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Abstract 

This study analyzed the value chain in rice production systems in Ebonyi State, Nigeria. 
Purposive and random sampling techniques were used in the selection of respondents for the 
study. The Rice value chain actors comprised rice farmers, processors and traders. Data for the 
study were obtained from primary sources using questionnaire. Data collected were analyzed 
using descriptive statistics, Functional analysis, Value Chain Map, Costs and Returns analysis, 
Linear Programming technique, Ordinary Least Square Regression analysis and Analysis of 
Variance (ANOVA). The Functional analysis showed the functions of the rice value chain actors 
to include; input supply, production, trade in paddy, processing and marketing. The structure of 
the rice value chain was depicted with a Value Chain Map and showed the different levels of the 
rice value chain in Ebonyi State. The analysis of the costs and returns of the rice farmers 
adopting the three production systems showed that Swamp production system had the highest net 
return of N65, 200 per hectare, followed by Lowland and Upland production systems with net 
returns of N46,500 and N30,000 respectively. Labour was a significant component of input cost 
across the three production systems. The Returns on Naira spent was 37.3%, 27.4% and 20.5% 
for Swamp, Lowland and Upland rice production systems respectively. The net return of the 
processors was N1, 980 per metric tonne of milled rice while the rice traders had a net return of 
N9, 890 per metric tonne. The analysis of Return on Naira spent was highest for Swamp rice 
production system (37.3%) followed by rice processing (33%). Rice trade had the lowest return 
on Naira spent of 6.4%. The analysis of cost and returns associated with the processing of a 
tonne of milled rice showed that the total margin accruable to traders in the value chain of rice in 
Ebonyi State from paddy to further processing was 40.75% of the total value.  The Linear 
Programming results suggest that only Swamp production system with a value of 2.64 hectares 
qualifies for allocation of production resources, and the value of the objective function increased 
by 164% over the existing income. The results of analysis of the factors that affect profit earned 
by Upland rice farmers in Ebonyi State showed that the variables for farming experience, farm 
size and fertilizer were significant at 1% while equipment was significant at 5% level. Farming 
experience, farm size and labour significantly affected rice farmers in Lowland production 
system at 5% and equipment at 1%. Profit earned by rice farmers using Swamp production 
system in Ebonyi State were affected by farming experience at 5%, and farm size, labour and 
fertilizer at 1% level of significance.  Rice farmers were constrained by production credit, 
climate change etc. Rice processors were constrained by seasonality of paddy rice supply and 
unavailability of affordable modern processing equipment. High transportation cost was 
identified as a constraint by rice traders. The ANOVA result indicated a significant mean 
difference in the level of profit of farmers using swamp, lowland and upland rice production 
systems. It was recommended that Government should provide adequate infrastructure to 
strengthen the rice value chain in Ebonyi State, Nigeria.  

 

Key words: Value chain, Rice, Production system, Value chain Actors, Ebonyi State, Nigeria. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the study 

Rice, Oryza sativa (Asian rice) or Oryza glaberrima (African rice) is one of the world’s 

most important cereals, being the staple food for over 50% of the world population 

(Ogundele & Okoruwa, 2006; Samarendu, 2013). Rice is indispensable in the strategy for 

food security in Sub-Saharan Africa (SSA), because it provides 27% of the energy and 20% 

of protein needs in developing countries, including African countries (Seck, 2007; Tollens, 

2007).  In Nigeria, per capita consumption of rice in the 1980’s is put at 18kg (Akpokodje, 

Lancon & Erenstein, 2001) and reached 22kg between 1995 and 2000 (Ogundele & 

Okoruwa, 2006). In 2005, average per capita consumption was between 24-28kg and 

represents 9% of total caloric intake per annum (Ochigbo, 2011).  

In Sub-Saharan Africa, West Africa is the leading producer and consumer of rice and 

accounts for 64.2% and 61.9% of total production and consumption, respectively (Longtau, 

2003). Nigeria is the one of the largest producer’s and a leading consumer of rice in West 

Africa (Africa Rice Centre (WARDA), 2005). In 2008, Nigeria accounted for 48% of the 

total rice output in West Africa (United States Agency for International Development 

(USAID), 2009). United States Department of Agriculture/Foreign Agricultural Service 

(USDA/FAS, 2007) reports also that Sub-Saharan Africa (in volume terms) is the largest 

importing region in the world, with average annual imports in excess of 7.4 million metric 

tons. In Nigeria, total consumption of rice stands at about 5.4 million metric tonnes 

annually while output is about 3.8 million tons (IFDC, 2008). The deficit in production is 
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made up by massive importation of milled rice to bridge the gap between domestic demand 

and supply. Nigeria’s rice processing capacity is 2.8 million tonnes of paddy annually 

(Japan International Cooperation Agency (JICA), 2013). Nigeria is one of the world’s 

major importers of rice (Akinbile, 2010). In 2011/2012 estimates, Nigeria was the largest 

importer of rice in the world, accounting for about 3.4 million metric tonnes (USDA/FAS, 

2014).  

Rice grows across all agro-ecological zones (AEZ) in Nigeria (African Rice Centre 

(AfricaRice), 2011). Longtau (2003) classified six rice-growing environments (RGEs) in 

Nigeria as; Upland, Hydromorphic, Rain-fed lowland, Irrigated lowland, Deep inland 

water, and Mangrove swamps. Farmers adopt a particular rice production system based on 

the topography, input, expected output and returns. However, growth in rice production in 

SSA has been due to an expansion of the area under cultivation rather than to an increase in 

yield (Stryker, 2010). Imolehin and Wada (2000) put potential hectares of rice production at 

4.6 - 4.9 million ha and actual production at 1.7 million ha. The difference between 

potential and actual yields is very high.  However, there is conflicting information on 

average yields from different sources. AfricaRice (2011) reports that in 2008 Nigeria had an 

increase in rice production of 31.2% over 2007 figures.  

The Federal Government of Nigeria in the 201l-2015 dispensation focused on ‘Value Chain’ 

in the agricultural sector. Some programs implemented under the Value Chain scheme are; 

Nigerian Incentive-based Risk Sharing for Agricultural Lending (NIRSAL), Growth 

Enhancement Scheme (GES), and Crop value chains, etc. The priority crop value chains 

include, rice, cassava, sorghum, cocoa and cotton. The crop value chain was aimed at 

increasing local production of staple crops for food and nutrition security as well as to make 

the country self sufficient in production of certain crops.  
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The value chain describes the “full range of activities which are required to bring a product or 

service from conception, through the different phases of production (involving a combination 

of physical transformation and the input of various producer services), delivery to final 

consumers, and final disposal after use” (Kaplinsky & Morris, 2001, pg. 4). Input suppliers, 

producers, processors, wholesalers and retailers; produce, transform, store, transfer or market 

the product, adding to its value at each step in the process (Campbell, 2006). Some reasons 

for promoting value added production may consist in higher profits, more stable market 

conditions, job creation, diversification of products and markets, and down-stream economic 

benefits through industry support sectors (Naji, 2011).   

Value chain analysis (VCA) looks at the effective utilization of resources to create 

competitive advantage in other to provide lower cost and improve profit margins. The 

number and conduct of the participants along the value chain determine its efficiency, 

pricing and returns accruing to each participant at every stage (Global Value Chain 

Initiative (GVCI), 2007). The value chain model supposes that by understanding the 

interactions between actors and other participants, it is possible for private and public 

agencies (including development agencies) to identify points of intervention to increase 

efficiency and total value added, thereby improving the competence of the intended actors 

and their share of the total generated revenue. Hence, to improve the quality of domestic 

rice in Nigeria, institutional interventions are needed to make producers more responsive to 

end-user requirements and attach more importance to milling, cleaning, sorting and grading. 

