people in the Bamali 16,670 in Bambalang 18,753 Bamessing and 37,504 inhabitants 

in the Babessi (Cameroon Demographic Health Survey, 2011). The main occupation of the 

people living in these areas engaged in agriculture particularly rice, maize and oil palm 

farming. 
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Ndop has an equatorial climate type and is further divided into two seasons; the short dry 

season November to March, during which the maximum average daily temperature is 30°C, 

and little or no precipitation observed; a long rainy season March to November, and the 

peak of the season in July and August. Maximum daily temperatures vary from 24°C and 

25°C, the highest precipitation records range from 217 to 273 mm. 

 
1.8.2.2. Socio-economic Context 

As population growth outpaces poverty reduction interventions, number of poor increased 

by 12 percent to 8.1 million people between 2007 and 2014. Poverty is increasingly 

prevalent in Cameroon‘s northern regions, with an estimate of 56 % living in the north and 

far north regions alone. Poverty trend was observed even before the conflict began 

destabilizing the region (Spring, 2014). 

Economic activity slowed in 2016, GDP growth is estimated to reach 5.6 % by December 

2016 and 0.2 points below its level in 2015. This outcome is due to the slower growth in oil 

production (3 percent in 2016 to 37 percent in 2015). 

However, implementation of the government‘s infrastructure plan and interventions to 

boost the agriculture and forestry sectors have significantly contributed to an improvement 

of their livelihood. 

 

1.9 Definition of key terms 

 Postharvest losses: - losses occurring between the completion of harvest and the 

moment of consumption (Boure, 1977). 

 Losses of rice postharvest is loss the part of the harvest in the form of grains or rice 

that cannot be used by farmers as the owner of the harvest. 

 Harvesting is the process of harvesting the rice crop and it is ripe optimum done by 

cutting the stems of rice plants using a scythe (sickle) or a machine harvester 

 Stacking while harvesting is the process of accumulation of the results of cutting 

rice (hay along with panicle and paddy) on the ground waiting for the cutting 

process 

 Threshing is the process of releasing grains of rice panicle were done by hand or 

mechanical (pedalor power threshers). 

 Drying is the process of losing most of the moisture content of grain to the safe 

limit for further processing (milling or storage of grain). 
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 Milling is the process of releasing shuck (rice husk) and Aleurone grain milled to 

produce white rice, consists of two processes, namely stripping and polishing 

 Storage is the storage of grain or rice in a variety of packaging and bulking for a 

period of time. 

 Transportation is the process of transporting grain or rice from the fields to the 

farmhouse, place of drying, milling or market. 

 Livelihood comprises the capabilities, assets (including both material and social 

resources) and activities required for a means of living. A livelihood is sustainable 

when it can cope with and recover from stress and shocks and maintain or enhance 

its capabilities and assets both now and in the future, while not undermining the 

natural resource base. (Chambers & Conway, 1991) 

 Food security is a situation that exists when all people, at all times, have physical, 

social and economic access to sufficient, safe and nutritious food that meets their 

dietary needs and food preferences for an active and healthy life‖ (FAO, 2001) 
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CHAPTER TWO 

LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

 

 
2.1. Literature Review 

 
Rice is cultivated in wide places in a variety of climatic conditions, from the rainiest areas 

in the world to the driest deserts. Rice is cultivated along the Myanmar‘s Arakan Coast, 

where the growing season records an average of 5,100 mm of rainfall, to Saudi Arabia (Al 

Hasa Oasisin), where rainfall is less than 100 mm. Rice production world over is spread 

across at least 114 countries (FAO, 2013). Rice is grown on 144 million farms worldwide, 

more than any other crop. Rice provides livelihoods not only for the millions of small-scale 

farmers and their families but many landless workers as well who derive income are 

employed on these farms (Mohanty et al., 2012). 

2.1.1. Rice varieties and production 

 
Rice is also semi-aquatic annual grass plant that includes roughly 22 species of the genus 

Oryza, 20 species wild. The two species of rice are important for human consumption that 

is O. sativa and O. glaberrima. Glaberrima type is thought to have been found 

domesticated from the people living in the floodplains of the river Niger in Africa about 

3000 years ago (International Rice Research Institute (IRRI, 2013)). However, rice is 

produced on every continent except Antarctica. Of the other two cultivated species are 

widely grown. In Asia and elsewhere cultivation of O. Glaberrima is confined and fast 

being replaced by O. sativa. Thousands of cultivars are grown in more than 100 countries 

and classified into three widely cultivated ecological varieties: the long-grained indica 

variety is grown in tropical and subtropical; the short and medium-grained japonica rice 

produced in temperate regions like Japan and northern China; the medium-grained 

Javonica rice is cultivated in the Philippines and the mountainous areas of Madagascar and 

Indonesia. Rice is produced in the variety of water regimes and soil types, for example, 

saline, alkaline, and acid–sulphur soils. Irrigated lowland systems where rice is grown in 

bounded fields can produce two to three crops per year Mohanty et al., (2012), about three- 
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quarters of the world rice production. Rain-fed lowland rice is grown in bonded fields that 

are flooded with precipitation. The areas of poverty prevalent in South Asia, parts of 

Southeast Asia, and essentially all of Africa use rain-fed lowland farming to produce 20% 

of the world‘s rice. Upland rice farming done in dry land conditions produces 4% of the 

world‘s total rice production (Mohanty et al., 2012). 

2.1.2. Global rice production 

FAO currently forecasts global rice production in 2016 at 494.4 million metric tons (mt), 

merely 1 percent above the relatively poor 2015 outturn. This rather modest prospect also 

takes into account the relatively low returns faced by producers in several countries, which 

might encourage them to shift to alternative crops, thereby dampening the upturn in rice 

cultivation worldwide. Thus, the anticipated world output growth is seen to rest on a partial 

0.7 percent recovery of plantings to 161.8 million hectares, and slightly increased yields of 

4.60 tons per hectare (FAO 2016). 

 
Much of the 2016 world production expansion is expected to originate in Asia, with 

increases also anticipated in Africa, North America, and Europe. By contrast, the negative 

influence of El Niño is likely to bring production down in Latin America and the Caribbean 

and Oceania. In Asia, around 447.6 million mt are currently forecast to be harvested in 

2016, underpinned by a strong recovery in India and Thailand, the two countries that 

experienced the largest rice production shortfalls from unseasonal drought in 2015. Also, 

the output is anticipated to pick up in the DPR Korea, Laos, Myanmar, Nepal and the 

Philippines, which also faced sizeable output declines last season. Production in China is 

expected to remain on the rise, especially as rice (together with wheat) was left unscathed 

from the policy change that is to affect maize as of October this year. Accordingly, paddy 

will continue to be subject to procurement purchases by state government agencies, at 

official prices that have been maintained at close to their 2015 levels but well exceeding 

those prevailing in neighboring countries. On the other hand, production may decline 

somewhat in Bangladesh, where low producer prices recently prompted the Government to 

announce that it would step up direct paddy purchases from farmers. The outlook is even 

less positive along and south of the equator, where Indonesia, Malaysia, and Viet Nam may 

see production fall after their main crops were affected by drought and abnormally high 

temperatures, both at the planting and development stages. 

In Africa, prospects for the season are positive overall, with close to 19 million mt of rice 

(milled basis) expected to be collected, 2.1 percent more than in 2015. Production is seen 
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rising in Egypt, but also across much of Western Africa, where governments continue to 

support the sector, with some stepping up protection against imports. In absolute terms, the 

largest gains are expected in Mali and Senegal, where rice benefits from steady government 

support. Some increase is also expected for Nigeria, where production is being promoted 

through new initiatives that foster investment in large rice farms, the Anchor Borrowers‘ 

Program and tighter import restrictions. However, given the continued prominence of rain- 

fed rice cultivation, the production outcome in the sub-region will very much depend on the 

progress of the rainy season. In the rest of the continent, output in Madagascar is expected 

to recover only partially in 2016, given a mixed performance of the rains so far this year. 

Severe precipitation shortages since late 2015 are also anticipated to curb output in Malawi 

and Mozambique, while in Tanzania, production is set to recover only partially from the 

sizeable decrease incurred last year due to erratic rains. 

Reflecting the negative climatic conditions prevailing since late 2015 in the southern part 

of the region, together with poor economic returns to producers, output in Latin America 

and the Caribbean is seen falling by a marked 7.5 percent to 17.7 million tons, its lowest 

level since 2010. The drop would largely stem from shortfalls incurred by countries located 

in the southern cone, several of which have already harvested their first 2016 crops. Except 

for Ecuador and Peru, all countries in South America are predicted to face severe drops in 

production, as their 2016 paddy seasons unfolded under the influence of a very strong El 

Niño. Particularly sharp declines are expected in Argentina, Brazil, Paraguay, and 

Uruguay, where production was adversely affected by excess precipitation, floods and poor 

sunshine, but also in Bolivia, Colombia, Guyana, and Venezuela, which suffered from dry 

conditions and low-profit margins. Although more favorable, the outlook for countries in 

Central America and the Caribbean would imply only a partial recovery of production in 

2016, led by a rebounding of output in Cuba, the Dominican Republic and Mexico. 

In North America, USDA‘s forecast for May put the 2016 production in the United States 

at7.3 million tons or 20 percent above the poor 2015 harvest. The increase reflects 

expectations of a strong expansion of plantings of long grain rice, which would amply 

compensate for the reduced cultivation of medium and short grain rice, following a shift 

towards other crops, or rice varieties, by southern producing states. In Oceania, the high 

costs of irrigation water, following another extensive drought period, were behind a sharp 

decline in area coverage in Australia this season. The recently harvested crop estimated at 

203 000 tons, 58 percent less than the already curtailed 2015 output and the lowest level 

since 2010. In Europe, crops production is anticipated to remain close to last year‘s level of 
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2.6 million tons, as a small contraction in the European Union (EU) from last year‘s good 

harvest would compensate for an increase in the Russian Federation, where this sector 

continues to benefit from strong government support (FAO, 2016). 

 

 

 

 

Table 2.1. Leading countries of rice produces 
 
 

 

Countries  of  leading 

rice produces 

million tons, milled % 

equivalent 
 

 2014  2015 Change over 

2016   2016  

China (Mainland) 141.5 142.7 143.4 0.5  

India 105.5 103.4 105.6 2.2  

Indonesia 44.4 45.8 45.1 -1.5  

Bangladesh 34.5 35.0 34.8 -0.4  

Viet Nam 29.2 29.4 28.9 -1.6  

Thailand 22.0 19.0 20.1 5.6  

Myanmar 16.9 16.5 16.8 1.9  

Philippines 12.4 11.7 12.2 4.4  

Brazil 8.2 8.5 7.5 -11.6  

Japan 7.8 7.6 7.7 1.2%  

United States 7.1 6.1 7.3 20.1  

Pakistan 7.0 6.6 6.6 0.0  

Cambodia 5.6 5.5 5.6 1.4  

Korea Rep. of 4.2 4.3 4.2 -2.9  

Egypt 4.3 4.1 4.2 3.4  

World 494.4 490.1 494.4 0.9  

 

 

Source: FAO, 2016. 

 
Rice production is said to be in over a hundred countries, estimated to more than 715 

million tons of paddy rice yearly. Fifteen countries about 90% of the world‘s rice harvest. 

China  and  India  alone  account  for  50%  of  the  rice  grown.  Together  with  Indonesia, 



19  

Bangladesh, Vietnam, Myanmar, Thailand, the Philippines, Japan, Pakistan, Cambodia, the 

Republic of Korea, Nepal, and Sri Lanka, Asian countries account for 90% of the world‘s 

total rice production (IRRI, 2013). Furthermore, major non-Asian rice producing countries 

comprise Brazil, the United States, Egypt, Madagascar, and Nigeria, which together 

account for 5% of the rice produced worldwide. In Africa, rice is the fastest growing food 

staple. Total cereal production in Africa has risen steadily from 9.3% in 1961 to 15.2% in 

2007.However, only 54% of the rice consumption locally supplied. 

Since the start of the Green Revolution, rice production has increased distinctly by almost 

140% (Table 2.1). From 1968 to 2010, the area planted to rice augmented from about 129 

million hectares to about 159.4 million ha. Mean yield produced in that area almost 

doubled, from an average of 2.23 to 4.32 t/ha (Mohanty et al., 2012).The world‘s major rice 

producers by far are China and India. Although its area harvested is lesser than India‘s, 

China‘s rice production is greater because of higher yields and since nearly all of China‘s 

rice area irrigated, though less than half of India‘s rice area is irrigated. After China and 

India, the next largest rice producers are Indonesia, Bangladesh, Vietnam, Myanmar, and 

Thailand. 

Table 2.2. Rice production statistics 
 

 
 

 Rice, paddy  

Year Area harvested 

(million ha) 

Yield (t/ha) Production 

(million tons) 

1968 129.26 2.23 288.62 

1973 136.57 2.45 334.93 

1978 143.50 2.68 385.21 

1983 142.83 3.14 448.02 

1988 146.40 3.33 487.46 

1993 146.49 3.62 531.00 

1998 151.70 3.82 579.19 

2003 148.51 3.95 587.07 

2008 159.87 4.31 689.03 

2009 158.51 4.32 684.60 

2010 159.42 4.37 696.32 

Sources: FAOSTAT online database 2013. 
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These seven countries all had average production in 2008-10 of more than 30 million tons 

of paddy. The next highest country on the list, the Philippines, produced only a little more 

than half that. Collectively, the top seven countries account for more than 80% of world 

production. Although rice is being grown worldwide, world rice production is dominated 

by ―rice-producing Asia‖ (as thus defined by excluding Mongolia and the countries of 

Central Asia), which accounted for almost 91% of world rice production, on average, in 

200810. In fact, Asia‘s share in global rice production has consistently remained at this 

high level even as early as 1961 and 1963. 

In Africa, production has grown rapidly. West Africa is the main producing sub region, 

accounting for more than 45% of African production in 2008-10. Regarding individual 

countries, the leading producers of paddy (2008-10) are Egypt (5.7 million t), Nigeria (3.6 

million t), and Madagascar (4.4 million t) (Mohanty et al., (2012). 

 
2.1.2.1. History of rice production in Cameroon 

 

Before the 90s, rice was considered a luxurious food and a delicacy eaten only on feast 

days or special occasions like Christmas (Gwei 1985). However rice has seen a steady 

increase in demand for the past three decades. Today many families do not eat rice only on 

a daily basis but it has become a staple food for many families and constitutes a major part 

of their diet. 

 

Though rice production is indigenous to some parts of Cameroon, large scale rice 

cultivation in the country dates back to the early 1930s (Vaillant, A. 1950). At this time it 

was introduced by individual Chinese entrepreneurs who exploited the banks of the rivers 

with irrigated rice. However with the desire to raise food security level and living standards 

across the country, the government created the Société d‘Expansion et de Modernisation de 

la Riziculture de Yagoua (SEMRY) in 1954 in the Extreme North Region, the Upper Noun 

Valley Development Authority (UNVDA) in 1974 in the North West region and the 

Société de Développent de la Riziculture dans la Plaine de Mbo (SODERIM) in 1978 in the 

West Region. These structures worked very well before the mid-1980s, when the economic 

crises led to their liquidation. Though these systems expanded rice production by over 

1500% between 1961 and 2005 (FAOSTAT, 2006), it did not solve the problem of increase 

demand for rice in Cameroon. World Bank, 2007 attributes this to the population and 

demand for rice which is growing faster than the total production. Rice demand today 
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exceeds production and large quantities of rice are imported to meet the country‘s 

requirements, at very huge expenses in terms of hard currency. 