Within the whole value system, there is only a certain value of profit margin available. This 

is the difference between the final price the consumer pays and the sum of all the costs 

incurred from production to delivery of the product/service (e.g. raw material, energy etc). 

The structure of the value system determines how this margin spreads across the suppliers, 
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producers, distributors, and other elements in the value system (Dagmar, 2001). By 

analyzing the detailed cost structures of individual value chain participants, value chain 

analysis can identify the types of costs that account for the majority of total value, and 

therefore focus on specific areas for intervention. The value chain approach is designed to 

help policy makers and project planners zero in on specific areas where new investment or 

other types of improvement could have the greatest impact on profitability, 

competitiveness, and growth (Hardwick & Keyser, 2010).     

Value addition at various stages of the rice value chain would bring improvements in the 

rice sector. The value addition starts from the input supply, and flows through the 

production, processing and marketing stages. At the production stage, farmers adopt 

different production systems for various reasons and it is geared towards income 

maximization. Income maximization entails comparison of costs and returns from different 

enterprises and stages of the value chain.  This serves as a decision guide to rice farmers 

towards the realization of their production goals, as it is necessary that they know the most 

reliable type of production system to cultivate on and the extent of value addition to engage 

in.  This is because, the rising demand for processed agricultural products in the global 

market creates opportunities for farmers in the rice downstream sector to leverage on value 

chains through vertical and horizontal integration. 

1.2 Statement of the problem 

Rice is critical for food security throughout Africa, and especially in Nigeria. For many 

decades, rice had the fastest growing consumption rate among all staple crops, determined 

in large part by huge growth in demand in urban centres (AfricaRice, 2011). Consumers are 

exhibiting a shift in preference from traditional staples (such as cassava, maize and yams) to 
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rice (Nigerian National Food Reserve Agency, Federal Ministry of Agriculture and Water 

Resources, Japan International Cooperation Agency, 2009).  Currently, there is a demand of 

5 million MT of rice yearly in Nigeria. However, only about 3.2 million MT are produced 

locally (Federal Ministry of Agriculture and Rural Development, FMARD, 2012) with a 

demand gap of 1.8 million metric tons. The inability to meet rice consumption needs 

through local production makes the country import-dependent (Onyenweaku & Ohajianya, 

2008; Akinbile, 2010). Nigeria spends about N356 billion annually for about 2 million MT 

of milled rice (FMARD, 2011).  

Relying on the import of expensive food on global markets not only stimulates domestic 

inflation, but also hurts Nigerian farmers, displacing local production and fuelling rising 

unemployment (FMARD, 2012). In 2016, the price of rice doubled over 2015 prices, owing 

largely to foreign exchange rate and fluctuations in government policy on rice importation. 

Yet, domestic demand for rice is still high. United States Department of Agriculture 

(USDA) 2014/2015 estimates showed that of 6.4 million MT domestic demand of milled 

rice in Nigeria, only 2.84 million MT was produced locally (Live Rice Index [LRI], 2016). 

The inflation in the price of this commodity is expected to bring shifts to domestic 

production and consumption, yet, consumers still demand imported rice.  Consumer 

preference for imported rice has been attributed to various factors but chief amongst them is 

the quality of this rice. Demand for imported rice is driven by urban consumers for its long 

white grain, less preparation time, absence of stones and it saves fuel for cooking (Tollens, 

2007).  

Nigeria is ecologically endowed to attain self-sufficiency in paddy rice production with 

potential land area for rice production of between 4.6 million and 4.9 million ha (FMARD, 

2012; Ezedinma, 2005). However, in spite of the immense untapped potential in rice 
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production in Nigeria, only 1.8 million ha of Nigeria’s total land mass suitable for rice 

production is cropped to rice (Coalition for African Rice Development [CARD], 2009).  In 

spite of the very favourable ecologies for rice production in Nigeria, production of paddy 

rice remains low. Oyinbo, Damisa and Rekwot (2013) reports that less than 10% of the 

potential 3.4 million hectares are currently irrigated. The choice of a balanced approach to 

the use of rice production systems presents an opportunity to be exploited (Macauley, 

2015).  

Estimates indicate that over 90 percent of domestic rice production comes from resource-

poor and weakly organized smallholders (USAID, 2009; Cadoni & Angelucci, 2013).  

These smallholders apply a low-input strategy to agriculture, with minimum input 

requirements and low output (International Fund for Agricultural Development [IFAD], 

2009). The livelihood of these smallholder farmers have been constrained by a host of 

challenges: low productivity; paucity of opportunities for value addition; limited access to 

productive assets and inputs; inadequate support services (extension and research); 

inadequate market and rural infrastructure; post-harvest losses and a constrained enabling 

environment (IFAD, 2012). More so, a huge proportion of domestic rice in Nigeria is not 

tailored to meet market needs. This has also limited the market share of the domestic rice 

producers.  

Ebonyi state, Nigeria is one of the major rice producing areas and market for locally 

produced rice. This makes it a reference point for rice production in Nigeria. There is 

prevalence of rice farmers adopting different production systems in the state. The state also 

boasts of the presence of cottage, industrial, private and government owned integrated rice 

mills. The Abakaliki rice mill is a commercial hub for rice processing and trade for rice 

within and beyond the state. However, there is still dearth of information on the extent of 
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value addition as well as profit margins in rice production in the state. The value chain of 

rice is characterized by different actors who play significant roles and are linked to other 

stages in the chain.  The various functions these actors perform and their links in the value 

chain of rice, as well as, the distribution of gains within the value chain of rice in Ebonyi 

State is not yet ascertained, because, it is not well understood who actually benefits from 

the higher prices that consumers pay for high quality rice. It is not known empirically, if it 

is beneficial for rice farmers to produce paddy only, or if they should be encouraged to add 

value by processing and marketing.   

By identifying the value per Naira invested in the rice value chain, actors will be certain of 

the extent of value addition that would be beneficial to them.  Only by understanding the 

costs and returns to farming and other stages from production until the final market can 

policymakers begin to understand the incentives for production and processing, as well as 

the incentives for improvement in each stage. Value addition along the value chain of rice 

has been highlighted in many empirical literatures, yet the weak links along the value chain 

of rice in Ebonyi State Nigeria is not sufficiently documented for intervention.  

A number of researchers have carried out various studies on Rice. In 2011, Ugochukwu and 

Ezedinma applied a Policy Analysis Matrix Approach (PAM) to study the Intensification of 

Rice Production Systems in South-eastern Nigeria.  Their result showed that upland; 

lowland and double rice cropping systems in South-eastern Nigeria are profitable based on 

the PAM model, and rice production under various systems and technologies is socially 

profitable and financially competitive. However, the work only studied rice farmers and did 

not consider actors at other stages of the rice value chain.   
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Ude, Adeoye, Yusuf, Balogun and Akinlade (2013) assessed the competitiveness and 

impact of policies on domestic rice production in Ebonyi State. Results from their study 

showed that private profit was positive for processors and negative for marketers while 

social profit was negative for processors and positive for marketers. They concluded that 

rice processors were protected while marketers were not protected and further 

recommended that protection policy should be intensified since the rice enterprises were 

profitable. Their work failed to address the profit for local farmers who produce the paddy 

for processing and marketing. 

Nwaobiala and Adesope (2015) analyzed the economics of smallholder rice production 

systems in Ebonyi State. They compared the net profit between upland and swamp rice 

farmers. This work failed to determine the production system that would ensure optimum 

profits for the farmers using a linear programming model. It also did not link the farmers to 

other levels in the value chain of rice. More so, farmers engaged in lowland production 

system were not included in the study. This study attempted to fill this gap as it sought to 

determine the profit in the production systems as well as factors constraining the farmers 

from attaining optimum profit in rice production through value addition in Ebonyi State, 

Nigeria.  