 

According to FAO (2006), only 6 % of the total world rice production is traded. World rice 

reserves, estimated at 80.6 million tons in 2005-2006, are at the lowest level since 1983- 

1984. These stocks represented less than 2 months of consumption and half of the stocks 

are being held by China. The rice price hike in 2008 had serious implications on Cameroon 

because 87% of the country‘s demand for rice is being met by imports. Given the enormous 

rice production potentials the government decided to re lunch the rice sector. Within the 

framework of the Coalition for Africa Rice Development Initiative (CARD), the National 

Rice Development Strategy (NRDS) was elaborated with the principal objective of 

attending rice self-sufficiency by obtaining a production of 650,000tons of rice in 2018. 

With financial assistance from international donors rice production increased by 80 000tons 

between 2008 and 2013, this constituted less than 30% of the home consumption. To close 

the gap, the country spent 150 milliards CFA for the importation of rice in 2013 (Rice 

Research for Development, 2014). 

 

Given the importance of rice, it was retained among the strategic crops identified in the 

National Agricultural Investment Plan (NAIP) elaborated in April 2014 within the frame 

work of CAADP. As Ishii (2003) puts it clearly, ―rice can save Africa‖. Given the immense 

untapped endowment of Cameroon, the country has potentials to produce more rice than it 

needs. The development of the rice sector is expected to contribute to the 

professionalization of the actors, creation of employments and economic growth through 

the use of quality seeds of improved varieties that will increase the productivity and the 

competitiveness of the sector. 

 

2.1.2.1.1 roduction zones 

 

The potential for growing rice is largely determined by the agro-ecological conditions in 

which rice can be produced. Rice is characterized by its plasticity which allows it to grow 

in almost any biophysical environment in the country. Thus, rice is grown in a whole range 

of agro- ecological zones from the humid forest to the Sahel. Within the five agro- 

ecological zones, three main rice-based systems existed before 2008 but today with the 

introduction of upland rain fed rice production coupled with the introduction of high 

yielding disease tolerant varieties as New Rice for Africa (NERICA), rice is grown in all 

the ten region of the country. 
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2.1.2.1.2 cologies 

 
Upland rice is grown as a mono-crop or as in a mixture with other food crops following the 

slash-and-burn shifting cultivation almost without any application of chemical fertilizers 

and other agro-chemicals in the Mbam basins (Tonga, Makene, nykon etc). Rain fed 

(upland or lowland) rice production is practiced mainly by women on small plots of 

between 0.25 to 0.5Ha. The irrigated rice production is most structure and initially well 

supported with mechanization and input supply. The support to irrigated rice production 

has been greatly reduced. Rice-rice systems are generally practiced in irrigated system. 

 

 

 

2.1.2.1.3 rieties 

 
Since the introduction of rice in Cameroon a number of improved rice varieties have been 

cultivated over the years. These varieties of varying characteristics which could be grown 

in one or two seasons were from the country‘s research institute, neighbouring countries 

and out of the continent. 

 
2.1.2.2 Rice production in the Gambia 

 
In The Gambia the rice production systems can be grouped into five categories: upland, 

lowland rainfed, irrigated, freshwater, and mangrove swamps. Production constraints differ 

from one environment to another, and so do the kinds of technology packages needed for 

the farmers in the different growing environments. 

In situations where there are limited controls on the growing conditions, it is more difficult 

to pinpoint the factors responsible for a particular yield. However such knowledge is of 

prime importance for people who are engaged in agricultural planning and development 

because it forms the basis for any attempts to improve the situation. In the developing 

world, where agricultural research institutions lack adequate resources and capacity, such 

knowledge is often lacking. 

Recent approaches to agricultural development, emphasizing food production and food 

security, have largely failed to reduce the absolute number of people who are food‐insecure 

or to ensure environmental sustainability (Pretty et al., 1997). The economy of the majority 

of African countries is agriculture‐based, but Africa‘s per capita food production has not 

kept  up  with  its  population  growth.  Food  insecurity  is  becoming  a  critical  problem 
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especially in low‐income households. African governments and international agricultural 

research centers as well as international development agencies are looking for ways to 

improve returns to farmersʹ resources in a broader context this includes expanded 

opportunities for nonfarm micro‐enterprises, higher returns from cash and subsistence 

cropping, and agricultural labor. 

2.1.2.2.1 Performance of the Rice Sector in The Gambia 

In The Gambia the agricultural sectorʹs share of the gross domestic product (GDP) 

decreased from 40% to 24% between 1980 and 1996. Despite the decrease in output, 

agriculture still remains the principal source of employment in the country. Currently 75% 

of the total population of 1.3 million depend on agriculture for their livelihood. Of the 

farming population, only 40% are male. Women are the predominant farmers in The 

Gambia, in fact 61% of the female population are engaged in agricultural production 

(GBOS, 2013). Female farmers are those predominantly involved in rice cultivation. 

Rice production can contribute significantly to poverty alleviation in The Gambia. 

Unfortunately, rice farm productivity in The Gambia is on the decline. The Gambia and 

most other African nations now import a large proportion of their food grain and other food 

commodities. Households must generate enough wealth to be able to purchase their 

required food. 

Depletion of soil fertility, along with the concomitant problems of weeds, pests, and 

diseases, is a major biophysical cause of low per capita food production in Africa. In the 

1970s and early 1980s, fertilizer and other farm inputs were made available to farmers 

through a subsidized supply network. This supply system is no longer sustainable by West 

Africa governments, and subsidies have been removed from fertilizer and other agricultural 

inputs. Imports of agricultural inputs to West Africa totaled almost US $345.6 million in 

2001. These amounts are not affordable by West Africa governments, unless returns from 

such investment are significant. 

Over decades, small‐scale farmers have removed large quantities of nutrients from their 

soils without using sufficient quantities of manure or fertilizer to replenish the soil. 

Sanchez et al. (1997) estimated the annual depletion rate to be as high as 22 kg of nitrogen 

(N), 2.5 kg of phosphorus (P), and 15 kg of potassium (K) per hectare of cultivated land 

over the last 30 years in 37 African countries. This is definitely on the high side 

considering farmers use fair amounts of manure and other methods to replenish their soils. 

The nutrient loss is also a result of leaching, erosion, etc. associated with poor landscape 

management. The traditional way to overcome nutrient depletion is the use of mineral 
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fertilizers. Although Gambian farmers acknowledge the benefits of fertilizer use, the 

consumption of fertilizer is declining in Africa (Ceesay, 2004). 

In the last 20 years, both rice productivity and area under cultivation in The Gambia has 

been declining (Figure 2.1). This could be attributed to the steady decline in rainfall for the 

past 20 years, adverse growing conditions, limited resources available to farmers, and lack 

of suitable rice cultivars. This is an indication that fertilizer usage in SSA is the lowest in 

the world. 
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Figure 2.1 Distribution of crop production for coarse grains, and paddy 

Source: Nation al Agricultural Sample Survey (NASS) 2009. 

 
The decline in rice area under cultivation is greater in the lowland ecology than in the 

upland (Figure 2.1). This is because the mangrove swamp ecosystem which is critically 

affected by drought, acidification and salinization as well as the rain‐fed swamps are 

classed under the lowland ecology. Due to reduction in available moisture, close to 40% of 

the mangrove swamp area is no longer fit for cultivation or requires intensive amelioration 
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efforts before rice could be re‐cultivated. The Gambia government has financed lowland 

development projects aimed at increasing the area under irrigated rice production. Water 

retention dikes have been constructed in several rain‐fed ecosystems to retain run‐off water 

for rice irrigation. 

 

Figure 2.2. Rice Productivity and Cultivation Trends in the Upland and 

Lowland Ecologies of The Gambia 

Source: Ceesay M., 2004 Management of rice production systems to increase 

productivity in The Gambia 

 

 
2.1.3. The rice supply chain/ Future trends in supply and demand 

 
As we look ahead, income growth, urbanization, and other long-term social and economic 

transformations are likely to influence the composition of the food basket. Normally, one 
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would expect diversification away from rice to more high-value items such as meat, dairy 

products, fruits, and vegetables in the diet as income rises. 

Each Asian country will be unique in a way with a population exceeding 10 billion by the 

end of the century. If global per capita rice consumption follows the trend it has seen in the 

past two decades, then total consumption will grow at the rate of population growth. Seck 

et al., (2012) project global rice consumption to rise from 439 million t (milled rice) in 

2010 to 496 million tons in 2020 and further increase to 555 million t in 2035. According 

to this study, Asian rice consumption is projected to account for 67% of the total increase 

from 388 million t in 2010 to 465 million t in 2035. As expected, Africa tops the chart 

regarding percentage increase in total consumption, with an increase of 130% from 2010 

rice consumption. In the Americas, total rice consumption is projected to rise by 33% 

during the same period. 

On the supply side, the annual rice yield growth rate has dropped to less than 1% in recent 

years compared with 2–3% during the Green Revolution period of 1967-90. Currently, rice 

area is increasing in production through area expansion and in the future is unlikely to 

happen because of water scarcity and competition for land from non-agricultural uses such 

as industrialization and urbanization. Thus, it is prudent to assume that it diversifies its 

consumption pattern as income rises. It is reasonable to assume that diversification away 

from rice will be slow in many countries and the minimum threshold level of rice 

consumption for each country will be different. 

Outside Asia, the current upward trend in rice consumption will continue, with sub-Saharan 

Africa (SSA) leading the pack. The growth in rice consumption in SSA so far has primarily 

come from the growing preference for rice among urban consumers with rising income. 

Inevitably, the preference for rice will grow among the rural population as economic 

growth., If that happens, one could expect the growth in rice consumption to be even 

stronger than what has been witnessed in the past two decades. 

Also, 2 billion more people will have to be fed in the next 30 years, when the world reaches 

the 9 billion mark, and the population is estimated to additional production will have to 

come entirely from yield growth. In that case, annual yield growth of 1.2–1.5% will be 

needed compared with current yield growth of less than 1% to keep rice affordable to 

millions of poor people in the world. 
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A typical rice supply chain in a given country is an intricate network of public and private 

entities that link the rice producers, such as farmers, rice millers, rice collectors and traders, 

wholesale traders, retailers, and food processors, to the final consumers. Other stakeholders 

include transporters; companies that supply seeds, agrochemicals, and agricultural 

equipment; irrigation companies; inspection agencies; government departments of 

commerce, tax, and agriculture; and other state agencies that control the prices of paddy 

according to their government policies 

The trends in the rice supply chain are, however, changing, with the small farmers selling 

more of their cultivated rice for increasingly better prices. This is made possible through 

government schemes assisting farmers, increase in contract farming that stimulates 

consolidation of grain production the lives of small-scale farmers (Muthayya et.al. 2014). 

 

 
 

Figure 2.3: Percent milling losses of vitamins and minerals from paddy rice to white rice 

Source: Muthayya et al. 2014 

2.1.4. Rice consumption globally 

Current global milled rice utilization is at 480 million metric tons (MMT) per annum, with 

over 85 percent (408 MMT) for human consumption (Fig. 4). China and India account for 

50% of the world‘s rice consumption. Daily per capita rice consumption is among the 

highest in Asia, with Bangladesh, the Lao People‘s Democratic Republic, Cambodia, 

Vietnam, Myanmar, Thailand, Indonesia, and the Philippines reporting intakes of >300 g 

(>110 kg per capita annually) (IRRI 2013). 
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Fig. 2. 4. Percentage of calories coming from rice 

Source: Dawe et al. (2010). 
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Figure2.5. Highest rice consuming countries 

Source: http://faosta.fao.org 

 
Despite Asia‘s dominance in rice consumption, rice is also growing in importance in other 

parts of the world. In the past 50 years, per capita, rice consumption has more than doubled 

in the rest of the world. In Africa, rice has been the main staple food for at least 50 years in 

parts of western Africa (Guinea, Gambia, Guinea-Bissau, Liberia, Sierra Leone) and some 

countries in the Indian Ocean (Comoros and Madagascar). In other African countries, 

however, rice has displaced other staple foods because of the availability of affordable 

imports from Asia and rice‘s easier preparation, which is especially important in urban 

areas. In Côte d‘Ivoire, for instance, the share of calories from rice increased from 12% in 

1961 to 23% in 2009. In Senegal, the share increased from 20% to 29% during the same 

time, whereas, in Nigeria, the most populous country on the continent, it increased from 

1% to 8%.  Today, rice is the most important source of calories in many countries. It is less 

http://faosta.fao.org/
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dominant in consumption than in Asia, however, because of the importance of wheat, 

maize, and beans in regional diets (IRRI, 2013). 

 
Rice consumption in the Pacific islands has increased rapidly over the past two decades. 

Rice, which is all imported apart from a small amount grown in Papua New Guinea, is 

displacing traditional starchy root crops as a major staple due to changing tastes, ease of 

storage and preparation, and sometimes cost. The annual national consumption of imported 

rice in the Solomon Islands doubled from 34 kg to 71 kg per capita during 2002-07 and 

tripled in Samoa (from 6 kg to 19 kg) and the Cook Islands (5 kg to 15 kg) in the same 

period (Mohanty S. et.al., 2012). 

 
High consumption of rice has also been reported in Latin America and Caribbean countries, 

including Guyana, Suriname, Cuba, Panama, Costa Guinea-Bissau, Liberia, Sierra Leone, 

Senegal, Cote d‘Ivoire, Gambia, Mali, Cape Verde, Cameroon and among other countries 

(Mohanty S. et.al. (2012). 

 
 

 
 
 

Figure 2.6. Rice value chain supply 

Source: International Rice Research Institute, 2012 

2.1.5. The rice market, imports, and exports 

The international rice market is considered ―tiny‖ and ―unpredictable.‖ This is because: (a) 

global rice trade accounts for only 7% (35M MT) of total production; (b) rice is mostly 



31  

consumed in the same country where it is produced and a deficit in production results in 

unpredictability in rice prices;(c) many Asian countries have strict policies and restrictions 

on rice imports (import tariffs and tariff rate quotas) and exports in order to achieve 

domestic food security and to safeguard producer prices and income, causing major 

distortions in trade; and (d) the rice trade is highly segmented by rice variety (indicia, 

japonica, or aromatic rice), degree of processing (paddy, parboiled, brown, or white rice) 

and the degree of milling (percentage of broken rice). Moreover, Asian rice cultivated 

under rain-fed systems is highly dependent on climatic changes, resulting in uncertain rice 

yields and supplies. The combination of these varying factors results in volatile rice prices 

and volumes traded. Over the past two decades, changes in demand reflecting economic 

growth and the simultaneous liberalization of the market structure in developing countries 

have resulted in substantial changes in the rice market. Rice trade has tripled in both 

volumes and as a share of consumption when compared to the 1970s as a result of the 

Uruguay Round Agreement on Agriculture (URAA). However, rice remains one of the 

most protected food commodities in world trade (Muthayya et al., 2012). 

 

 
 

Figure 2.7 Global map of consumption, import, and export of milled rice for 2009–2010 

Source: Adopted from Muthayya et al., 2012- An overview of global rice production, 

supply, trade, and consumption 
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On average, each person in the world consumes around 65 kg of rice a year, but this 

average hides the massive variability in consumption patterns around the world. The 

coloring in the map represents consumption per capita, so the map shows two key pieces of 

information that affect rice consumption patterns. 

Because rice-producing Asia is a net exporter of rice to the rest of the world, its current 

share in global rice consumption is slightly less, at about 87%. Irrespective of this, Asia has 

a large share of the world‘s population and has high rates of consumption; thus, China and 

India alone account for over 50% of the world‘s rice consumption, but they are by no 

means the highest consumers per capita. The highest rate starts in much of South and 

Southeast Asia, West Africa, Madagascar, and Guyana. Several of these countries have per 

capita consumption rates surpassing 100 kg per year, and Brunei tops the table at over 20 

kg per capita per month, compared with rates in Europe of less than 0.5 kg per month 

(World Bank (WB,2011)). 

 

Export of rice is now concentrated in 12 countries, namely, Thailand, Vietnam, Pakistan, 

the United States, India, Italy, Uruguay, China, the United Arab Emirates, Benin, 

Argentina, and Brazil, which account for more than 90% of the global rice traded (Fig. 

2.5).State trading enterprises control the import and export of rice in China, Indonesia, 

India, Japan, South Korea, Vietnam, and Australia. Both China and India rice markets are 

far more distorted than long-grain rice markets because of tariff rate quotas. In contrast, 

rice exports in Thailand are managed by a competitive group of companies, making it an 

exception among the major rice exporting countries (World Bank (WB, 2011)). 

 

Many countries, including the Philippines, Saudi Arabia, the United Arab Emirates, 

Malaysia, Iran, Iraq, Cote d'Ivoire, South Africa, Cameroon, Mexico, the United States, and 

Brazil import significant quantities of rice. Countries in Latin America and the Caribbean 

import four MMT of rice annually. There are other countries that import rice to meet 

national food security needs, and these tend to be among the world‘s least developed 

countries. The gap between demand and supplying sub-Saharan Africa, where rice is grown 

and eaten in 38 countries, reached 10 MMT of milled rice in 2008, costing the region an 

estimated$3.6billionfor import. Most of the rice consumed in the Pacific Island countries is 

also imported, with the trade being managed by a handful of importing companies (WB, 

2011). 
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2.2. The concept of Postharvest losses 

Postharvest food loss is defined as measurable qualitative and quantitative food loss along 

the supply chain, starting at the time of harvest till its consumption or other end uses 

(Hodges et al., 2011). Every year, an estimated 1.3 billion tons - roughly one-third - of the 

food produced for human consumption worldwide is lost or wasted. In industrialized 

countries, significant waste occurs at the consumption stage, while in low-income 

countries, food losses take place primarily during the early and middle stages of the supply 

chain (FAO, 2011). Empirical evidence on the extent of postharvest food losses is scarce, 

and estimates vary substantially, between countries and regions as well as between 

different types of products. Some estimates for average losses in East and Southern Africa, 

for instance, put Postharvest losses for grains at 10-20 per cent (in term of weight loss), 

with some regions reaching as high as 25-35 per cent. In South and Southeast Asia, rice 

physical losses are 10–25% and quality losses can discount prices by up to 30 per cent 

(Gummert, 2013; Manners-Bell and Miroux, 2013; FAO, 2011). 

Peculiarly, current values related to postharvest losses have no much difference in the early 

cited values, the first world food conference in 1974 identified reduction of postharvest 

losses as part of the solution in addressing world hunger. At this time, an overall estimate 

of postharvest losses of 15 per cent, more previous extensive studies suggested that about 

15 per cent of grain may be lost in the postharvest system (Liang et al., 1993; Parfitt et al., 

2010). Overcoming PHLs is gaining momentum as this has a direct connection with food 

security and the fight against poverty in most developing countries in SSA. However, 

without systematic evidence on current losses, the arguments on the potential for reduction 

of global food losses and its contribution to feeding nine billion people by 2050 will remain 

largely rhetorical in the context of developing countries, and measuring progress against 

any global PHLs reduction target will be impossible. The dearth of data on PHLs and 

estimates vary widely. However, there is no consensus on the proportion of global 

postharvest that is currently lost (Lundqvist, 2008). 
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Figure 2.8 Conceptual framework of postharvest losses 

Source: Kumar et al., 2017 

 

2.2.2. Estimate postharvest losses of rice 

2.2.2.1 Postharvest loss estimation 

Quantification can be achieved by actually measuring the weight/quality loss, by estimating 

these losses or by asking the opinions of well-informed individuals as part of a 

questionnaire survey. All three approaches have their problems. Direct measurement of 

losses provides accurate data, but the process of collection is time-consuming and 

expensive. Estimates are quicker and cheaper to obtain but less precise. They are derived 

by calculation from generalization, projection or modeling with external factors. 

Depending on the quality of the assumptions made for this derivation, estimates may or 

may not be accurate and will never be as precise as direct measurements. For example, as 

losses can vary greatly from one location to another and between seasons,  estimates 

derived from another locality or a previous season may not be very representative of the 

whole population of loss values. In contrast, questionnaire survey data can be undertaken 

relatively quickly and consequently the data is less expensive and may be more 

comprehensive than direct measurements. However, although questionnaire respondents 
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may be good at expressing their perceptions or their priorities they may have little idea of 

the actual extent of losses, especially when these occur slowly over an extended period. 

Postharvest losses (PHL) can occur anywhere between farmers‘ fields to final consumption 

(harvest, drying, winnowing, cleaning, on-farm storage, handling, milling, processing, 

transport, large-scale mixed storage, retailing, and consumers‘ home storage, meal 

preparation, and consumption).It should be acknowledged, however, that the PHL 

environment varies significantly by crop, country, and even region within a country, 

necessitating a careful review of specific contexts before investing or offering a one-size- 

fits-all approach (Kumar et. al. 2017). 

 

2.2.3 Problems Encountered in Estimating PHLs 

Estimating PHLs is difficult, and is not very reliable. Measuring what loss is implies 

knowledge of what was there at the outset, and this is usually not the case. Two main 

approaches are either to measure what has been lost to use questionnaires to elicit 

subjective loss estimates from those who have experienced them. 

2.2.4 Developed countries 

As mentioned previously, ―loss‖ is a concept which is difficult to define. Quantitative 

losses, however, eventually provide a broad picture of where the losses occur and their 

relative scale, and how a specific crop is managed during postharvest operations. Losses 

are estimated by the postharvest losses in each stage and assuming that each loss found is a 

percentage of the amount remaining from the previous stage. Otherwise, if losses are 

determined by the original weight of the crop, the figure may be overestimated. 

The below table shows the results of a study carried out by FAO in 1994 on total 

postharvest losses in six rice country projects in Asia. 
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Table 2.3. Total postharvest losses in six rice country projects in Asia. 
 

Comparison of total recorded 

project losses Operation 

Sri 

Lanka 

Thai 

land 

Myanm 

ar 

 Indonesia Banglades 

h 

Nepal 

Cutting 0.86 10.1 2.1 0.8 2.3 1.9 

Field drying (including bundling) 0.5 1.2   0.7 1.9 

Transport  1.2 0. 4 -  0.5 0.5 

Stacking, pre-threshing 2. 8 1.4     

Threshing (including cleaning) 0.5 0.9 0.4 -  1.4 2.2 

Drying -  - -  2.9 2.3 1.6 

Parboiling  1.9   1.9  

Storage 7.5 - -  3.2 0.9 6.3 

Milling -  - -  4.4 3.8 4.4 

Average total losses 12 14.6  12.2 13.2 16 

Source: FAO, 2013 

 
Although there have been some studies on PHLs in the USA, none-estimate total PHLs on- 

farm or during processing. Additionally, there are few peer-reviewed food waste studies in 

the USA (Hodges et al. 2010). In the USA, food waste measurements relied on structured 

interviews, measurement of plate waste, direct examination of garbage and application of 

inferential methods using waste factors measured in sample populations and applied across 

the food system (Hall et al. 2009). Each method has its challenges. Cumulative errors in 

inferential methods can arise if incorrect food waste factors are applied in early stages of 

the food system calculations (Hall et al. 2009). A later section presents food loss estimates 

in the USA for 2008 using an inferential approach. In essence, the per capita losses for 

different food group sat the retail and consumer levels are summed and then multiplied by 

the US population on 1 July 2008 (304.06 million) (USDA/ERS 2010). 

2.2.5 Review of estimated magnitudes of losses in Africa 

 
Losses can be measured in quantity and quality terms, with important distinctions. Quantity 

losses occur when the actual amount of food, often measured in either kilograms  or 

calories, reduces over time and space. This is the focus on PHL magnitude estimation (and 

reduction strategies) to date. Quality losses occur via the loss of important nutrients and 

through contamination of food. These loss types can be more obscure, more difficult to 

detect, but potentially more important given that micronutrient deficiencies are far more 

prevalent around the world than is undernourishment due to insufficient dietary energy 
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intake (Barrett et al., 2015) and foodborne health hazards with direct, sometimes 

catastrophic, effects on human health. When quality losses are sensorial apparent, poor 

quality may also lead to economic (and thereby quantity) losses when consumers pay a 

reduced price for an inferior quality product (Hodges et.al, 2011; Kadjo et al. 2016). 

The FAO (2011) estimates that roughly one-third of the physical mass of all food is lost or 

wasted around the world. In SSA, the estimate is roughly 37 percent or 120-170 kg/year per 

capita. These estimates are derived from a simplified mass flow model by food group and 

region using estimates and assumptions from the literature and available macro-level data, 

such as that published in FAO‘s food balance sheets. Lipinski et al. (2013) translate the 

weight volumes reported by the FAO in calorie terms, reducing the level to a loss of about 

23 percent worldwide. World Bank et al. (2011) estimates the value of all grain PHL in 

SSA to be around USD 4 billion per year. Value and volume estimates like these set off 

alarm bells for development practitioners and the donor community when global food 

prices spiked a few years ago and motivate ongoing interest in the topic among both 

researchers and practitioners. 

But there are many methodological reasons to remain skeptical of the FAO and other 

highly aggregate numbers popularized today. For these reasons, investments have been 

made in better data collection systems. Most notably in the SSA context, in 2009, coming 

on the heels of the global food price crisis, the European Commission funded the creation 

of the African Postharvest Losses Information System (APHLIS), a network of cereal grain 

experts in eastern and southern Africa charged with accurately estimating PHL for grains 

across the region. On average across all grains in APHLIS‘s current profile, quantity losses 

range from 14-18 percent between 2003 and 2014 (exclusive of consumer level losses). 

The FAO (2011) reports a total quantity loss of about 20 percent for all cereals across SSA. 

The APHLIS numbers, therefore, represent slightly more conservative estimates, either for 

reasons of methodology, regional specificity, or including crops. 

Hodges et al. (2010) and Rembold et al. (2011) describe the database, underlying process, 

and methodology of APHLIS. In general, estimated losses are pulled from the literature and 

data reported by scientists in the region. The value added provided by APHLIS is the 

interpolation of available data among provinces clustered by climate and crop to estimate 

losses where data are missing. Regional experts alter and update the values over time and 

space using local knowledge, new data, and year-specific information on production and 

weather. While a hugely valuable integrative exercise, the main two drawbacks to relying 
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exclusively on this methodology and the loss magnitudes derived from it include (1) the 

serious oversimplification of a complex PHL environment and (2) the reliance on existing 

data as an input into their model without being able to scrutinize its quality (Affognon et al. 

2015). In other words, APHLIS estimates are only as good as the weakest data input series 

used. 

At the other end of the methodological spectrum, one finds PHL estimation methods that 

rely on highly standardized and carefully supervised household surveys. Kaminski and 

Christiansen (2014) estimate the PHL incurred by maize farmers in Malawi, Tanzania, and 

Uganda using the nationally representative, recently collected, and cross country 

comparable Living Standards Measurement Study Integrated Surveys on Agriculture 

(LSMS-ISA). Using responses from farmers to standardized questionnaires, they estimate 

farmer losses to be only 1.4-5.9 percent of total production. Because these values represent 

losses on-farm only, they are best compared with the farm-level postharvest handling and 

storage loss estimate of 8 percent by the FAO (2011). Household survey responses, 

therefore, represent a sharp reduction in estimated PHL at that stage in the food supply 

chain. 

Using household survey data as part of the Purdue Improved Crop Storage Project (PICS) 

from Benin, Nigeria, Ethiopia, Uganda, and Tanzania, Abdoulaye et al. 2015 also calculate 

farmer reported losses of maize, but only specific to the amount lost in storage. Similar to 

Kaminski and Christiansen (2014), farmer-reported loss rates are quite low, ranging from 

3.7 percent in Uganda to 6.9 percent in Tanzania. While their sample size is large, the 

underlying surveys were not designed to be nationally representative, precluding their 

extrapolation to more aggregate levels. But the near match with other estimates derived 

from nationally representative household survey data points to either an inflation of values 

from other methodologies or to the fact that farmers do not perceive their losses to be very 

high, potentially due to the concurrent use of a range of loss-mediating technologies or 

early sales. 

One might reasonably ask whether household survey data are likely to generate reliable 

estimates of PHL at a farm level. The honest answer is that no one knows. They obviously 

rely on a farmer‘s ability to perfectly recall cumulative losses between harvest and the 

current point in time and are, therefore, subject to measurement error. But there is little 

reason to believe that farmers‘ measurement error is appreciably greater than that of other 

sources of loss reporting. The timing of survey implementation may also matter, especially 
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if it does not capture the entire duration of the postharvest period so that responses reflect 

only a fraction of the time crops might be stored. Kaminski et.al (2014) attempt to correct 

for this prospective source of bias by estimating full season losses conditional on the timing 

of questionnaire completion. Likewise, if losses are standard in a community, then farmers 

might sub consciously report only relative loss rates, thereby underestimating the true PHL 

magnitude. In the absence of any experimental evidence to compare self-reporting versus 

directly measured loss rates, it is reasonable to believe that household self-reports based on 

carefully designed questionnaires implemented using standardized survey protocols to be 

the best available current data source for farm-level PHL estimates. 

The most recent and comprehensive review of work estimating the magnitude of PHL in 

SSA is Affognon et al. (2015)‘s meta-analysis of six SSA countries (Benin, Ghana, Kenya, 

Malawi, Mozambique, Tanzania) for a variety of crops, not specific to grains. One 

important and illustrative case is their findings on maize loss. Unlike the common claim 

that between 40-50 percent of grains are lost in SSA, the literature they summarize yields 

estimates ranging from 20%, where no loss controls are used, to as low as 4%, where some 

loss prevention mechanism is employed. Rosegrant et al. (2015) also estimate the percent 

of food lost on-farm, up the value chain, by consumers, and in total across SSA by 

compiling various sources, with findings qualitatively similar to those of Affognon et al. 