Oguntade (2011) assessed the Protection and Comparative Advantage in Rice Processing in 

Nigeria, with focus in Ebonyi State. He determined the contributors to value-addition in the 

processing of paddy rice into basic milled rice and value-added rice. He asserted that the 

margin derivable from the processing of paddy rice into basic milled rice per tonne was 

lower compared to further processing of basic milled rice into value-added rice per tonne. 

However, his work was only on value addition at the processing stage of the rice Value 

Chain. There is still paucity of research on Rice Value Chain at different levels (production 
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to trading) in Ebonyi State, Nigeria. There is inadequate information about the value chain 

of rice in different production systems in Ebonyi State from production to trading, and it 

has not been sufficiently established explicitly, which rice production system features best 

for optimum profit and resource allocation in Ebonyi state. This work tends to fill these 

gaps.   

 

1.3 Objectives of the study 

The broad objective of this study was to analyze the value chain in rice production systems 

in Ebonyi State, Nigeria.  

The specific objectives were to;  

(i) identify the rice value chain actors and their functions in the rice value chain in Ebonyi  

State;  

 (ii) examine the socio-economic characteristics of the respondents in the rice value chain in 

the study area; 

 (iii) describe the structure of the rice value chain in the study area;  

(iv) determine the costs and returns associated with each stage of the value chain in the 

study area;  

(v) determine the optimum combination of rice production systems for attaining optimum 

profit through value addition in the study area; 

(vi) determine the factors affecting profits earned by rice farmers per production system in 

the study area; and 
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(vii) identify the factors that constrain different actors in the rice value chain  in the study 

area. 

 

1.4 Hypotheses of the study 

The null hypotheses tested in this study were: 

(I) There are no significant differences in the profits earned by rice farmers in different 

production systems;  

(II) The profit of the rice farmers through value addition is not optimal; 

(III) Profit earned by rice farmers in the rice value chain is not significantly influenced by 

household size, farming experience, farm size, seed, labour, agrochemical, fertilizer and 

equipment. 

 

1.5 Justification of the study 

The study aimed to analyze the value chain in rice production systems in Ebonyi State, 

Nigeria. The findings of this study will provide relevant information to value chain actors 

that would enhance the competitiveness of the rice value chain. This research tends to bring 

to the fore the optimum rice enterprise combinations in the study area, as well as the 

distribution of the gains within the value chain. This would be of immense benefit to the 

value chain actors, especially the farmers who are resource constrained and lack adequate 

information on the right production system to adopt in other to optimize profit. The 

implementation of such information from the results of this study would bring 

improvements in rice production in the study area.  



11 

 

Increased agricultural output can reduce food prices, to the benefit of all net food buyers in 

both rural and urban settings. Hence, if the results of this study are adopted by the rice value 

chain actors in Ebonyi state and in Nigeria generally, it would translate to higher supply of 

milled rice and in the long run translate to lower prices of rice for consumers. Researcher’s 

and students will benefit from this research as this will add to available literature in rice 

value chain as well as provide a stepping stone for further research. 

In addition, the result of this research will be of immense benefit to the Federal, State and 

Local Governments. This work identified constraints and points of intervention that will 

assist government policy makers to introduce policies and programs that will strengthen the 

rice value chain. The implementation of the findings would translate to increased rice 

production and thereby create markets and jobs that will in the end alleviate poverty. 

Foreign exchange could be saved and channelled to other developmental projects.  

The finding on the more viable production system would encourage farmers to increase 

their production, hence encouraging local/ domestic supply. If this is sustained, the demand-

supply gap would be bridged, and in the long run, Nigeria can be an exporter of rice. The 

multiplier effect would be visible in areas of international trade, trade balance, gross 

domestic product, as well as foreign exchange earnings. It would also attract private 

investments in the rice sector. The observed gaps in this research would also be of immense 

benefit to researchers to carry out further studies that would make the rice sector 

competitive.   
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1.6 Scope of the study 

Data for the study were collected between May – October 2015 in Ebonyi State, Nigeria. 

Ebonyi state lies in the humid tropical agro-ecological zone of Nigeria within Longitude 70 

30ˈE and 80 30ˈE and Latitude 50 40ˈN and 60 45ˈN (Okereke, 2012). It covers a land area 

of 5,935 km2 (ebonyistate.gov.ng, accessed 17/04/2017). It has three agricultural zones; 

namely Ebonyi North, Ebonyi Central  and Ebonyi South. The target group for this research 

were rice value chain actors that comprised farmers, processors and traders. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Conceptual Framework 

2.1.1 Rice 

Rice is the seed of the monocot plants Oryza sativa (Asian rice) or Oryza glaberrima 

(African rice). As a cereal, it is the most widely consumed staple food for a large part of the 

world's human population. It is the grain with the second highest worldwide production, 

after maize (Prod-stat, 2010). Rice cultivation is labour-intensive and it requires ample 

water, this makes it well-suited to countries and regions with low labour costs and high 

rainfall. 

Rice is the staple for more than half the global population and is crucial to the food security 

of many nations (AfricaRice, 2007).  It is mainly cultivated by small farmers in holdings of 

less than 1 hectare. World production of rice has risen steadily from about 200 million 

tonnes of paddy rice in 1960 to over 678 million tonnes in 2009. According to USDA/FAS 

(2014) report, three largest producers of milled rice in 2013 were China (142.3 million 

MT), India (106.2 million MT) and Indonesia (37.36 million MT).  

The international rice market is highly stratified by type and quality thus leaving little room 

for substitution. There are many varieties of rice and the different varieties are not 

considered interchangeable, either in processing or in production, with the result that each 

variety commands a separate market from other varieties. It is common for one variety of 

rice to rise in price while another one drops in price (USDA, 2000). The four main types of 

rice; Indica, Japonica, aromatic, and glutinous, has individual stratified levels of quality. 
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This stratification further adds to the thinness, price volatility, and uncertainty since due to 

numerous rice varieties and standards of quality, there is no generally accepted world 

market price for rice (Pesticide Action Network Asia & the Pacific, 2008). 

Many SSA countries have made significant strides towards increasing their rice production 

by encouraging the adoption of new and improved varieties but mostly through area 

expansion and extensification. Initiatives currently underway in several countries – most 

significantly in Nigeria- are contributing to what is likely to become a trend of increasing 

production in SSA. Sustained high prices for rice in the international markets will bolster 

these initiatives. West Africa remains the hub of rice production in Sub-Saharan Africa but 

the shortfall in rice production has increased significantly, as consumption rises at a rate 

well above that of production growth (AfricaRice, 2007). 

In addition to the gap in farming system technology and knowledge, many rice grain 

producing countries have significant post-harvest losses at the farm.  This is because of 

poor roads, inadequate storage technologies, inefficient supply chains and farmer's inability 

to bring the produce into retail markets. A World Bank – FAO study claims 8% to 26% of 

rice is lost in developing nations, on average, every year, because of post-harvest problems 

and poor infrastructure (World Bank, 2011a). Basavaraja, Mahajanashetti and Udagatti 

(2007) claim the post-harvest losses exceed 40%.  

In Nigeria, rice can be grown in different environments, depending upon water availability. 

Different rice production systems in Nigeria depend on the ecology and vary in terms of 

yield per cropped area. The difference between potential and actual yields is very high.  

However, there is conflicting information on average yields from different sources. 

AfricaRice (2011) reports that in 2008 Nigeria had an increase in rice production of 31.2% 
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over 2007 figures. It is observed that yield could be as high as 3.0 tons per hectare with 

strict compliance to recommendations (Ogundele & Okoruwa, 2006). 