(2015). Like Rosegrant et al. (2015), many studies attempted to estimate the distribution of 

losses at particular points along the farm-to-fork chain. The consensus across sources, 

despite variation in magnitude, is that most grains and cereals are lost during postharvest 

handling and storage on-farm, while loss of fresh produce, meat, and seafood is 

concentrated in processing, packaging, and distribution (FAO 2011, Hodges et al. 2011, 

World Bank et al. 2011). In no instance do losses at the consumer level appear significant 

in SSA (perhaps in many cases because the producer and consumer are the same)? As the 

meta-analysis by Affognon et al. (2015) reveals, over 80 percent of all studies in their 

sample focused specifically on losses in on-farm storage, so the evidence has been self- 

reinforcing on this point. Of course, we should expect the distribution to change as supply 

chains elongate with urbanization and as consumer incomes, and the consumption of food 

away from home grow. 
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Figure 2.9: Annual production and postharvest losses in Sub-Saharan Africa 

 
Source: Affognon et al. (2015) 

2.2.6 Methodological critiques and gaps of postharvest estimation 

The main takeaway from Affognon et al. (2015) is the inadequacies of loss assessment 

methodologies across the existing literature, published and unpublished used to date. Not 

only is it difficult to compare values due to differences in included crop, levels of the value 

chain, scale, agroecology, seasonality, and geography, but the methodologies employed are 

often unsatisfactory too. Methodologies range from modeling/simulation to direct 

observation to residual methods, all of which have their place when used appropriately but 

can be readily misused and misinterpreted. Affognon et al. (2015) call for further research 

to establish methodologies aimed at accurately measuring losses at levels of the value chain 

beyond the farm. While most of the existing studies of losses in value chains rely 

exclusively on case study approaches that are not statistically representative, Minten et al. 

(2016) pioneered a method of fielding surveys at each level of the value chain to capture 

wastage figures incrementally, piloting their approach in three countries in Asia. This 

method offers far more conservative magnitudes of losses than other  estimates, 

underscoring the need to critically examine methodology before relying on estimates and 

invest in similarly rigorous methods elsewhere, particularly in SSA. 
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Furthermore, despite a widespread and systematic search of published and unpublished 

literature, Affognon et al. (2015) find no conclusive evidence on the magnitude of quality 

losses stemming from diminished nutritional value or food safety concerns. The only 

studies we found a point to the percent of sampled crops over acceptable mycotoxin levels 

and in very narrow geographic regions. While most research has focused on mycotoxin 

contamination in high outbreak areas, Mutiga et al. (2015) find aflatoxin contamination 

above the regulated limit even in areas with no reports of human fatalities, such as western 

Kenya. Lack of comprehensive surveillance and undetected, sub-clinical human health 

effects. These findings, among others, raise new concerns about how widespread quality 

losses, particularly those with the most adverse human health effects, might be in SSA. 

Other efforts, such as the IFPRI-led Aflacontrol project in Mali and Kenya, aimed to 

estimate the economic impact of mycotoxins in the SSA food system but was unable ―due 

to a lack of good data‖ (Wu et al. 2011). Estimating the losses derived from degraded 

nutrient quality may be hugely difficult – especially because the food of lower-nutrient 

quality is likely to be still consumed but incredibly important to our understanding and 

ability to address. 

2.2.7 To assess these losses impacts on livelihood and food security 

 
Crop production is estimated to account for roughly 70 percent of typical incomes, of 

which grain crops account for about 37 percent, on average. Recorded production amounts 

to 112 million tons per year, although records for some crops and some countries are not 

available. Most grains are produced and consumed by small farming households (WB, 

2011). 

Significant volumes of grain in developing countries are lost after harvest, aggravating 

hunger and resulting in expensive inputs such as fertilizer, irrigation water, and human 

labor wasted. During postharvest operations, there may be losses of both cereal quantity 

and quality. Qualitative PHL can lead to a loss in market opportunity and nutritional value; 

under certain conditions, these may pose a serious health hazard if linked to consumption 

of aflatoxin-contaminated grain. 

PHL reduction complements efforts to enhance food security through improved farm-level 

productivity, thus tending to benefit producers and, more specifically, the rural poor. While 

the cost of loss reduction needs to be evaluated, it is likely that promoting food security 

through PHL reduction can be more cost effective and environmentally sustainable than a 

corresponding increase in production, especially in the current era of high food prices. 
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Assuming only a 1 percent reduction in PHL, annual gains of US$40 million are possible, 

with producers as a key beneficiary. Viewed in a different perspective, the annual value 

loss estimate of US$4 billion (i) exceeds the value of total food aid SSA received over the 

last decade; (ii) equates to the annual value of cereal imports of SSA, which had an annual 

range of between US$3–7billion over the 2000–07 period; and (iii) is equivalent to the 

annual caloric requirement of at least 48 million people (at 2,500 kcal per person per day) 

(FAO, 2014). 

2.2.8 Supply inefficiency 

 
Supply chain inefficiencies, which limits farmer income generating powers, renders‘ low 

product quality and unsafe, and hence, contribute to food and nutritional insecurity. It is 

against this background that improvements in postharvest handling could increase food 

security and the livelihoods of rural poor while simultaneously raising the supply and 

quality of grains to the rapidly increasing urban consumers and potential export markets 

(FAO 2012). 

2.2.8.1 Economic impacts 

 
According to estimates provided by the African Postharvest Losses Information System 

(APHLIS), physical grain losses (before processing) can range from 10 to 20 percent. 

Typically, the magnitude and location of PHL assessments are based on ad-hoc 

measurements resulting in wide ranges. The APHLIS information platform draws in PHL 

estimates from national researchers that are well below the 40–50 percent frequently cited 

in the development community. However, they are still too high to ignore; and in Eastern 

and Southern Africa alone, based on APHLIS estimates, they are valued at US$1.6 billion 

per year or about 13.5 percent of the total value of grain production (US$11 billion). There 

are no similar regional weight loss estimates available for grains in Central or West Africa 

except for anecdotal estimates. However, assuming losses of a similar magnitude, the value 

of PHL losses in SSA could potentially reach nearly US$4 billion a year out of an 

estimated annual value of grain production of US$27 billion (estimated average annual 

value of production for 2005–07) (FAO, 2013). 

2.2.8.2 Livelihood insecurity 

 
This is referred to the inadequate and unsustainable access to income and other resources to 

enable households to meet basic needs. This includes inadequate access to food, potable 

water,  health  facilities,  educational  opportunities,  housing  and  time  for  community 
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participation and social integration. Postharvest losses could be of great importance to 

guarantee livelihoods security of rural communities while upsetting some of the 

undesirable impacts of man and his environ (Sallah, 2011). 

 

 

 
Figure 2.10: Livelihood Security Model 

Source: Adopted from Care’s Livelihood Security Model 

 
 

The risk of livelihood failure determines the level of vulnerability of a household to 

income, food, health and nutritional insecurity. Therefore, livelihoods are secure when 

households have secure ownership of, or access to, resources and income earning activities, 

including reserves and assets, to offset risks, ease shocks and meet contingencies 

(Chambers, 1989). 

The status of social assets in the area is quite low as the participation of small and marginal 

farmers in formal cooperatives, and government led institutions (excepting hospitals and 

educational centers) are often poor (Sallah, 2011). However, a majority of them belong to 

meeting/Njangi or ‗kafo.' The ownership of the physical assets of this category of farmers 

is higher than the other types of assets. Most of the small and marginal farming households 

have some measure of agricultural equipment and tools (of relative value) that are essential 

for production. Many of the marginal households own livestock (mostly goats and pigs) 
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and poultry though not on a large scale. The comparative compositions of the status of 

these five types of assets are presented in the following spider pentagon shaped figure. 

 

 

 
Figure 2.11: Chart showing Asset composition of small and marginal farmers in rural 

Mezam division 

Source: Impact of climate change and its adaptation mechanism in Mezam Division, 

(Sallah, 2011) 

While we look at the comparative figures, we can create synergies that the small and 

marginal farming households in the area have limited access to almost all types of assets. 

However, the condition of the natural asset is better than the other assets. In this category 

of livelihoods, the status of social and financial assets seem lower than the other categories 

as the farmers have little access to these types of livelihood assets and similar institutions in 

the area. 

 

2.2.9 Identify the causes of PHLs of rice in the study areas and possible measures to 

be put in place to reduce 

The causes of loss are many and varied. Technical causes may include harvesting methods; 

handling procedures; drying techniques and moisture levels; types of storage or pests and 

insect damage; and infestation by food-borne pathogens. Governance-related causes can 

include poor sales, procurement, storage, marketing and distribution policies or practices; 

absence of mechanisms for dealing with cash flow needs (such as warehouse receipts 

systems (WRS); mismanagement or difficulty in dealing with the ownership, control, and 

payment aspects of grain storage and price stabilization programs (WB, 2011). 

 

2.2.10 Strategies to Reduce PHLs 

2.2.10.1 Developed countries 
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Stuart (2009) provides an expanded list of ideas about how consumers, retailers, 

governments and other groups can reduce food waste, although financial costs, logistical 

hurdles and consumer preferences may stand in the way. For many commodities in 

developed countries, food loss has declined in recent decades Buzby et al., (2009) and new 

loss-reducing technologies are under development. Research and reliable loss estimates for 

the different foods and stages in the postharvest chain are needed to identify where food 

waste might be minimized efficiently. More research is needed to how agricultural policies, 

such as output-based subsidies, might promote overproduction and thus increase food 

waste and whether other policies could provide meaningful incentives to reduce food 

waste. The WRAP program is mapping waste along the food supply chain for selected 

foods in the UK, which should lead to recommendations for improving supply chain 

management. Interdisciplinary research is also needed to understand how improvements in 

supply chain management and technology implementation can decrease PHLs, particularly 

regarding pre-harvest and postharvest linkages. 

 

2.2.10.2 Less developed countries 

The postharvest systems of LDCs need considerable investment to create more formal 

markets and improve their performance to a point where PHLs are minimized. Some of 

these improvements need to take the form of public ‗goods‘ including infrastructure such as 

the development of networks of all-weather feeder roads so that crops can get to market, a 

problem especially acute in Africa where transport costs can be five times those in Asia 

(World Bank 2009). Suitable market institutions need to be developed and promoted to 

enable marketing groups and individuals to best respond to market demand. Collective 

marketing can take various forms and for grains may include inventory credit schemes and 

Warehouse Receipt Systems to accelerate the efficient removal of the crop from the farmer 

into safe, centralized storage (Coulter et.al, 2002). 

 

Successful markets depend on a consistent supply of better-quality produce, and this can be 

achieved by adopting/adapting improved technologies that also lower PHLs. There is a 

wide range of such technologies (WB, 2010), but these are beyond the scope of this review. 

New technologies and approaches can be introduced through innovations systems and 

learning alliances WB (2006), but adoption will depend on producers seeing a clear direct 

or indirect advantage, particularly financial benefit, and potentially on their access to credit. 

For a sustainable approach to PHL reduction, an intervention planned within the context of 

the relevant value chain, and more than one type of intervention may be required. External 
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agencies (public or private sector) need to develop and manage the introduction of 

interventions, but it is only the behavior of actors within the value chain that can assure 

sustainability. Market-orientated interventions need to be managed wholly or partly by the 

private sector while public–private sector partnerships are necessary to share investment 

costs and risks. 

 

To date, significant resources have been allocated for reducing FLW/PHL around the 

world. Most interventions in SSA have focused directly on farm-level losses, under the 

assumption that most losses occur or start on-farm. Few interventions focus on downstream 

links in the food supply chain, at least not with specific attention to the PHL implications 

(Saran et al., 2012). 

 

2.2.10.3 On-farm interventions 

While other technologies aimed at preventing losses may exist or are in experimentation 

stage, in this sub-section, I focus on PHL reduction techniques used on-farm that have at 

least some accumulated literature base. The discussion is largely skewed towards hermetic 

storage technologies, and this strategy has to be successful in some countries most 

especially on staple grains (Saran et al. 2012). 

 
2.2.11 Challenges to postharvest reduction 

It is difficult to pull much from the small literature on adoption patterns since most 

underlying data sets are not representative of any meaningful population. Affognon et al. 

(2015) find that studies of adoption levels show percentages ranging from 12 to 74 across 

technologies, crops, and countries covered. They only note one study where dis-adoption 

recorded: 56 to 73 percent of initial adopters in the study on Sofagrain and improved 

granary structures in southern Benin (Adegbola, 2010). 

Many studies delve into the drivers of adoption, offering similar stories to barriers found in 

other parts of the agricultural technology adoption literature: income and credit access 

constraints, education or other knowledge barriers, gender-sensitivity issues, labor 

availability bottlenecks, etc. In their impact analysis study, Gitonga et al. (2013) found 

major differences in socioeconomic and other baseline characteristics across adopters and 

non-adopters of metal silos in Kenya, signaling that these technologies are still only within 

reach of the relatively more affluent or productive farming households. 

 

Other studies point to adoption constraints that are more specific to these technologies. For 

example, Kadjo et al. (2015) study the determinants of storage decisions among maize 
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farmers in Benin. In their sample, farmers make decisions about PHL technology use based 

on their expectations about loss size; those that expect higher losses are more likely to 

release their grains onto the market more quickly and not use an improved storage 

technique. Matita et al., (2015) study adoption of postharvest management technologies in 

Malawi over the period where the government subsidized chemical insecticides used in 

storage. In addition to other adoption challenges, they also found the fear of theft was a 

major deterrent to farmers using improved storage options external to the household 

dwelling. 

 

2.3 Gaps identified in the literature and how the work shall attempt to fill them 
 

Following the recognition that reducing food losses is an important element in the food 

security equation, the terms food losses, postharvest losses and food waste commonly used 

in scientific publications and other reports. However, unless specifically defined for a 

particular use, these terms may create confusion, as different sources use them to refer to 

somewhat different issues. The losses in the food supply chain are often broken down into 

a type of loss, using the terms agricultural losses, processing losses, distribution losses and 

consumption losses (e.g. Gustavsson et al., 2011). Harris (1978) distinguished between pre- 

harvest, harvesting and postharvest food losses using different periods of time in 

production and distribution of food commodities. 

 

Gustavsson et al., 2011 revealed that losses incurred before harvesting due to weeds, 

insects or disease, are pre-harvest food losses, losses during harvesting (resulting from 

threshing shattering during harvesting), are harvesting losses, while losses that happen 

between completion of the harvesting process and human consumption. According to, 

Parfitt (2010) Food loss referring to the general decrease in food quantity or quality, which 

makes it unfit for human consumption while food waste refers to food loss at the end of 

food supply chains which results from human behavioral issues.‖ According to this 

distinction, food waste is part of food losses. Hodges et al. (2011) defined it as 

interconnected activities from crop harvest through processing, marketing, and food 

preparations, to the final decision by the consumer to eat or discard the food product. 

Rembold et al. (2011 considered postharvest losses to include losses that occur at the time 

of harvest, though various postharvest operations on the farm and on to the first level of the 

market. The definitions of postharvest losses by Hodges et al. (2011) and Rembold et al. 



48  

(2011) are similar to that by Harris (1978) for post-production losses as losses occurring at 

all stages, starting from harvesting and movements of food down to the consumption point. 

 

International agricultural research centers’ progress in plant genetic research has been 

effective in addressing numerous production constraints such as tolerance to various biotic 

and abiotic stresses, and increasing yield. However, practical experience has proven that 

the contribution of crop management practices toward alleviating production constraints is 

somewhat greater than that contributed by genes alone. Adequate crop management 

practices could be the key to addressing production constraints such as poor management 

of soil nutrients and soil health management, and high production costs, coupled with low 

net economic returns. 
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CHAPTER THREE 

METHODOLOGY OF THE STUDY 

3.1. Study design 

The study adopted both the cross sectional and case study designs. Cross-sectionally, it 

involved collecting, describing and illustrating the impact of postharvest losses of rice on 

livelihood and food security in quantitative basis. 