Paddy rice production has been increasing between 2001 and 2006, followed by a decline in 

2007 and a positive peak in 2008 (Cadoni & Angelucci, 2013). From 2008 to 2010 

production statistics show a decreasing trend in production, associated with a decline in 

area harvested between 2006 and 2010. This trend resulted into higher yields between 2008 

and 2010, despite declining production (see Figure 2.1).  

 

 

Figure 2.1: Rice paddy area, production and yields in Nigeria (2000-2010)  

Source: FAOSTAT, 2012. 



16 

 

 

Increasing production between 2002 and 2006 can be a result of the implementation of the 

Presidential Initiative on increased Rice Production, although decreasing production 

between 2008 and 2010 is not in line with policies aimed at developing the rice sector 

during those years, such as the National Rice Development Strategy and the Federal Market 

Stabilization Programme (Erenstein, Lancon, Akande, Titilola, Akpokodje & Ogundele 

2003).  

In spite of the relative increase in yields of rice, yielding performance remains below 

potential. Compared to those of neighbouring countries in the region (Benin, Cameroon, 

Chad, Ghana and Niger), Nigerian rice yields are among the lowest, superseded by yields in 

Benin, Ghana and Niger. Rice yields are between 46 percent and 56 percent below their 

potential for different production systems (Ezedinma, 2005). In Nigeria, rain-fed agriculture 

is the main production systems used, while irrigated rice is the best performing in terms of 

yields (3.5tonne/ha), followed by rain-fed lowland (2.2 tonne/ha) and mangrove swamp 

(2tonne/ha) (Table 2.1). 
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Table 2.1: Rice Production Systems in Nigeria 

Ecology 
Major States 
Covered 

Est. 
Share of 
National 
Rice-
Farmed 
Area 

Share of 
Total 
Domestic 
Production 

Average 
Yield/Ha

Potential 
Yield/Ha 
(Author’s 
estimate) 

Rain-fed Upland  

Ogun, Ondo, Abia, 
Imo, Osun, Ekiti, 
Oyo, Edo, Delta, 
Niger, Kwara, Kogi, 
Sokoto, Kebbi, 
Kaduna, FCT, and 
Benue ,  

30% 17% 1.7MT 3.5MT 

Rain-fed 
Lowland 
(AKA 
“Fadama)  

         

  
 

Adamawa, Ebonyi, 
Ondo, Ekiti, Edo, 
Delta, Rivers, 
Bayelsa, Cross 
River, Akwa Ibom, 
Lagos, and all major 
river valleys e.g 
shallow swamps of 
Niger basin, Kaduna, 
basin and inland 
swamps of Abakaliki 
and Ogoja areas 

47% 53% 2.2MT 5MT 

Irrigated 

Adamawa, Niger, 
Sokoto, Kebbi, 
Borno, Benue, Kogi, 
Anambra, Enugu, 
Ebonyi, Cross River, 
Kano, Lagos, Kwara, 
Akwa Ibom, Ogun 

17% 27% 3.5MT 6-7MT 

Deep Water Floating 

Flooded areas: Rima 
Valley in Kebbi 
State and deep 
flooded areas of 
Delta State 

5% 3% 1.3MT 2.5MT 

Mangrove Swamp 

Ondo, Delta, Edo, 
Rivers, Bayelsa, 
Cross River, Akwa 
Ibom 

1% 1% 2.0MT 4MT 

Source: Ezedinma (2005). 
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In 2012, AfricaRice conducted a diagnostic and yield gap survey to identify the causes of 

yield gaps and challenges in rice production. A diagnostic survey involves interviews with 

individual farmers or other actors such as input suppliers and extension workers, and group 

discussion to understand farmers’ current practices, knowledge and the challenges and 

constraints they face. A yield-gap survey involves interviewing farmers, a series of field 

observations from sowing to harvesting, soil and plant sampling, and yield measurement 

(AfricaRice, 2013). These two surveys enable the measurement of on-farm yields obtained 

by farmers and potential yields, which can be determined by crop simulation models and 

their causes.  

The major challenges identified from the survey include; weed infestation, lack of 

availability of purified seeds of new, improved varieties and lack of mechanization. Others 

include; sub-optimal crop and nutrient management, including timing of interventions in 

irrigated systems, sub-optimal land preparation and water management in rain fed lowlands, 

and droughts and soil problems in uplands (AfricaRice, 2013). Causes of yield gaps in 

farmers’ fields vary among rice production systems and agro-ecological zones (AfricaRice, 

2013). But, typical causes include sub-optimal crop management, yield limiting (e.g. poor 

soils) and yield-reducing (e.g. pests), factors, socio-economic constraints (e.g. finance, 

labour shortage) and institutional/ political arrangements (e.g. land availability, rice and 

fertilizer prices).  

2.1.1.1 Rice Cultivars  

Rice cultivars are often classified by their grain shapes and texture.  High-yield cultivars of 

rice suitable for cultivation in Africa and other dry ecosystems have been developed. It is 

hoped that their cultivation will improve food security in West Africa. A wide variety of 
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improved seeds are available in Nigeria, produced by the National Cereals Research 

Institute, often in conjunction with the West Africa Rice Development Association 

(WARDA). The varieties are widely known, from NERICA (the New Rice for Africa, 

developed in the 1990s) to Nigerian varieties that offer a range of characteristics around 

length of growing season, size of the grain, water requirements, etc.  

Farmers generally use a seed that is adapted to their conditions (USAID, 2009). The biggest 

challenge is to get farmers to purchase new seeds on a regular basis, reinvigorating their 

productive potential, rather than planting old seeds that have lower yields. The use of 

mechanized soil preparation is limited primarily to farms that are larger than 2 hectares, or 

are part of a larger production system conducive to mechanized plowing (such as most of 

the irrigation schemes). Smaller farms tend to be fragmented and difficult to plow 

mechanically. Additionally, the high cost of tractor services makes it just as economical for 

small farms to prepare the land by hand. There is strong potential to increase productivity if 

the right conditions are in place.  

2.1.1.2 Rice production  

The key steps involved in rice production (IRRI 2012) are:   

Seed selection       Choosing a variety suitable to the environment it will be grown in and 

ensuring the seed of that variety is of the highest quality is the first essential step in rice 

production.   

Land preparation      The aim of land preparation (ploughing and harrowing) is to    get the 

soil in the best physical condition for crop growth and to ensure the surface is level to 

reduce water wastage.   
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Crop establishment      The two main practices of establishing plants are transplanting and 

direct seeding.   

Water management      Rice is extremely sensitive to water shortages, so sound    

management practices are needed to use water wisely and maximize yields.   

Nutrient management    Good management of the soil nutrient is needed for optimal yield. 

Crop health                   Rice has a wide array of ‘enemies’ that must be managed  including  

rodents, harmful insects, viruses, diseases and weeds with the last being controlled by the 

hoe or chemicals.   

Harvesting                 The process of collecting the mature rice crop from the field is 

called harvesting — this can be done manually or mechanically. Depending on variety, a 

rice crop usually matures between 115 and 120 days after establishment (activities include 

cutting, stacking, handling, threshing, cleaning and hauling). Good harvesting methods help 

maximize yield and minimize damage and deterioration. Manual harvesting is common in 

Africa and Asia and involves cutting the rice crop with simple hand tools like sickles and 

knives: this requires between 40 and 80 person-hours per hectare plus additional labour to 

manually collect and haul the crop. Mechanical harvesting — using reapers or combine 

harvesters — is not so common due to the unavailability and high cost of machinery.   

Threshing                         Following harvesting, rice must be threshed (to separate the 

grain from the stalk) and cleaned (this can be done by hand or machine).   

Postharvest                   After harvest,  the rice grain (paddy) undergoes a number of 

processes include drying, storing, milling and processing: Drying is the process that reduces 

the grain moisture content to between 18 and 22 percent, which makes it safe for storage.    
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               Drying is outside on mats, making use of sunshine or 

artificially heated air. Drying is the most critical step after harvesting. For a rice crop; 

delays, incomplete or ineffective drying reduce grain quality and quantity.   

                                       Storing until the grain is required to be milled for sale or for 

household consumption. Good storage reduces loss due to weather, moisture, rodents, birds, 

insects, microorganisms and theft.   

                                      Milling is a crucial step in the postharvest process, the basic 

objective being to remove the husk and the bran layers and produce an edible, white kernel 

that is free from impurities.  

2.1.1.3 Processing 

Paddy rice is harvested when the grains have a moisture content of around 25%. In Nigeria 

where rice is almost entirely the product of smallholder agriculture, harvesting is carried 

out manually, although there is a growing interest in mechanical harvesting. Harvesting can 

be carried out by the farmers themselves or by hired labour. Harvesting is followed by 

threshing, either immediately or within a day or two. Subsequently, paddy needs to be dried 

to bring down the moisture content to no more than 20% before threshing and milling 

(knowledgebank.irri.org, accessed 27/08/2017). 

In some cases, the paddy rice is parboiled before milling. Parboiling is the hydrothermal 

treatment of paddy before milling. It involves soaking the paddy in water for about 30 

minutes, heat treating the wet paddy by steam, and drying the paddy to a safe moisture 

content (Lantin, 1999). In Ebonyi State, the parboiling process is carried out manually using 

drums. Parboiled rice is dried on mats by roadsides. Milling involves the removal of the 
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outer layer of rice covered by the husk (outer layer) and bran. When the husk is removed, it 

results to brown rice. Subsequently, if the bran is removed, it produces white rice (Johnson, 

Takeshima & Gyimah-Brempong, 2013).  

The milled rice can further be processed by picking out the stones manually or using de-

stoners (a machine that separates the rice grain from the stones). Other further processing 

activities include polishing, sorting, grading, packaging and branding. All these activities 

add value to the final product.  

2.1.1.4 Rice Marketing 

Rice marketing includes all the business activities in the flow of paddy and milled rice from 

the point of initial production until it reaches the ultimate consumers at the right time, in the 

right place and as conveniently as possible, with enough of a profit margin to cover the 

costs of the various operations along the chain (Iheme, 1996). Rice marketing is a major 

source of income for those involved in this sub-sector. Rice marketing in Nigeria can be 

classified into two broad systems based on the original source of the rice supply, namely (i) 

marketing of locally produced rice and (ii) marketing of imported rice (United Nations 

Environment Programme (UNEP), 2005). 

Aderibigbe (1997) divided the marketing of local rice into four stages with a change of 

product ownership occurring between each stage. The stages in successive order are; (i) 

production through harvesting, (ii) movement from the farms to processing mills, (iii) 

movement of the milled rice from processing areas to urban consumption centres, and 

finally (iv) the wholesaling and retailing in urban areas. 
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UNEP (2005) reports that in Nigeria, the main marketing channel for imported rice is from 

importers to wholesalers and retailers, and then from retailers to final consumers. Paddy 

rice flows mainly from the farmers to the assemblers, who are commissioned agents that 

purchase rice paddy from individual farmers and deliver it to the millers or processors. The 

processors dispatch the milled rice to the wholesalers for onward distribution to retailers 

who sell to the final consumers.  

2.1.2 Concept of Value Chain 

Value chain refers to the set of actors (private, public, and including service providers) and 

the sequence of value-adding activities involved in bringing a product from production to 

the final consumer. In agriculture they can be thought of as a ‘farm to fork’ set of processes 

and flows (Miller & da Silva, 2007). 

A value chain describes the entire range of activities undertaken to bring a product from the 

initial input-supply stage, through various phases of processing, to its final market 

destination, and it includes its disposal after use (United Nations Industrial Development 

Organization (UNIDO), 2009). It is a chain of activities where products pass through all 

activities of the chain in sequence, and at each activity, the product gains some value 

(Russell & Hanoomanjee, 2012). For instance, rice value chains encompass activities that 

take place at the farm or rural level, including input supply, and continue through handling, 

processing, storage, packaging, and distribution. As products move successively through 

the various stages, transactions take place between multiple chain stakeholders, money 

changes hands, information is exchanged and value is progressively added. Macroeconomic 

conditions, policies, laws, standards, regulations and institutional support services 



24 

 

(communications, research, innovation, finance, etc.) – which form the chain environment – 

are also important elements affecting the performance of value chains.  

 

 

2.1.3 Concept of Value Chain Analysis  

Value chain analysis is an assessment of the actors and factors influencing the performance 

of an industry, and relationships among participants to identify the driving constraints to 

increased efficiency, productivity and competitiveness of an industry and how these 

constraints can be overcome (Fries, 2007). Kaplinsky and Morris (2001) defines Value 

Chain Analysis (VCA) as study of the “full range of activities which are required to bring a 

product or service from conception, through the different phases of production (involving a 

combination of physical transformation and the input of various producer services), 

delivery to final consumers, and final disposal after use”. The concept stresses the 

importance of value addition at each stage, thereby treating production as just one of several 

value-adding components of the chain. 

Value Chain Analysis is the process of breaking a chain into its constituent parts in order to 

better understand its structure and functioning. The analysis consists of identifying chain 

actors at each stage and discerning their functions and relationships; determining the chain 

governance, or leadership, to facilitate chain formation and strengthening; and identifying 

value adding activities in the chain and assigning costs and added value to each of those 

activities (UNIDO, 2009). The flows of goods, information and finance through the various 
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stages of the chain are evaluated in order to detect problems or identify opportunities to 

improve the contribution of specific actors and the overall performance of the chain.  

The study of value chains comprises of two key concepts: value and chain. According to 

Hawkes and Ruel (2011), the term value is synonymous to “value added” in the Value 

Chain Analysis (VCA) as it characterizes the incremental value of a resultant product 

produced from processing of a product. For agricultural products, value addition can also 

take place through differentiation of a product based on food safety and food functionality. 

Price of the resultant product shows its incremental value. At production level of an 

agricultural produce, value addition will involve enhancements or additions to a product 

that result in higher returns to the commodity seller, who is often the farmer. For instance, 

technological enhancements, labour-saving steps, or any other innovation that allows the 

producer to offer more of a commodity is a form of "input value-added" enhancements that 

reduce costs of production, thus returning value to the farmer. However, if the farmer grows 

specialty crops, engage in strategic marketing of commodities or she/he sells the product for 

a premium, this constitutes "output value-added" enhancements. The term chain refers to a 

supply chain indicating the process and the actors involved in the life cycle (from 

conception to disposal) of a product (Hawkes & Ruel, 2011).  

2.1.4 Value Chain Actors 

Value Chain actors are the people at each link along the chain required to move a product 

from the farm to the consumer (McGregor & Stice, 2014). Value chain actors are those 

involved in supplying inputs, producing, processing, marketing, and consuming the 

products (Getnet, 2009). They can be those that are directly involved in the value chain 

(rural and urban farmers, cooperatives, processors, traders, consumers etc) or indirect actors 
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who provide financial or non-financial support services, such as credit agencies, 

government, researchers and extension agents. Usually they own the product for a certain 

time as it travels along the chain (CYE Consult, 2009). 

Roduner (2005) distinguishes between different participants in the value chain and groups 

them into micro, macro and meso levels respectively. Firstly, those participants who are 

directly involved with the primary product are referred to as ‘value chain players’ and are 

grouped in the micro level. They include input suppliers, farmers, dealers and traders, until 

the final consumers, whether the product is consumed locally or exported. Clearly, the 

micro level includes only those participants who are directly involved with the product. 