This study design was adopted because it was not costly to perform and not time- 

consuming. Through multiple stage, the case studies were narrowed to (North West Region 

of Cameroon and Central River Region South of the Gambia) and individuals (rice 

agronomists, researchers, and policy-makers). Besides, the study attempts to describe the 

cause of losses and identify measures to be put in place to reduce these losses. 

3.2. Model Specification 

 
The postharvest system model used in this study. Adopted by International Rice Research 

Institute(IRRI). 

 
 

 

 

 

MODEL 1: 

Figure 3.1. Postharvest system 

Source: International Rice Research Institute (IRRI) 

 

PHL = Ʃ PH – (Ʃ C+ Ʃ S+ Ʃ S) 

Where PHL = Post harvest loss 
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H = Quantity consumed 

S = Quantity sold 

C = Quantity stored 

MODEL 2: 

 
PHL %= PHL÷TP × % 

 
Where PHL = Postharvest loss 

TP= Quantity produced 

PHL = Postharvest loss 

 
%= Percentage loss 

 
MODEL 3: 

IL= PHL × UP 

Where I= Income Loss 

PHL = Postharvest loss 

UP = Unit price 

 
3.2.1. Specification of variables in the model 

3.2.1 Dependent variable 

In the model, Postharvest loss (PHL) was the dependent or outcome variable. The 

difference data between the total quantity produced and total quantity consumed 

(household) and total quantity sold was computed. Some strategies measured every 

variable in the form of a survey, focus group discussion (FDG) and expert knowledge.3.2.2 

Independent variables 

The independent or predictor variables in the model include the following; 

Losses at harvesting given by, 

H= f (agroclimatic factors, farmer experience, level of mechanization). 

Losss at threshing given by, 

TH= f (agroclimatic factors, available resources, level of mechanization). 

Losses at drying given by, 

D=f (agroclimatic factors, infrastructure related factors). 
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Losses in storage is given by, 

S= f (agroclimatic factors, availability of storage facilities, length of storage, quality of 

storage). 

Losses during Transportation are given by 

T = f (agroclimatic factors, road condition, means of transportation, quality of packaging). 

Losses during milling given by, 

M = f (agroclimatic factors, processing plant related factors, quality of supply chain, use of 

standards and grading, retail outlet credit availability). 

 

3.2. Study population and sample size 

The targeted population of the study included the entire stakeholders in rice operations in 

Ndop, in Ngo-ketunjia, North West Region Cameroon and those of Central River Region of 

the Gambia. Ndop has a population estimated at 80,804 inhabitants (7877 coming from 

Bameli, 16670 from Bambalang, 18,753 from Bamessing and 37,504 from Babessi. 

The targeted population of the Central River Region of the Gambia stands at 128,887. Here 

the studied areas were Sapu, Kerewan, Saruja, Jahally, and Wellingara.A total of 250 

respondents were selected for the study using the snowball technique. In each of the 

sampled areas respondents were quotally distributed (quota distribution). In which case, 25 

respondents were selected in each of the villages. 30 key informant interviews were also 

conducted. 
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Figure 3.2.: Study Area Sampling Model 

Source: Author‘s field work 

 
3.3 Sampling process 

The two countries were purposely selected based on their involvement in rice production. 

In each of the countries, similar agroecological zones were identified. The random 

sampling technique was used to select 1 of the zones in each of the countries through 

balloting. In each of the selected zones in each of the countries, five (5) villages were 

selected with regard to their high rate of involvement in rice production. In each village, 25 

respondents were selected using the snowball techniques. 

 

3.4. Methods of data collection 

Primary and secondary data were used in the study. Primary data was collected through the 

use of 250 semi-structured questionnaires covering information on socio-economic 

variables, losses stages and causes, and impacts of postharvest of rice production. 30 key 
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informant which included people with profound knowledge on rice production (rice 

agronomists, researchers, policy-makers among others were interviewed and focus group 

discussions (FGD) were used as complementary as well as seeking an in-depth 

understanding of the context within which the postharvest losses along the rice value chain 

in these areas. Hired research assistant recorded the information. Secondary information 

from sources such as journals, previous works, and publications was reviewed as well. 

3.5.1    Field observation 

 
In the course of questionnaire administration, the researcher observed the farmers 

postharvest losses along the value chain, and some of the measures used as coping 

mechanisms through the use of field guide. 

 

3.5. Data Analysis 

The study employed both descriptive and inferential statistics to analyze the primary data. 

The descriptive statistics used included frequencies, percentages, mean, maximum and 

minimum values, standard deviations and sums. The inferential statistics used included 

chi-square, correlation, and ordinary least square regression coefficients. Data analysis was 

carried out using the Statistical Package for Social Science (SPSS) 20. Microsoft Excel 

2013 was used to develop charts and tables used to enhance the narratives. 

Data analysis will undertake using descriptive statistics, for statistical estimation work, the 

total PHL at any postharvest stage for the given commodity and region is to total losses 

occurring at each of stage of the process. Total PHL = Sum of PHL at each stage of the 

harvest 

 

3.6. Validation of results 

To ensure validity and accuracy of the results, the study principally provided the reliability 

of the data collection instruments and the trustworthiness of the data collectors. The 

questionnaires and interview guides were pre-tested. During this process, 25 questionnaires 

were administered in a pilot study. Also, subject matter specialist, and researchers, 

economist among others were consulted for advice and comments. Feedback from these 

exercises permitted the enhancement of the data collection instruments. Principally, some 

questions on the questionnaires were either rephrased or discarded completely while new 

parameters were added. 

Doyen field agencies were employed as research assistants or enumerators. Additionally, a 

review session was organized to enhance their understanding of what is required and give 
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clear instructions on how to fill these survey forms. This was to ensure that the forms were 

administered correctly. Responses from respondents were also triangulated with other 

sources to ensure its relevance to the topic under discussion. 



55  

CHAPTER FOUR 

PRESENTATION AND ANALYSIS OF DATA 

4.1 Description of study respondents 

4.1.1. The socio-demographic profile of the study respondents is presented 

Table 4.1: Socio-demographic characteristics of respondents 

 

Characteristics Count Percent Characteristics Count Percent 

Gender   Type of farming   

Male 99 39.6 Small scale 229 91.6 

Female 151 60.4 Large scale 21 8.4 

Age Group   Farm Size   

<20 

21-30 

2 

47 

0.8 

18.8 

< 0.5 ha 52 21.6 

31-40 

41-50 

93 

58 

37.2 

23.2 

0.5 to 1 ha 162 62.3 

51+ 50 20 > 1 ha 42 16.1 

   Farm Size   

Level of education   Less than 0.5 91 36.4 

No formal 90 36 0.5-1.0 76 30.4 

Primary Level 88 35.2 1.0-2.0 53 21.2 

Secondary Level 59 23.6 2.0-3.0 20 8.0 

Tertiary/University 13 5.2 4-5 4 1.6 

Marital Status   5+ 5 2.0 

Single 11 4.4    

Married 230 92 Land Ownership 

Lease 

 

1 

 

0.4 

Divorced 1 0.4 Barrow 36 14.4 

Widowed 8 3.2 Own 201 80.4 

Monthly Income   Rent 10 4.0 

< 50,000frs (<D4000da) 149 59.6    

51-100,000frs (D4100-8000) 45 18    

>101,000frs (>D8100) 56 22.4    

Primary Occupation   Farming experience 

1-4years 

 

1 

 

0.4 

Farming 249 99.6 5-6 years 3 1.2 

Farming experience 1 0.4 7-9 

>10 years 

2 

244 

0.8 

97.6 

Source: Research findings, 2017 
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In the study majority 60.4% were female while 39.6% male. Concerning age categories, most 

37.2% were between the ages 31 and 40 years indicating a young and productive 

population. Those that fall between 41 and 50 years were 23.2% while only 0.8 are less 

than 20 years. Regarding their farm size, majority 62.3% had farm size of 0.5 to 1 hectare 

(ha) of land, while 23.6% had farm size of less than 0.5 ha, and few 16.1% had farm size of 

more than 1 ha. A good number of the respondents or 80.4% indicated that they owned the 

land put under rice cultivation, a handful of them 14.4% borrowed land from relatives and 

friends, while 4% rented their field. Regarding income, most 59.6% earned less than 

50,000 frs or less than 4000 dalasis monthly which show a relatively poor population. An 

overwhelming majority 99.6% of the respondent‘s primary occupation was farming and 

only or 0.4% indicated occupation other than farming. Significantly, 90% of the 

respondent‘s livelihood depends on farming related activities more than half 76.4% are 

male headed households while 23.6% are female headed. 

4.1.2. Respondents level of education 

 
Most 36% had no formal education, primary level education were said to be 35.2%, 

secondary 23.6%, and tertiary education 5.2%. 

 
 

 
70.0% 

60.0% 

50.0% 

40.0% 

30.0% 

20.0% 

10.0% 

0.0% 

    
   

   

   

   
         

No formal 
education 

Primary Level Secondary Level Tertiary Level 

Camaroon 9.8% 51.0% 32.0% 7.2% 

The Gambia 74.4% 8.0% 14.4% 3.2% 

 

Figure 4.1: Respondents level of education 

 
As shown in Figure 4.1. 74.4% of the interviewees from The Gambia revealed that they 

had no formal education compared to 9.8% of their counterpart in Cameroon. Primary 

education was 51% for Cameroonian respondents, and 8% obtained primary education in 

the Gambia. Secondary education were 32% and 14.4% for Cameroon and the Gambia 
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respectively. Meanwhile, 7.2% had acquired tertiary level compared to 3.2% of those of the 

Gambia. 

4.1.3. Household size (H/H) 

 
The household size range from 4 to 7 40.8%, the range from 8 to 11 and above 12 had an 

equal proportion of 27 percent. Cameroon has a household size of 4 to 7 members 

according to results of the study 62.4% whereas in the Gambia the household size falls 

above 12 (47.6%). The table 4.2. below shows the household size of the study population. 

Table 4.2. Shows the household size of the study population. 

 
 

Household Cameroon The Gambia Total 
 

size Frequency % Frequency % Frequency % 

<3 9 7.2 2 1.6 11 4.4 

4-7 78 62.4 24 19.2 102 40.8 

8-11 28 22.4 40 32 68 27.2 

>12 10 8 59 47.6 69 27.6 

Total 125 100 125 100 250 100 

 

 

 

4.2. Findings of the study 

 
 

4.2. 1. The extent of postharvest losses of rice and critical loss points on the 

postharvest handling chain 

4.2.1.1. The extent of postharvest losses of rice 

 
75% of the respondents reported that they incur a total postharvest losses of 40% and 

above, 38 out of 250 (15%) indicated that losses ranged between 30 and 35%, while 10% 

reported 20 to 25% losses of their produce. These loss figures were seen very high and 

unacceptable to the majority 98% of the respondents. However, 1.2% considered such 

losses as unavoidable. Table 4.2 indicates that in Cameroon, postharvest loss accounts to 

about 30,663 metric tons (mt) while in the Gambia it is estimated at 12,684 mt. The 

percentage loss incurred by farmers are 32% and 34% of their production for Cameroon 

and the Gambia respectively. 
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Table 4.3. Extent of postharvest losses of rice (in Mt) 
 

 
 

 Total 

production 

 

Consumed 

Sold Stored Quantity 

loss 

% 

Loss 

Cameroon 125,466.47 47,220.61 7,092.85 32,509.34 38,643.67 30.8 

Gambia 48,877.70 16,817.62 13,814.87 600.36 17,644.85 36.1 

Total 174,344.17 67,819.32 23,868.98 39309.70 43,346.17  

 

 

4.2.2 Critical loss points on the postharvest handling chain 

 
Findings reveal that threshing stage has the highest quantity of losses occurring in both 

countries losing up to 19% and 17% for The Gambia and Cameroon respectively. Analysis 

revealed that drying losses account for 9.3% and 7% for The Gambia and Cameroon. 

Whereas storage losses are 6% for Cameroon and 4.2% for the Gambia. The total losses 

incurred during milling is estimated to 1.3% for the Gambia and 1% for Cameroon. 

Insignificantly, at the stage of transportation, it was revealed little is lost. This represents 

1.3% for Cameroon to about 0.6% for the Gambia. 

Table4.4. Critical loss points on the postharvest handling chain (in percentage) 
 

Activity  % loss  

 Cameroon The Gambia Ranking 
Threshing 17.0 19.0 1st 

Drying 7.0 9.3 2nd 

Storage 4.2 6.0 3rd 

Milling 1.3 1.0 4th 

Transportation 1.3 0.8 5th 

Total 30.8 36.1  

 

4.2.1.2. Assessment of losses during the various stages 

 
Findings of the study revealed transportation and milling losses were marginal. Storing 

losses were small and marginal as well. It was also opine drying medium while threshing 

was severe among all the stage (see figure 4.2). 
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Figure 4.2: Assessment of losses during the various stages 

4.2.2. To assess the impact of these losses on livelihood and food security 

4.2.2.1. mplication on income 

The study revealed mixed reactions. For those in North West Region of Cameroon 29.2% 

of those interviewed opine that these losses reduce their income. While in the Gambia 

(n=68 27%) believed that it increases their food expenditure, (n=28 or 11%) of the 

respondents corroborated it reduces their meals. 12 out of the 250 respondents (i.e., 8%) 

believed that these losses have little or no impact on their livelihood. 

 

Table 4.5. Postharvest losses implication on livelihood 
 

Country  

respondent Reduced 

income 

Reduced 

meal 

Increased food 

expenditure 

No 

effects 

Other 

Cameroon 29.2% 12.8% 3.6% 5.8% 2.9% 

The Gambia 6.9% 11.7% 27.0% - - 

Total 36.1% 24.5% 30.7% 5.8% 2.9% 
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Findings also reveal that Cameroon lost approximately over 4 billion CFA as a result of 

postharvest loss of rice which amount to 6 million US dollars. Data also revealed that the 

Gambia income loss is estimated at D3 million, this equivalent to over US $ 6 million. 

Table 4.5.1. Postharvest losses implication on income 

 
Country Quantity loss Unit  price (local 

currency)/ ton 

Income loss in 

local currency 

Total   loss   in 

US dollars 

Cameroon 38,643.67 120,000 4,637,240,400frs 7,728,734 

The Gambia 17,644.85 24,000 D423,476400 8,822,425 

Total 56,288.52   16,551,159 

 

 

It is noted that efficiencies along the rice value chain and the prices of paddy and milled 

rice vary from region to region. The figure calculated for both countries, thus based on 

extrapolation of this study‘s results for the areas with prevailing prices at local markets. 

4.2.2.2. Implication on employability 

 
The study shows that these losses have implication on employment particularly for 

processors. Findings revealed that 43.3 working days are loss due to postharvest losses. 

The results analyzed shows 325 job opportunities loss. This translate to milling or 

processing industries loss up to about 95,774 frs equivalent to US $160 per day. 