The second level is the macro level where the participants are referred to as ‘value chain 

influencers’ (Roduner, 2005). They are those participants who, as indicated by their name, 

influence the value chain. The value chain influencers include those participants responsible 

for the regulatory and administrative conditions as well as for international competition 

(Spies, 2011). These conditions include, amongst others, food law and regulations, food 

control and company inspection, customs and taxes, incentives and free trade agreements. 

The third level is the meso level and the participants are referred to as ‘value chain 

supporters’. The value chain players at this level are responsible for providing information, 

training and promotions. Their activities includes; business advice, trade promotion, 

research and development,  quality management advice/certification, etc.  

2.1.5 Policies on Rice Production in Nigeria 

The Nigerian government had at various times enacted policies aimed at increasing rice 

production, make the nation self-sufficient and meet domestic demand for rice in Nigeria. A 
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number of key policies and investment strategies had been introduced to reduce imports and 

increase the competitiveness of local rice. This is being done through a combination of 

import restrictions, input policy and institutional reforms, and investments across the rice 

value chain (Johnson, et al., 2013). However, the country’s policy on rice has been 

inconsistent and has oscillated between import tariffs and import restrictions including 

outright ban (Emodi & Madukwe, 2012).  

According to Coulter and Havrland (2005), seeking to eliminate imports over a short-time 

span is very unrealistic with consumption outstripping production. Growth in rice demand 

as a preferred staple, is so strong that production intensification and higher yields per ha has 

not been sufficient to fill the gap and meet rice demand (Tollens, 2007). Extensification or a 

rapid increase in the area under rice cultivation (irrigated and rain fed) was recommended.  

From historical perspective, rice policies and acts in Nigeria can be discussed under three 

periods (Akande, 2003). These are: 

I. Pre-ban period (1971-1985): This can be classified into pre-crisis (1971-1980) and the 

crisis period (1981-1985). The Pre-Crisis period was largely characterized by liberal 

policies (agricultural policies, programs, projects and institutions) on rice imports. Ad-hoc 

policies were put in place during times of interim shortages. It corresponded to the 

launching of various programmes and projects aiming at developing rice production. 

During the crisis period, more stringent policies (Input Supply and Distribution Policy, 

Agricultural Input Subsidy Policy, Water Resources and Irrigation Policy, Agricultural 

Cooperatives Policy) were put in place.  Government policies artificially lowered domestic 

rice and fertilizer prices relative to the world price level, through massive importation of 
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rice resulting in low price of locally produced rice. Government was involved in rice 

importation, distribution, and its marketing with non transfer of actual costs to consumers.  

II. Ban period (1986-1995): The ban placed on rice import was reinforced by the 

introduction of Structural Adjustment Programme (SAP) in 1986. Under SAP, various trade 

policies (tariff, import restrictions, and outright ban on rice import at various times) were 

put in place. It was illegal to import rice into the country, though importation of the 

commodity through the country’s porous borders thrived during this period. 

III. Post-ban period (1995-2011): During this period restrictions on rice importation were 

lifted, with more liberal trade policy put in place. The decline in domestic rice production 

cannot all be blamed on increasing rice imports. A number of reasons led to the lifting of 

the ban. There was extended pressure from the international financial organizations, such as 

the World Bank, World Trade Organization, and the International Monetary Fund (IMF) 

who argued that the ban on rice was not in consonance with the liberalization position of 

the government. On the domestic scene, the government failed in the implementation of the 

ban on the commodity.  This is evidence by the major markets in Nigeria flooded with 

imported rice despite restrictions. There was also pressure on the government by those who 

had vested interest in rice importation and the urban elites who had a preference for the 

consumption of imported rice (Ladebo, 1999). 

IV. Agricultural Transformation Agenda,  ATA (2011-2015)  

In 2011, Nigerian government embarked on a plan to make the country self-sufficient in 

rice production by 2015 under its Agricultural Transformation Agenda (ATA). This was in 

response to the perceived threat of huge volumes of rice importation into Nigeria every year 

with an import bill that exceeds US$2 billion (Johnson, et al., 2013). The reforms include 
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deregulating seed and fertilizer markets and setting up private-sector marketing 

corporations to help coordinate the market and set grades and standards. Innovative 

financing mechanisms for supplying credit were also being pursued while physical 

investments were made to establish staple crop processing zones (SCPZ) that were intended 

to encourage the clustering of food processing industries in proximity to raw materials and 

end markets (Johnson, et al., 2013). The overall goal of the Agenda is to define agriculture 

as a business, promote private sector investment in agriculture, along with the development 

of private sector driven marketing organizations and the promotion of Incentive-based Risk 

Sharing for Agricultural Lending (NIRSAL).  

NIRSAL is a dynamic, holistic approach that tackles both the agricultural value chain and 

the agricultural financing value chain (Figure 2.2).  NIRSAL does two things at once; fixes 

the agricultural value chain, so that banks can lend with confidence to the sector, and, 

encourages banks to lend to the agricultural value chain by offering them strong incentives 

and technical assistance. The goal of NIRSAL is to trigger an agricultural industrialization 

process through increased production and processing to boost economic earnings across the 

value chain. Unlike previous schemes, it encouraged banks to lend to the entire spectrum of 

the agricultural value chain and to all sizes of producers.   
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Figure 2.2 Agricultural Financing Value Chain      

Source: FMARD, 2012. 

The final goal of the rice transformation agenda is to reduce the import bill, and make 

Nigeria self-sufficient by 2015. To achieve the goal, the strategy aimed at improving rice 

quality offering a viable alternative to the current imports. The policy focus at the macro 

level is to increase rice import tariffs to the point of a complete embargo by 2015, when the 

goal of rice self-sufficiency is supposed to be met. The tariff increases were intended to 

protect the domestic rice sector while it undergoes improvements in paddy production, 

processing, and marketing with the support of public-sector reforms and investments 

(Johnson, et al., 2013). The plan was backed by strong fiscal policies to raise total 

production to 7.4 million metric tonnes of paddy with an average yield of 4 MT/Ha 

(Akinwumi, 2012). The policy also aimed to raise the processing capacity of private mills 

to 2.5 Million MT of  long grain milled rice which is at par with import quality; and add 

additional 2 million MT of rice to domestic food supply by 2015 (Akinwumi, 2012). To 



31 

 

achieve this, the Federal Government in 2013 established 17 integrated large-scale rice 

processing plants in 12 states of the Federation for the purposes of producing long grain 

milled rice locally.  

2.1.6 Porters Value Chain Framework 

The value chain concept was first introduced by Porter in 1985. The value chain concept 

originated from the supply chain and business strategy literature (Porter 1980) and from the 

work on commodity chains, which emerged out of earlier work on world-systems theory 

(Hopkins & Wallerstein, 1994).  Porter’s contribution to the literature on supply chain 

management was the concept of a value chain within a firm and between the firm and its 

suppliers (Donovan, 2011). He defined the value chain as a representation of a firm’s value-

adding activities, based on its pricing strategy and cost structure and highlighting the 

interdependencies of other actors in the creation of value for a single firm. 

 The chain of activities gives the products more added value than the sum of added values 

of a single activity. Porter (1985) defined the value chain framework as an approach for 

breaking down the sequence of business functions into the strategically relevant activities 

through which utility is added to products and services in a business or an industry. The 

most important implication of applying the value chain approach, however, is that all 

decisions made at one step in the process, have consequences for the following steps. For 

example, processed paddy rice cannot be sold as paddy rice later.  

 

2.1.7 Elements in Porter's Value Chain 

Porter's Value Chain focuses on systems, and how inputs are changed into the outputs 

purchased by consumers. Using this viewpoint, Porter described a chain of activities 
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common to all businesses, and he divided them into primary and support activities, as 

shown in Figure 2.3.  

 

 

Figure 2.3: Porters Value Chain. 

Source: Porter, 1985. 

 

2.1.7.1 Primary Activities  

Primary activities relate directly to the physical creation, sale, maintenance and support of a 

product or service. They consist of the following:  

Inbound logistics – These are the processes related to receiving, storing, and distributing 

inputs internally. The supplier relationships are a key factor in creating value here.  
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Operations – These are the transformation activities that change inputs into outputs that are 

sold to customers. Here, the operational systems create value.  

Outbound logistics – These activities deliver the product or service to the customer. These 

are things like collection, storage, and distribution systems, and they may be internal or 

external to an organization.  

Marketing and sales – These are the processes you use to persuade clients to purchase 

from a firm instead of from competitors. The benefits the firm offers, and how well it is 

communicated to them, are sources of value here.  

Service – These are the activities related to maintaining the value of a firms product or 

service to the customers, once it's been purchased.  

2.1.7.2 Support Activities 

These activities support the primary functions above. In the diagram, the dotted lines show 

that each support or secondary activity can play a role in each primary activity. For 

example, procurement supports operations with certain activities, but it also supports 

marketing and sales with other activities.  

Procurement (purchasing) – This is what the organization does to get the resources it 

needs to operate. This includes finding vendors and negotiating best prices.  

Human resource management – This is how well a company recruits, hires, trains, 

motivates, rewards, and retains its workers. People are a significant source of value, so 

businesses can create a clear advantage with good HR practices. 

Technological development – These activities relate to managing and processing 

information, as well as protecting a company's knowledge base. Minimizing information 
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technology costs, staying current with technological advances, and maintaining technical 

excellence are sources of value creation.  

Infrastructure – These are a company's support systems, and the functions that allow it to 

maintain daily operations. Accounting, legal, administrative, and general management are 

examples of necessary infrastructure that businesses can use to their advantage. 

2.1.8 Agricultural Value Chain 

The concept of ‘agricultural value chain’ includes the full range of activities and 

participants involved in moving agricultural products from input suppliers to farmers’ 

fields, and ultimately, to consumers’ tables (Miller & Jones, 2010). Value is added by some 

additional transformation or enhancement made to the product. This may be simply moving 

the product from one point of manufacture to the market or to complex processing and 

packaging. At each stage of the chain, the value of the product goes up because the product 

becomes more available or attractive to the consumer. Costs also accumulate at each stage 

of the chain (KIT, Agri-ProFocus & IIRR, 2012). 

 
The ‘farm to table’ integration of a chain can increase efficiency and value through 

reduction of wastage, ensuring food safety, preserving freshness, decreasing consumer 

prices, and improving farmer prices and incomes. Efficient value chains normally reduce 

the use of intermediaries in the chain, and strengthen value-added activities because of 

better technology and inputs, farm gate procurement, upgraded infrastructure, improved 

price opportunities through demand-driven production. Value chain participants sometimes 

cooperate to improve the overall competitiveness of the final product, but may also be 

completely unaware of the linkages between their operation and other upstream or 

downstream participants (Keyser, 2006).  
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Value chains therefore encompass all of the factors of production including land, labour, 

capital, technology, and inputs as well as all economic activities including input supply, 

production, transformation, handling, transport, marketing, and distribution necessary to 

create, sell, and deliver a product to a certain destination. Keyser (2006) identified the 

various stages of value chain for agricultural commodities (Fig. 2.4). 

Figure 2.4: Stages of the Value Chain 

 

• Input supply. This stage is concerned with the sourcing of raw materials required for 

agriculture production, processing, and trade. Inputs may either be procured locally or 

imported. The final value of an input at its place of use includes all manufacturing costs, 

transportation costs, customs duty and tax, and unofficial payments incurred up to that 

point. The efficiency of a country’s input supply system therefore has a major bearing on 

the performance of the entire value chain. 

• Farm production. This stage is concerned with primary agriculture production and ends 

with the sale of a raw commodity at the farm gate. These transactions may occur literally at 

the farm gate or at some other point where the farmer hands over ownership of the product 
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to the next value chain participant. Depending on the crop, some type of primary processing 

(such as the shelling or bagging of dry grain) may take place at the farm level. 

• Assembly. This stage involves the collection of agricultural produce from many farmers 

and delivery of the raw material to a factory for industrial processing or packaging. In the 

case of livestock operations, assembly is defined in a broader sense to include the feedlot 

process for delivery of fattened animals to an abattoir. Bagging and simple grading of crops 

can also occur at this stage depending on arrangements made at the first point of sale. 

• Processing. The processing stage involves the transformation of agriculture raw materials 

into one or more finished internationally traded goods. Raw commodities, of course, are 

also traded and this stage may not apply to every crop.  

• Domestic and international logistics. The logistics stage is concerned with the delivery 

of traded commodities to their final market destination. This may either be a foreign market 

in the case of exports, or a local market for import substitutes. For import substitutes, the 

logistics stage ends at the domestic level, but the analysis is still concerned with the cost of 

importing a like product from the nearest or most competitive country. 

 

2.1.9 Price build-up from stage to stage.  

In value chain analysis, all inputs and outputs carry forward their inherited value from the 

previous stage. This point may seem obvious enough, but it is important to stress in value 

chain analysis where the focus is on cost levels at different stages as a key determinant of 

international competitiveness. By looking at the cost composition at each stage of the value 

chain and comparing these costs with world standards, value chain analysis not only shows 

if the country is internationally competitive, but also helps to identify key stages where 

costs can most effectively be reduced. 
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2.1.10 Product transformation 

Throughout the value chain, agricultural products take on many different forms. In the most 

basic sense, this may simply be the difference between a recently harvested farm product 

with high moisture content and one that has been assembled in a warehouse and dried for 

several months. As described, most agriculture raw materials also undergo some type of 

industrial processing to produce one or more final traded commodities. This may involve 

any number of processes such as the milling of rice (to produce parboiled rice), crushing or 

solvent extraction of soybeans (to produce soybean oil and soybean cake), or ginning of 

seed cotton (to produce lint). Again, this point on product transformation may seem obvious 

enough, but the fact that a single agriculture commodity can take on different forms at each 

stage of the value chain means that great care is needed to track the accumulated value 

across products in a consistent manner. 

 

2.1.11 Approaches in Value Chain Analysis 

There are three approaches used in estimating value chain in products; price distribution 

approach, activity value addition approach and input-output approach.  

2.1.11.1 Price distribution approach  

More often, value-added at the various levels of the distribution chain is the final price of 

the product per unit measure (price/kg). This approach works with the assumption that any 

improvement in the quality of the product will lead to an improvement in the price of the 

product. However, this approach overlooks differences in production costs as well as being 

unpredictable (some actors add a higher margin). 
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2.1.11.2 Value addition approach 

 The second approach which is activity value addition uses the ranks of all value addition in 

the chain to estimate the value chain model using designed scale. Often shares of retail 

value-added or final retail-price serve as proxies for the division of value-added or 

economic surplus (Keane, 2008). This approach also overlooks differences in production 

costs as well as being unpredictable (since some retailers add a higher margin).  

2.1.11.3 Input-output approach  

The input-output approach looks at the input/output ratio of the production process of the 

different actors involved in the chain. Undertaking firm level ‘input-output’ analysis is 

costly and time consuming, but nevertheless advocated by some (Keane, 2008). However, 

the approach assumes firms produce in a vacuum and that a change to the tune of x will 

result in an increase of value added of y. The approach may be relevant if considering firms 

in isolation and independent of global markets. Ayee, Denniston, Dubay, Fernandez-Stark, 

Kim, Rogers, … Sang (2008) posits that the input-output approach is the best method of 

value addition estimation as it does not overlook differences in production cost at each level 

of the distribution channel. This approach was adopted for this study. 