 

 

 
Photo 4.1. Parboiling center  photo 4.2. Milling center 

Source: Field gallery, 2017 
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98% of the parboil centers visited were done mostly as a village family enterprise. The 

process usually involves soaking the rice overnight, in a large vat, often adapted from oil 

barrels (photo 4.1). After soaking the paddy is heated over an open wood fire until it starts 

to boil, and then stopped, cooled down and dried back to a storage moisture level. While 

filling the vat for soaking many of the empty grains will float to the surface, and can be 

easily skimmed off. Thus, the parboiling process can increase the quality of the rice by 

removing some of the remaining foreign material but at the same time cause losses due to 

pealed over. 

Photo 4.2 shows the second processing stage in milling to remove the hull and bran that 

produces the final polished rice consumer product. This is typically done in the same 

community as parboiling may be mostly on contract instead of consignment or purchase 

basis. It may also include a cleaning or de-stoning process to remove any remaining stones. 

If done, de-stoning will be just before milling and perhaps in a continuous flow with the 

mill. According to one operator, any mechanical de-stoning at this point will result in loss 

of some good grain. Thus even if there are only two or three percent stones and mud clods, 

the de-stoning process will result in up to 10% loss in paddy. This again has to be factored 

into what the farmers can receive for their paddy he added. 

4.2.3. Implication on food security 

 

4.2.3.1. Food availability 

 

The results revealed that 98% of the population agreed that rice is available at all times. 

However, 2% stated that its availability goes with harvesting calendar. They believed that 

rice is available only after few months of harvesting. 

Data from this field study estimated a production of 174,344.17 metric tons (mt) of paddy 

harvested in 2016/2017 season. Out of which Cameroon had 125,466 (mt), and the Gambia 

produces 48,877 (mt). 

At the field, observations revealed verities of rice were found in the markets. These include 

both local rice types and imported brands. Unlike Cameroon, in the Gambia, imported 

brands were found in larger quantities throughout the study areas. 
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Photo4.3. Rice stock in stores 

Source: Field gallery 2017 

According to key informant farmers tend to retain their paddy in-kind as long as possible 

and market only as they need the cash for whatever purchases they need and with the stack 

of 80 to 100 kg bags consuming a substantial portion of their small home floor space. 

However, it does prolong the buying season for several months after harvest as in the case 

of Cameroon. This also subjects the paddy to postharvest losses from weevils and rats. 

However, the farmers appear a lesser concern with postharvest losses stating that it is a 

normal thing in the chain production. 

 
4.3.3.2. Implication on food access 

 
At the time of this study, several types of rice were found in the markets. This includes 

some local rice varieties and imported brands. The most expensive local rice cost 525FCFA 

while the cheapest cost 250FCFA, meanwhile the cheapest imported brand costs 190 FCFA 

per kilogram. Unlike the local rice, the imported brands were found in larger quantities 

throughout the study area. 

 

Food security experts emphasized that there is a need for greater attention to improving 

these country‘s rural roads- to reduce the transaction costs associated with transportation 

produce and to stimulate new investments in rice processing. In each of these constraints 

makes a significant contribution to high postharvest losses. Besides, limited purchasing 



63  

power underpinned this sad tale; they recognize that enhancements to rural and urban 

incomes are necessary for a more food-secure country. 

 
4.3.3.2. Implication on food consumption 

 

According to the household consumption survey that was conducted in Cameroon in 2008, 

the national average for rice consumed per head in 2007 stood at 25.7 kg (i.e. 37.3kg per 

inhabitant in the urban areas and 19.4 kg in rural areas). The study revealed that postharvest 

losses totaled 56,289 mt. This indicates that postharvest losses affects rice consumption in 

these areas. The study also gave an indication of 274 per capita calories loss and this could 

have feed up to 177,821 inhabitants or 18,718 households. The analyses also uncovered 

that the case of the Gambia is worst as majority depends on it for their staple food. 

 

Results from this study illustrate that 75.2% of the respondents consumed imported rice as 

a supplement. The respondents have more preference for imported rice than local rice. 

64.71% of respondents who earn above ($600) consume more of imported rice. 

Furthermore, 59.74% of respondents below ($300) who presumably have a wider range of 

choice also consume more of imported rice than local rice. These tendencies lead to the 

prediction that the consumption of imported rice is not determined only by the postharvest 

losses of rice. It is determined by other factors like physical characteristics of the rice and 

availability of the product in the market. 

 
4.3.3.3. Implications on people relationship (bad habits) 

 
The study revealed very interesting scenario, and some shared their experience regarding 

their engagement on gleaning of after threshing. Due to the high loss during this stage, 

some only focus on gleaning paddy. This has cause unprecedented suspicious on the 

manner and attitude of those employed to thresh and winnow. Farm owner chorused that 

they are sometimes unfairly treated when they realize that good quantity obtained from 

their field after threshing. This is believed to create chaos and unnecessary argument 

between people. 
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Photo 4.4. Gleaning rice from remains after Manual Threshing Photo 4.5. Poor threshing 

and winnowing 

 

4.3.4. To identify causes of postharvest losses and measures to be put in place to 

reduce these losses. 

In the study, 24% of respondents reported and ranked inefficient harvesting and handling 

methods as the major cause of postharvest losses. 

 

 
 

Photo: 4.6. Lack of new technology Photo 4.7. IRRI Designed Axial Flow 

Thresher That can expedite threshing and increase the recovery (source: Winrock 

International, 2012) 

 

99% in the studied areas indicated that threshing is mostly done manually by whacking the 

rice against some on oil drum or hard object, such as the whacking boxes (see photo 4.6), 
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so the grains scatter and are caught in a tarpaulin or just on a woven mat. Normally, 

depending on what type is used, it does not excessively increase the amount of foreign 

material such as stones and mud clods in the paddy, but it will still contain appreciable 

amounts of chaff and empty grains that will need to be winnowed out. However, according 

to an agronomist most whacking threshing operations will leave 10 to 15% of grain behind 

with the straw and provide an opportunity for gleaners to rework the straw to recover the 

remaining grains (photo 4.4). Some opine that are small mechanical threshers that can 

effectively recover this grain. The most noticed are the IRRI designed axial flow threshers. 

They are simple, most likely cheap, but inefficient mill that results in a high number of 

broken grains even after parboiling, as well as a low total recovery(photo 4.6). But these 

mills can never provide substantially higher quality rice and can persist only for providing 

cheap low-quality rice at best causing huge losses. 

 

 
Photo 4.7.  Losses as a result of poor tarpaulins 

Source: Field gallery 2017 

16% reported that the major causes of postharvest losses were limited drying facilities 

(photo 4.7), No or poor access to new technology 15%, Poor transportation network 14%, 

lack of storage facilities 12%, labor shortage during harvesting season 6.8%, Poor 

processing technique 6%, excess rainfall expose 5.4% and harvest immature and over- 

mature or 1%. Table 4.7). Slight variations in what is believed to cause these loses (see 

table 4.6). 
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Table 4.6: Ranking of causes of postharvest losses of rice 
 

Challenge Frequency Percentage Rank 

Inefficient harvesting & handling methods 60 24 1st 

Limited drying facility 40 16 2nd 

No or poor access to new technology 153 58.85 3rd 

Poor transportation network 142 54.62 4th 

Lack of storage facility 139 53.46 5th 

Labor shortage during harvesting season 123 47.31 6th 

Poor processing technique 109 41.92 7th 

Excess rainfall expose 98 37.69 8th 

Harvest immature and over-mature 55 21.15 9th 

Source: Research findings 2016 

 
Table 4.7: Causes of postharvest losses of rice in Cameroon and Gambia 

 

Causative factors Gambi 

a 

% Ranking Cameroo 

n 

% Ranking Count 

Inefficient  harvesting  & 

handling methods 

70 28 1 50 20 2  
60 

Limited drying facility 50 20 2 30 12 4 40 

Lack of storage facility 35 14 3 25 10 5 30 

No or poor access to new 

technology 

28 11.2 4 47 18.8 3 37.5 

Labor shortage during 

harvesting season 

17 6.8 6 17 6.8 6 17 

Poor processing technique 15 6 7 15 6 7 15 

Poor transportation 

network 

9 3.6 8 60 24 1 34.5 

Harvest immature and 

over-mature 

3 1.2 9 2 0.8 9 2 

Excess rainfall expose 23 9.2 5 4 1.6 8 13.5 

Source: Field data, 2017 
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However, causes of PHL varied significantly across the two localities given that inefficient 

harvesting & handling methods, limited drying facilities, limited storage facilities, storage 

and transportation facilities were experienced in both communities. Harvesting is done 

using sickles after which the harvested crops are stalked on bunds or nearby space before 

threshing. Where threshing is delayed, some rice would start to germinate due to the 

microenvironment produced in a heap (see photo 4.10). 

 

 

 
Photo 4.8: Moldiness due poor drying Photo 4.9: A women harvest during excess rainfall exposure 

 

 

 

 
 

Photo 4.10: Poor storage facility Photo 4.11: Losses as a result of stacking 

 
Source: Field gallery 2017 
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The condition of on-farm storage facilities are inadequate and are poor in status (photo 

4.9). Some stated that it is a causative factor for the losses and their hesitant to sell after 

harvest at a giveaway price and later buy at ―throat-cutting prices.‖ When they need it, and 

of course they would need it as their production especially for Gambian farmers last only 

for 2 to 3 months after their harvest. 

Postharvest losses impact food access due to limited local produced. Secondly, the cost of 

production is higher due to high inputs and inadequate labor force. 

4.4.2. Measures to be put in place to reduce postharvest losses 

 
In the study, 36.8% of rice producers reported and rated provision of rice threshing 

machines as ultimate measure to reduce postharvest losses. Better market system and 

incentives come second measures to a reduction of postharvest losses with 15.6%. The 

other reported measures in that order were developed storage facilities 15.2%, develop 

drying floors (12%), improve access roads (8.8%), appropriate transport network (4.4%), 

capacity building and training of rice producers (4%), improve milling (1.6%), proper 

drainage systems (1.2%), and others cited measures such as credit and loans services 

(figure 4.5). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4.3: Measures to be put in place 

Source: Author‘s work 

Following a meticulous and thorough reflection on the situation prevailing on the ground, 

the researcher designed a road map to show how best these countries could better address 
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postharvest losses of rice. The measures identified are in three phases: a) short term; b) in 

the medium term; and long term intervention measures. 

The plan below would not only address postharvest losses but would create employment 

opportunity for dozens of youths. It will undoubtedly improve their food and nutrition 

security, empower farmers income generation, thus improve rural livelihood and 

presumably reduce rural poverty. 
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Agenda Action 

Table 4.8. Action Plan of postharvest losses reduction 

Period What need to be done? Responsibility Stakeholders 
 

 

support mobilization study 

2.2.Design programs and 

projects 

PSU/UNVDA FAO, WFP, NGOs, 

 

Social 

cultural 

measures 

and Education 3.1.Awareness creation and MoA/ MINADER 

sensitization 

3.2. Capacity 

training 

farmers 

3.3. Formation 

building 

(staffs 

and 

and 

UTG/PAIDWA, APHLIS 

CEES, Radio, TV, extension agents, 

Farmers 

DCD, Farmers 

viable 

Agribusiness 

services, 

cooperatives societies 

Technical 

measures 

required Short term Medium Long 

term term 

Institution 1.1. Formulation 

inclusive 

of 

of 

MoA/MINADER 

and legal policy 

OP,  DoA,  NARI,  MOTE,  MoFE, 

PSU, UN System (FAO,WFP..), 

framework postharvest losses 

1.2. Implementable MoA/ MINADER PSU, DoA, Directorate of 

strategies Development planning, TWGs of 

Agriculture& natural resource 

Financial Resource 2.1. Conduct comprehensive NARI, PPS, FTS, ABS, AES, CEES, 
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innovation 4.2.Scale-up simple 

threshers developed by 

initiative Narica 

program (low cost 

devices) 

4.3.Construct proper 

irrigation system 

4.4.Construct modern 

drying floors 

4.5.Construct  cereal  banks 

& stores 

4.6. Develop access roads 

4.7.Identify appropriate 

transport system (e.g. 

motor king) 

4.8.Establish processing 

plants 

AES 

SWMS 

MoA/PPS/ 

MINADER 

 

 

 

 

PPS 

 

 

 

MoA/ MINADER 

FTS/ MINADER 

GTTI, NARI, DoA, Farmers 

Green Impact, Farmers 

 

Farmers 

 

 

Farmers 

MoRI, Farmer 

 

 

 

Farmers 

 

Technology 

and 

Mechanizati 

on 

4.1.Design 

technologies 

appropriate AES GTTI, NARI, Farmer 
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4.3. Implication of the results 

4.3.1. Policies implication 

These losses in the study areas have serious policies implication as both countries have no 

policies instituted to tackle postharvest losses of rice. The losses account for about 25% of 

the total production. In African countries, these losses have been estimated to range 

between 20% and 40%, which is highly significant considering the low agricultural 

productivity in several regions of Africa (Abass et al., 2014). 

From the study, no policy was formulated regards postharvest handling. This partly 

explains why farmers in these countries have continued losing a substantial proportion of 

their crop produce through postharvest losses. This was also revealed by HELVETAS 

Swiss Inter-cooperation 2014. 

4.3.2. Implication Livelihood and food security 

Results showed that rice farmer in this study loses a lot of income due to postharvest losses. 

90% of those interviews sold their produce after harvest. 8% wait little longer to dispose of 

their produce while 2% do not sell at all. Governments‘ losses huge sum of money on rice 

imports. Cameroon alone consumption was around 138 billion FCFA that were devoted to 

the purchase of rice in the food budget for a household in 2007 as against 112 billion in 

2001, representing an increase of 4% per year (MINADER, 2009). Reports show that over 

the last eight years, the demand and supply equation has been difficult to balance, forcing 

the authorities to resort to undesirable imports to feed the growing population. Last year 

alone they foot a bill of 150 billion FCFA. The high postharvest losses have a negative 

impact on the income4; livelihoods and motivation to expand production among farmers in 

the country as stated by (Fon 2016). 

Furthermore, these quantities and values of PHL incurred by rice farmers in the study areas 

could reduce their meals and could have an overwhelming implication on their income. 

Postharvest loss is a potential contributing factor to food insecurity, undernutrition and 

hunger across the developing world (FAO- 2012). Cameroonian households have rice on 

the menu at least twice every week; these findings confirmed that of Sarl (2013), whereas 

in the Gambia households have it every other day. This finding confirmed that of Goufo, 

(2008) which shows that rice has shifted from a ceremonial dish to a more frequently 

consumed food. This is similar to the result of a study carried out by Bemi et al., (2015) 

which shows that rice today is the staple food in many families and constitutes a major part 

of the diet in many others. 
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Labor shortage during harvesting season and poor processing techniques were peculiar to 

the Gambia among the causes of losses. This could be explained in the Gambia in recent 

times has experienced rural exodus, that is, rural, urban migration and immigrant of its 

youth population. Between 1993 and 2010, the urban population increased from about 37 

percent to 58 percent of the total population, largely driven by young Gambians in rural 

areas migrating to urban areas in search of work. The Gambian government‘s inability to 

restore economic stability including rectifying high unemployment especially among youth 

was another reason, and this has resulted in increased emigration among all segments of the 

population, in particular, youth farmers. With approximately 65,000 Gambians abroad in 

2010 (or around 4 percent of the total population), the country‘s immigrant stock is small 

compared to other African countries. However, its skilled emigration rate (63 percent in 

2000) was ranked among the top 20 worldwide and the second highest among African 

countries (Kebbeh, 2013). 

The two countries spend a lot of foreign currencies in the importation of food. Which in the 

Gambian contexts is widening due to rapid demographic growth estimated rate of 3.42 

percent population growth and preference for rice. More than three-quarters of the entire 

population depends on crops and livestock for its livelihood. This presumably denied many 

households a decent living whose livelihood entirely depends on it, that is, 90% of 

dwellers. Unlike the Gambia, According to an informant in 2016, the Cameroon 

government incurred CFA 150 billion on rice importation to meet growing national 

demand. This has implications: a) it could redirect investment to priority areas such as 

reducing the price of essential farm inputs; b) increased foreign investment boosting other 

countries productivity by extension enriches other farmers; c) jargonize the national and 

global objective of food and nutrition security. d) militate against rural poverty reduction 

initiatives. 

 

Key lessons learned 

 
The governments of both countries (Cameroon and The Gambia) are keen to increase rice 

production and productivity. The following are some lessons that countries can learn from 

each other: 

 The  culture  of  rice  production  in  term  of  zeal and  enthusiasm with  the 

Cameroonean farmers worth emulating by their Gambian counterpart. 



74  

 Cameroon has a well developed microfinance that facilitate the production, 

procssing, packaging and merchandizing, which is at an infant stage in the Gambia. 

This could serve as a model for the Gambia to improve its systems. 

 The Gambia with the help of West Africa Rice Development Agency (WARDA) 

through the New rice for Africa initiative (Nerica) designed and developed a simple 

threshers which farmers adopted and is appreciated, thus needs scaling-up. 

Cameroon can as well borrow this technology and reduce the doggery women faces 

during rice threshing. 

 Over the years, partners in agricultural development build communal stores 

virtually in all the communities of the Gambia to serve as protection from pest 

infestation and disease attack but failed to work. Because people care so much of 

their own things not what is shared. Cameroon need to learn from in order not to 

conceive and implement white elephant projects. 

 The rice parboiling/millig industries in Cameroon are functional and these 

experienced could be harness by the Gambian rice processors/millers 

 

4.4. Limitation of the study 

The research was largely on subjective assessment, with limited efforts to collect 

quantitative household data. The qualitative approach was helpful in the understanding 

process and social dynamics, as well as perceptions and value preferences of various 

stakeholder groups. However, detailed physiological loss analysis was beyond the scope of 

this study. 

Stakeholders‘ opinions are very important for selecting impact indicators. However, the 

limited time for this research does not allow for an exhaustive stakeholder survey. 
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CHAPTER FIVE 

SUMMARY OF FINDINGS, CONCLUSION AND RECOMMENDATIONS 

5.1 Summary of Findings 

5.1.1 Summary of findings for specific objective 1: To evaluate the extent of 

postharvest loss of rice and identify critical loss points along the postharvest handling 

chain 

The extent of losses in the entire postharvest handling chain varies from one stage to the 

other. 75% of the respondents reported that they incur a total postharvest loss of 40% and 

above, 15% indicated that losses ranged between 30 and 35%, 10%) reported 20 to 25% 

losses of their produce. These loss figures were unacceptable to majority outline by 98% of 

the respondents. However, 1.2% considered such losses as unavoidable. From the 

responses, Cameroon postharvest loss account to about 38,644 metric tons (mt) accounting 

31% while in the Gambia it is estimated at 17,645 mt representing 36%. 

This study finds out that threshing stage has the highest quantity of losses occur in both 

countries. Analysis revealed that drying losses follow, storage losses came third milling and 

transportation fourth and fifth respectively. 

In term of magnitude findings of the study also revealed transportation and milling losses 

were marginal. Storing losses were small and marginal as well. It was also opine drying 

medium while threshing was severe among all the stage. 

 

5.1.2. Summary of findings for specific objective 2: To assess and analyze the 

implications of these losses on livelihood and food security of farmers 

29.2% surveyed opine that these losses reduce their income, while27% believed that it 

increases their food expenditure, 11% corroborated it reduces their meals, 8% believed that 

these losses have little or no impact on their livelihood. It was very obvious that those 

surveyed in the Gambia expressed postharvest influence on their meals due to its reliant on 

rice as staple food. 

 

Analysis of the results revealed that 98% affirms that rice is available at all times, while 

only 2% stated that its availability goes with harvesting calendar. They believed that rice is 

available only after few months of harvesting. Data from this field study estimated a 

production of 174,344.17 metric tons (mt) of paddy harvested in 2016/2017 season. Out of 

which Cameroon had 125,466 (mt), and the Gambia produces 48,877 (mt). Findings show 
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that Cameroon lost approximately 4.6 billion FCFA as a result of a postharvest loss of rice 

which amount to 7 million US dollars. Data also revealed that the Gambia income loss is 

estimated at D423 million, this equivalent to over US $ 8 million. 

 

The study shows that these losses have implication on employment particularly for 

processors. Findings revealed that 43.3 working days are lost due to postharvest losses. The 

results analyzed shows 325 job opportunities loss. This translate to milling or processing 

industries loss up to about 95,774 FCFA equivalent to US $160 per day. 

 

The study reveals that both countries spend a lot of foreign currencies in the importation of 

food which postharvest losses are contributing factors. Which in the Gambian contexts is 

widening due to rapid demographic growth estimated at 3.42 percent and preference for 

rice. This presumably denied many households a decent living whose livelihood entirely 

depends on it, that is, 90% of dwellers. Unlike the Gambia, Cameroon households have rice 

on the menu at least twice every week. 

Results from this study illustrate that 75.2% of these respondents consumed imported rice 

as supplementary. This leads to the supposition that respondents have more preference for 

imported rice than local rice. 64.71% of respondents who earn above ($600) consume more 

of imported rice. 

 

However, 59.74% of respondents below ($300) who presumably have a wider range of 

choice also consume more of imported rice than local rice. These tendencies lead to the 

prediction that the consumption of imported rice is not determined only by the postharvest 

losses of rice. It is determined by other factors like physical characteristics of the rice and 

availability of the product in the market. 

 
5.1.3. Summary of findings for specific objective 3: To identify causes of postharvest 

losses and measures to be put in place to reduce these losses. 

In the study 24%surveyed reported and ranked inefficient harvesting and handling methods 

as the major cause of postharvest losses. 16% reported that major causes of postharvest 

losses in the studied areas were limited drying facilities, no or poor access to new 

technology 15%, poor transportation network 14%, lack of storage facilities 12%, labor 

shortage during harvesting season 6.8%, poor processing technique 6%, excess rainfall 

expose 5.4% and harvest immature and over-mature 1%. 
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It was also discovered that 36.8% of rice producers reported and rated provision of 

threshing as ultimate measure to reduce postharvest losses. Better market system and 

incentives come second measures to the reduction of postharvest losses with 15.6%. The 

other reported measures in that order were develop storage facilities 15.2%, develop drying 

floors 12%, improve access roads 8.8%, appropriate transport network 4.4%, capacity 

building and training of rice producers 4%, improve milling 1.6%, proper drainage systems 

1.2%, and others cited measures such as credit and loans services. 

 

5.2 Conclusion 

The study found that farmers are losing a huge quantity of paddy due to inefficient 

harvesting and handling methods as the major cause of postharvest losses. Others reported 

major causes included limited drying facilities, no or poor access to new technology, poor 

transportation network among other cause. The study showed that rice farmers are aware of 

the postharvest losses involved in the various stages in both countries but lack the 

knowledge and skills to deal with it. 

 

Threshing stage was identified as the critical loss point for the two countries. This is 

because they mainly use rudimental techniques. It was discovered that drying losses were 

due to poor infrastructure and unfavorable weather conditions. For instance drying the 

paddy to a safe storage moisture level of approximately 14% was not practice. Farmers 

send their produce to stores at higher moisture content exposing their paddy to mold. Also, 

according to a key informant, the most common mills are single stage mills that attempt to 

remove both the hulls and bran in one operation. They are simple, most likely cheap, but 

inefficient mill that results in a high number of broken grains even after parboiling, as well 

as a low total recovery. These mills can never provide substantially higher quality rice and 

can persist only for providing cheap low-quality rice at best causing huge losses. 

 

The study revealed mixed reactions, no clear cut distinction between how it impacted on 

food security and livelihood, similar were responses obtained. This study further shows 

that postharvest losses have significant impact on the livelihood of the people in the study 

areas as 90 of peoples livelihood depend on rice farming. 

 

5.3 Recommendations 

 Governments: 

 
   Governments should come up with a comprehensive policy on postharvest loss 

handling  and  management.  They  should  also  improve  on  infrastructural 
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development  such  as  access  roads,  and  stores  in  particular;  and  strengthen 

agricultural research and extension. 

   Provide training and educating of agricultural staff and farmers on postharvest 

handling and management techniques 

   Intervention by any partner should ensure that appropriate low-cost technology 

are available to farmers 

 

 Farmers: 

 
   Farmers should follow the recommendation calendar of planting to avoid drying 

at muddy environments and use good tarpaulins 

   Those engage in the rice industry particularly milers should support farmers by 

providing them incentives because it is a win-win situation 

 Others: 

 
   Research institutions should find out how to reduce losses and try to identify 

which of the varieties could help in minimizing these losses. 

 

5.4 Suggested Areas for Further Research 

The following research areas are identified: 

 
 A  detail  postharvest  losses  using direct  measurement  approach  to  compare  the 

results in the study areas. 

 Investigate the qualitative and consumer preference of rice 

 To identify varieties which could help in minimizing these losses. 
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DEPARTMENT OF DEVELOPMENT STUDIES 

PROGRAM: Agriculture & Development 

Project Title: Postharvest losses on rice and its implications on livelihood 

and food security in Africa. The case of Cameroon and The Gambia 
 

Dear respondent, 
 

I am Amet Sallah, a master’s degree student at the Pan African Institute for 

Development Buea Cameroon. I am conducting a research on Postharvest losses 

on rice and its implications on livelihood and food security. The information you 

will provide here will enable me complete my dissertation. This questionnaire has 

been design for a scientific and purely academic work. Answers will be treated 

confidentially and will be used only for the purpose for which the research has 

been established. 

 
 

Name of interviewer:.............................................................. 
 

Length of time working in this area: ................................................................ 
 

Date of interview      ......./......../....... 

 

 

 

 

 

 

 
March, 2017 

 

 
SECTION I- SOCIO-ECONOMIC & DEMOGRAPHY DATA 

1.  Name of respondent: …………………………………….. 

2.   Name of settlement: ……………………… 

3.   2. District: …………………………………… 

4.   Region: …………………………. 

5.   Sex: Male  Female 

6.  Age:  Less than 20 21-30  31-40  41-50  51 and above 

7. Level  of  education:  No  formal  education    Primary level Secondary level   

Tertiary/University  
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8. Marital status: Married  Single Widow Divorced 

9. Household size Less than 3  4-7 8-11 12 and Above 

10. Occupation: farmers   Occupation other than farming…………………….. 

11. Land ownership: inheritance     Lease    Purchase    Barrow        

Other specify………….. 

12. Farm Land size: < 0.5  0.5-1.0  1.0-1.5   1.5 – 2.0   2.0 above  

13. Farming system practice: Small scale/subsistence   Large scale/commercial 

14. Farming experience:1-2years  3-4 years  5-6 years     7-8 years 9-10 years 

  above 10 years  

15. Level of income : 1-100000  100001-400000  400001-500000  >500000 

SECTION II CAUSES OF LOSSES & QUANTIFICATION 

1. What proportion of your land did you cultivate for rice last season? (Give %) 

2. After harvesting how do you dry your produce? 

Sun drying  Oven drying  other specify……………………… 

3. How do you determine if your produce is dried? 
 

 

 
 

4. What method (s) did you use to thresh your rice? 

Locally (by hand biting)  Mechanical  Other means specify………………… 

5. How much grain do you produce per season? (record number of bags or Kg) 
 

 

 

 
Crop 

Smallholder Large scale 

Season Season 

1 2 3 1 2 3 

 

Rice Bag size 
      

6. If produce was transported away from farm, what was the form of transportation? Circle the 

applicable code. 
 

 

 

 

 

 

 

 

 

 
 

No. Form of Transportation Codes 

1 Head loading 1 

2 Cart 2 

3 Vehicle 3 
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4 Motor bike 4 

5 Other specify……………………. 5 

7. What do you use to pack your produced rice? 

Jute bags  Nylon bags (e.g flour bags) others specify………………….. 

8. What do you do with your harvest? 

Sell  Household consumption  All of the above  

9. How much of your produce did you consumed, sale and stored for sal? 
 

Items Total produced Consumed Sold Stored for 

seeds 

Quantity (in 

KG) 

    

10. Do you often loss rice during the following activities 
 

No. Items Yes=1 No=2 Quantity loss (IN kg) 

1 Drying    

2 Threshing/winnowing    

3 Transportation    

4 Milling    

5 Storing    

6 Others specify………    

 
 

11. How do you assess your loss incurred during the following activities? 
 

Items Marginal Small Medium Severe Factors responsible 

Drying      

Threshing/winnowing      

Transportation      

Milling      

Storage      

Other specify……      
 

12. Do you know Large Grain Bora (LGB) Yes No If No skip to 15 

13. Do you have any experience with LGB Yes No 

14. If yes, explain ……………………………………………………………………………… 

15. State the type of facilities used to store produce from this farm (Circle the applicable code 

or codes) 
 

Type of storage facilities Code 

Barns (Farm Houses) 1 

Stores 2 

Wooden Bins 3 
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Silos 4 

Others specify e.g. Cribs, Pots 5 
 

16. If yes, where did you sell your produce of the last agricultural season? 

Market type Codes Approximate Distance from village 

On the farm (farm gate) 1  

At Household/Home 2  

Local Weekly Market (Lumo) 3  

In the local market (Retail) 4  

Whole sale Market 5  

None 6  

Code for distance: 1- less than 1km, 2 – one and less than 2km; 3 – At least 2km 

 
SECTION III IMPACTS ON LIVELIHOOD AND FOOD SECURITY 

 

17. What is your main source of livelihood? 

Sources of Cash Income Codes 

Farming 1 

Sale of livestock and Livestock products 2 

Salary (e.g. from civil services, etc.) 3 

Gardening 4 

Remittance 5 

Hired labour 6 

Fishing 7 

Other (hunting, fishing etc.) 8 

18. Secondary source or auxiliary activities of the holding? 

Auxiliary Activities Codes 

Forestry 1 

Fishery/fish related activities 2 

Pity trading 3 

Other (hunting, etc.) 5 

None 6 

19. How much did you obtain from the sales of your produce rice last agricultural season? 

20. How much does rice contribute on your income?............................ 

21. How does postharvest losses affects your livelihood? 

Reduced income  reduced meal  increased food expenditure  other specify….. 

22. What is your main stable food? 

Rice  Millet  Maize  Yam   Plantain   others specify ……… 
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23. How long does your produced rice last? 

Less than a month  1-3months  4-7months  7-10   10 above  

24. How many times do you eat a day? 

Once a day  twice  three times  
25. How many time do you eat rice in a week? 

All day  6 day  5 day 4 day   3 day   2 day   1 day   None  

26. How much is consumed per person per day in your household? 

27. Is local rice always available in your local markets? (indicate ‗Y‘ or ‗N‘) if no skip to 29 

28. Is it accessible (indicate ‗Y‘ or ‗N‘) 

29. Which period is it mostly available? All the time  After harvest  Not available  I 

don‘t know  

30. Does your income enable you to buy rice? (indicate ‗Y‘ or ‗N‘) 

31. What is the price of rice in local market? (price per Kg) 

 

SECTION IV: CHALLENGES OF POSTHARVEST HANDLING 

32.  In your opinion, how do you think these channels could be addressed?   

 
 

 
 

 

33. Did you receive support in any form to ameliorate postharvest losses on rice? (indicate ‗Y‘ 

or ‗N‘) 

If yes, named institution or agency: Government/projects    NGOs/CBOs  

private/individual  Others specify……….. 

34. What kind of support did you received? 

Threshing machine/equipment  Training/capacity building  marketing of produce  

Transportation  Others specify 

Recommendations 

35.  What measure(s) do you have think can be put in place to address postharvest in your area?   

 
 

 
 

 

Thank You for offering your time!!! 

 

 

 
 

Appendix 2: Interview guide 
 

1.   Level of education: ………………………………………………………… 

2.   Area of expertise …………………………………………………………….. 

3.   Length of time working in this area: ................................................................ 

4.  Name of institute…………………………………………………….. 

 

SECTION II CAUSES OF LOSSES& QUANTIFICATION 

5. In your opinion, during which stages in the production cycle do you experience postharvest 

losses (score from zero to 10 – 0= zero, 10 maximum 
 

Code Production stage Postharvest loss score 
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1 Stacking and drying prior to threshing 
 

2 Threshing and winnowing 
 

3 Transportation of paddy 
 

4 Dry of paddy 
 

5 Storage of paddy 
 

6 Storage of harvested panicle where applicable 
 

7 Milling 
 

8 Transportation of milled rice 
 

9 Storage of milled rice 
 

6. Why this channels has the most losses occurrence? 

7. How many percentage you think is loss from total produce? 

8. Can you estimate (in monetary term) the value of rice harvest resulting from postharvest 

losses? 

 
SECTION III IMPACTS ON LIVELIHOOD AND FOOD SECURITY 

 

9. What is the main source of livelihood of people in these areas ………………… 

 

10. Do they have secondary source of livelihood? Give details 

………………………………………………………………………………………… 
 

11. How many (in percentage) does rice contribute to livelihood in these 

areas?............................................................... 

12. How do you think postharvest losses affects farmers in this area (in term of their livelihood 

and food security)? 

 
 

 
 

 

SECTION IV: CHALLENGES OF POSTHARVEST HANDLING 
 

13. In your opinion, how do you think these channels could be addressed? 

 
 

 
 

 

14. Did you provide support to help ameliorate postharvest losses on rice? 
 

 
 

 
 

 

15. Is there policy that deals with postharvest loss on rice? If yes, give details of the policy 
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Recommendations 

16.  What measure(s) do you have think can be put in place to address postharvest in your area?   

 
 

 

Thank You for offering your time!! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 3: Rice production 

Production Imports Exports 
 

2012-2014 average 
2015 2016 

0
 
12-2014 

average 
2015 2016 

0
 
12-2014 

average 
2015 2016 

 estim. f’cast  estim. f’cast  estim. f’cast 

(. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . million tonnes, milled equivalent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .) 

ASIA 446.1 443.2 447.6 20.2 23.1 22.7 34.0 36.9 36.8 

Bangladesh 34.2 35.0 34.8 0.5 1.1 0.4 - - - 

China 141.5 143.8 144.6 5.5 7.1 6.8 0.4 0.3 0.4 

of which Taiwan Prov. 1.2 1.1 1.2 0.1 0.1 0.1 - 0.1 0.1 

India 105.8 103.4 105.6 - - - 10.8 11.1 10.0 

Indonesia 44.2 45.8 45.1 1.1 1.3 1.8 - - - 

Iran, Islamic Republic of 1.5 1.7 1.8 1.6 0.8 1.2 - - - 

Iraq 0.2 0.2 0.2 1.3 1.0 1.2 - - - 
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Japan 7.9 7.6 7.7 0.7 0.7 0.7 0.1 0.1 0.1 

Korea, D.P.R. 1.8 1.3 1.6 0.1 - 0.1 - - - 

Korea, Republic of 4.2 4.3 4.2 0.4 0.4 0.4 - - - 

Malaysia 1.7 1.7 1.7 1.0 1.1 1.2 - 0.1 0.1 

Myanmar 16.8 16.5 16.8 - - - 1.4 1.6 1.7 

Pakistan 6.4 6.6 6.6 0.1 - - 3.7 4.1 4.4 

Philippines 12.2 11.7 12.2 1.2 2.0 2.0 - - - 

Saudi Arabia - - - 1.3 1.5 1.6 - - - 

Sri Lanka 2.7 3.3 3.2 0.2 0.3 - - - 0.1 

Thailand 23.8 19.0 20.1 0.4 0.3 0.3 8.1 9.8 9.9 

Viet Nam 28.8 29.4 28.9 0.5 0.5 0.6 8.2 8.4 8.7 

AFRICA 18.1 18.6 19.0 14.5 13.6 13.7 0.6 0.5 0.5 

Cote d’Ívoire 0.5 0.5 0.5 1.3 1.3 1.2 - - - 

Egypt 4.2 4.1 4.2 0.1 - 0.1 0.4 0.4 0.4 

Madagascar 2.7 2.5 2.5 0.3 0.3 0.4 - - - 

Nigeria 2.8 2.9 2.9 3.3 2.2 2.5 - - - 

Senegal 0.3 0.6 0.7 1.2 1.3 1.1 - - - 

South Africa - - - 1.0 0.9 1.0 - - - 

Tanzania, United Rep. of 1.4 1.6 1.6 0.1 0.2 0.1 - - - 

CENTRAL AMERICA 2.0 1.8 1.8 2.0 2.3 2.4 0.1 0.1 - 

Cuba 0.4 0.3 0.3 0.4 0.6 0.6 - - - 

Mexico 0.1 0.1 0.2 0.6 0.6 0.7 - - - 

SOUTH AMERICA 16.5 17.3 15.9 1.6 1.5 1.9 3.3 2.9 3.4 

Argentina 1.1 1.1 1.0 - - - 0.5 0.3 0.6 

Brazil 8.1 8.5 7.5 0.7 0.3 0.8 0.9 0.9 0.8 

Peru 2.0 2.1 2.1 0.2 0.2 0.2 - - - 

Uruguay 1.0 1.0 0.9 - - - 0.9 0.7 0.9 

NORTH AMERICA 6.5 6.1 7.3 1.1 1.1 1.2 3.2 3.5 3.3 

Canada - - - 0.4 0.4 0.4 - - - 

United States of America 6.5 6.1 7.3 0.7 0.8 0.8 3.2 3.5 3.3 

EUROPE 2.6 2.6 2.6 2.0 2.4 2.4 0.4 0.5 0.4 

European Union 1.8 1.8 1.8 1.4 1.8 1.9 0.2 0.2 0.2 

Russian Federation 0.7 0.7 0.8 0.2 0.2 0.2 0.2 0.2 0.1 

OCEANIA 0.7 0.5 0.2 0.5 0.5 0.5 0.5 0.3 0.3 

Australia 0.6 0.5 0.2 0.1 0.2 0.2 0.5 0.3 0.3 

WORLD 492.4 490.1 494.4 42.0 44.6 44.7 42.0 44.6 44.7 

Developing countries 474.2 472.7 476.0 36.6 38.8 38.8 37.8 40.2 40.6 

Developed countries 18.1 17.4 18.4 5.4 5.7 5.9 4.2 4.4 4.1 

LIFDCs 160.0 158.0 161.0 15.0 15.2 14.3 11.0 11.2 10.1 

LDCs 72.9 73.2 74.1 8.7 10.1 8.8 2.8 3.0 3.3 

Source: FAO 2016 

 

 

 
 

Appendix 4: Rice utilization 
 

Total Utilization  Stocks ending in  Per caput food use  
11/12-13/14 012-2014   11/12-13/14  

2014/15 

average 
estim. 

2015/16 average 

 
f’cast 

2015 

 
estim. 

2016 

 
f’cast 

2014/15 

average 
estim. 

2015/16 

 
f’cast 

(. . . . . . . . . . . . . . . . . million tonnes, milled equivale nt . . . . . . . .  . . . . .) (. . . . . . . . . . Kg/year . . . . . . . .) 

 
ASIA 
Bangladesh 

415.9  430.3 435.4 150.1  163.5 158.6  78.4 78.6 78.6 

 34.2 35.4 35.8  6.9 7.5 7.3 178.6  180.7 180.8 

China 136.1  141.1 144.9  76.7 92.8 98.4  77.0 77.1 77.2 

of which Taiwan Prov.  1.2 1.3 1.3  0.2 0.2 0.1  48.1 49.8 49.9 

India  94.4 97.8 98.8  25.2 21.0 16.0  68.9 69.5 70.0 

Indonesia  44.7 45.9 46.8  7.0 6.3 6.6 135.0  134.7 135.2 

Iran, Islamic Republic of  2.8 2.9 2.9  0.6 0.5 0.4  33.6 33.3 33.4 
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67.9 67.4 

 

Source: FAO 2016 

 

 
 

Appendix 5 : World Rice Trade Exporters 
 
 

Country 2006 2007 2008 2009 2010 2011 %Change 

Thailand 7,376 9,557 10,011 8,570 9,500 10,000 5.26 

Vietnam 4,705 4,522 4,649 5,950 5,750 5,800 0.87 

Pakistan 3,579 2,696 3,000 3,000 3,300 3,600 9.09 

United 

States 
3,260 3,003 3,219 2,992 3 3,350 1.52 

Iraq 1.4 1.5 1.4 0.4 0.1 - 42.3   40.3 36.9 

Japan 8.3 8.4 8.5 3.5 3.6 3.4 51.5   50.6 50.1 

Korea, D.P.R. 1.8 1.8 1.5 0.2 0.2 0.1 59.7   60.4 54.0 

Korea, Republic of 4.6 4.4 4.4 1.1 1.4 1.8 82.0   77.8 76.4 

Malaysia 2.7 2.7 2.8 0.3 0.2 0.2 83.6   83.7 84.0 

Myanmar 16.0 15.6 15.3 3.0 2.3 2.0 195.1   195.3 195.5 

Pakistan 2.5 2.8 2.6 0.5 1.0 0.8 11.7   11.7 11.7 

Philippines 13.2 13.6 13.6 2.0 2.6 2.7 118.6   118.7 119.0 

Saudi Arabia 1.3 1.4 1.4 0.2 0.2 0.3 42.6   43.1 43.6 

Sri Lanka 2.8 2.9 3.2 0.2 0.4 0.8 121.6   123.9 126.6 

Thailand 13.4 15.1 14.6 16.2 16.2 11.0 100.5   101.1 101.5 

Viet Nam 20.8 21.5 21.6 2.8 3.0 2.9 160.2   159.6 158.7 

AFRICA 30.5 32.4 32.3 4.9 5.7 4.8 24.3   24.9 24.7 

Cote d’Ívoire 1.6 1.7 1.8 0.3 0.4 0.3 72.4   72.9 73.1 

Egypt 3.8 3.9 3.8 0.7 0.7 0.6 38.9   38.9 38.1 

Madagascar 3.1 2.9 2.9 0.2 0.3 0.2 107.0   106.6 106.7 

Nigeria 5.7 6.0 5.6 1.1 1.0 0.6 29.3   29.4 28.5 

Senegal 1.5 1.6 1.7 0.3 0.4 0.4 102.9   103.4 103.7 

South Africa 1.0 1.0 1.0 0.2 0.1 0.1 16.9   17.2 17.0 

Tanzania, United Rep. of 1.4 1.7 1.7 0.2 0.4 0.4 24.0   25.5 25.7 

CENTRAL AMERICA 3.9 4.1 4.1 0.6 0.6 0.6 17.8   18.0 18.2 

Cuba 0.8 0.8 0.8 0.1 0.1 0.1 66.0   67.9 68.0 

Mexico 0.8 0.8 0.8 - 0.1 - 6.2   6.3 6.4 

SOUTH AMERICA 15.1 15.2 15.3 2.4 1.7 2.4 33.3   32.5 32.2 

Argentina 0.5 0.5 0.5 0.1 0.2 0.4 9.2   10.0 10.2 

Brazil 8.3 8.1 7.9 1.3 0.6 0.5 37.3   35.7 34.4 

Peru 2.1 2.2 2.3 0.3 0.3 0.4 63.7   64.7 65.2 

Uruguay 0.1 0.1 0.1 0.1 - 0.2 8.1   8.2 8.4 

NORTH AMERICA 4.1 4.5 4.3 1.2 1.6 1.4 9.0   9.4 9.3 

Canada 0.4 0.4 0.4 - - - 11.0   11.1 11.1 

United States of America 3.7 4.2 3.9 1.2 1.6 1.4 8.7   9.2 9.1 

EUROPE 4.2 4.3 4.4 0.7 0.7 0.9 5.1   5.2 5.3 

European Union 3.1 3.2 3.2 0.5 0.4 0.6 5.3   5.5 5.5 

Russian Federation 0.7 0.7 0.8 0.1 0.1 0.1 4.8   4.8 5.1 

OCEANIA 0.7 0.7 0.7 0.1 0.2 0.3 15.5   15.7 15.8 

Australia 0.3 0.3 0.3 0.1 0.2 0.2 9.8   10.0 10.1 

WORLD 474.4 491.5 496.4 160.0 173.9 168.9 54.3   54.5 54.5 

Developing countries 455.6 472.0 476.9 154.2 167.6 162.8 64.8   64.8 64.7 

Developed countries 18.7 19.5 19.4 5.8 6.4 6.1 11.1   11.3 11.2 

LIFDCs 161.4 168.1 168.9 37.1 34.5 28.2 58.8   59.2 59.2 

LDCs 77.7 80.2 80.2 14.8 16.2  67.7     
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India 4,537 6,301 3,383 2,150 2,200 2,500 13.64 

Cambodia 350 450 500 800 850 900 5.88 

China 1,216 1,340 969 783 850 900 5.88 

Uruguay 812 734 742 926 750 800 6.67 

Burma 47 31 541 1,052 600 700 16.67 

Argentina 487 436 408 594 550 600 9.09 

Brazil 291 201 511 591 300 500 66.67 

Egypt 958 1,209 750 575 520 400 -23.08 

Guyana 250 210 210 250 250 250 0.00 

Japan 200 200 200 200 200 200 0.00 

Ecuador 161 101 5 37 150 150 0.00 

EU-27 144 139 157 150 140 140 0.00 

Others 725 721 434 527 546 560 2.56 

World Total 29,098 31,851 29,689 29,147 29,756 31,350 5.36 

 

Source: World Market & Trade, USDA 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 6: World Rice Importer 

http://www.fas.usda.gov/grain_arc.asp
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Source: World Market & Trade, USDA 

 

 

 

 

Appendix 7: Field gallery 

http://www.fas.usda.gov/grain_arc.asp
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Assistant researcher conducting an Interview Discussion of wellingara 
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Interviews 