Value chain analysis consists of two major steps (Brown, Perez, Garces, Ragaza, Bassig & 

Zaragoza, 2010). The first involves the assessment of existing market(s) to put the chain 

analysis within the proper context. The second step is value chain mapping aimed at 

answering six key questions: (a) Who are the key customers and what are their product 

requirements in terms of species, volume, quality, packaging, delivery schedules, as well as 

grades and standards? (b) Who are the key players in the chains and what are their 
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respective roles? (c) What are the activities and processes along the chain? (d) What is the 

flow of product, information and payment along the chain? (e) What are the logistic issues? 

(f) What are the external influences (e.g., ordinances, regulatory requirements, policies, 

etc.)? For rice, the functions of each link in the chain involve sourcing inputs, collecting, 

processing and delivering/selling product to the next link in the chain. 

2.1.12 Value Chain Mapping 

Value chain analysis often starts with linear mapping of activities in the chain from the 

initial input suppliers at the very beginning of the production process to the final 

consumption of products or services (Stamm & Drachenfels, 2011). It facilitates a clear 

understanding of the sequence of activities and the key actors and relationships involved in 

the value chain. This exercise is carried out in qualitative and quantitative terms through 

graphs presenting the various actors of the chain, their linkages and all operations of the 

chain from pre-production (supply of inputs) to industrial processing and marketing 

(UNIDO, 2009). Depending on the level of detail needed, this exercise may focus also on 

factors such as the size and scale of main actors; production volume; number of jobs; sales 

and export destinations and concentration, etc.  

2.1.13 Rice Value Chain in Nigeria and Constraints 

The main actors in the rice value chain in Nigeria are farmers, paddy traders, millers, rice 

traders and retailers as shown in Fig 2.5. The main value adding activities include; 

production, harvesting, storage and paddy aggregation at traders’ level, parboiling, milling, 

wholesaling, and retailing (Cadoni & Angelucci, 2013).  

Rice farmers can be categorized in three main typologies: (1) smallholders applying a low-

input strategy (this represents majority of producers in the country) with low-yield and 
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average of 2.0 hectares; production is less than 2 tonnes/ha (2) larger-scale commercial 

farmers (20+ ha), often providing first processing; and (3) smallholder contract/outgrower 

farmers adopting enhanced production technologies (USAID, 2009).  

 

 

 

Figure 2.5: Rice Value Chain in Nigeria. 

Source: Johnson, Takeshima and Gyimah-Brempong, 2013. 

 

The value chain for domestically produced rice in Nigeria is currently dominated by a 

largely fragmented production and milling industry, with limited new investment in either 
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production or processing (USAID, 2009). While the returns are quite high at each stage of 

the traditional value chain channel, there are so many participants in the channel that the 

benefits are spread very thin and few have any incentive to invest. With very high prices, a 

protected market and ever-increasing imports, the potential is high to promote a strong 

supply response under the right conditions. USAID (2009) reports that  new investments in 

heavier milling capacity in new channels offers  good private-sector driven models that can 

compete with imports for the high-end urban market, offer lower prices to consumers, yield 

high profit margins to both the producers and the millers and contribute to a more efficient 

value chain that improves food security in Nigeria.  

The rice value chain (processing and distribution sector) faces a number of key constraints 

in Nigeria. Milling technology is often outdated, resulting to high levels of broken rice. 

Millers are fundamentally constrained by lack of working capital that limits their ability to 

purchase paddy from farmers and update machinery. This contributes to the unofficial 

export of paddy to regional markets which prevents the country from capturing the value-

adding from rice milling. The lack of capital also perpetuates the low levels of technology 

implicit in the sector. High costs in the provision of credit dampen private investment by 

farmers and millers, forcing farmers to seek unofficial sources of credit from money 

lenders, often at usury interest rates, and millers to delay or reduce investments. 

Institutional and infrastructural constraints also impede the sector. Poor infrastructure, in 

the form of roads and irrigation dampen production incentives and reduce market access. 

These unnecessarily raise the costs of rice for consumers and lower the competitiveness for 

an export market. The primary objective of Nigeria’s initiative on rice is to enhance 

household food security and income, eliminate import and generate exportable surplus. 
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Nigeria has tremendous potentials and resources for sustainable rice production and export 

to support this initiative.  

The environmental and socio-economic conditions of rice production vary greatly from 

region to region. The diverse environmental and socio-economic conditions have affected 

the performance of rice production in the past. They also influence the opportunities for 

increasing rice production in the future. Environmentally, rice is grown under different 

climates including temperate, sub-tropical and tropical.  Consequently, immediate concern 

to those directly involved in rice production and research is to develop new technologies 

that will suit the different agro-ecology in the country.  The emerging issues related to the 

impact of rice production on the environment are emerging methods of land preparation, 

weed/pest control using chemicals, fertilizer application and method of rice processing in 

the region. 

2.1.14 Conceptual framework for Rice Value Chain Analysis in Ebonyi State 

This section presents a conceptual framework for Rice Value Chain analysis in Ebonyi 

State, Nigeria. A concept is an idea, thought or devolution of abstract system of thoughts, 

by which science investigates, interprets and understands particular segments of reality or 

phenomena (Eboh, 2009). It is a logical construct derived from sense impressions, precepts 

(theory) and experiences (empirical), (Babbie, 1986; Eboh, 2000). Concepts have meaning 

only within some frame of reference (framework) within which it is placed (Eboh, 2000). 

To conceptualize is to communicate precisely the meaning of a term, ‘researchers own 

construct’. Therefore, a conceptual framework is a mental imagery of the orientation 

(descriptive, explanatory or predictive) of the research. (Eboh, 2009). It gives shape, form 

and practicable focus to the research. 
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The main concept of this study is value chain in rice production systems in Ebonyi State, 

Nigeria. This study is based on the fact that increased production of rice paddy by farmers 

in the rice value chain is based on their socioeconomic characteristics, choice of production 

system as well as input used. Also, the processors and traders in the rice value chain are 

influenced by their socioeconomic characteristics. These three levels of value chain actors 

aim to maximize profit by adding value to rice at various sequence of the chain. The 

conceptual framework is shown on Figure 2.6. It is made up of independent variables, 

intervening variables and dependent variable. 

The independent variables consist of socio-economic characteristics of the value chain 

actors, their functions in the rice value chain, the production inputs used and the production 

system adopted in rice production. The intervening variable consists of Government policy 

particularly on value chain in rice production. The dependent variable is increased rice 

production in Ebonyi State which is attained from optimal production of rice, maximization 

of income and returns. 

As represented in the framework, the unbroken lines show direct relationship with increased 

rice production while the broken lines show indirect relationship. Positive interaction with 

the entire variables lead to increased rice production at different nodes of the value chain, 

while a negative interaction would result in inadequate productions to meet consumers 

demand for value added rice. Increased domestic rice production is the dependent variable 

and it is influenced by the dependent variables. 
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2.2 Theoretical Framework 

2.2.1 Theory of the firm  

Pioneering work on the theory of the firm was done by Knight (1921) and Coase (1937).  

Stigler (as cited in Ramrattan & Szenberg, 2008) asserts that it is better to view the firm as 

engaging in a series of distinct operations: purchasing and storing materials, transforming 

materials into semi finished products and semi finished products into finished products; 

storing and selling the outputs; extending credit to buyers and so on. The firm is partitioned 

not among markets in which it buys inputs but among the functions or processes which 

constitute the scope of its activities. There are four theories of the firm: The Neo-classical 

Theory, The Transactions Cost Theory, The Principal-Agent Theory and the Evolutionary 

Theory. In analyzing the value chain of rice production Ebonyi State, an insight in the 

‘Transactions Cost Theory’ of the firm gives a background on the response of rice value 

chain actors to increased rice production in Nigeria.  

2.2.2 Transactions Cost Theory of the Firm 

This theory focuses on problems of asymmetric information involved in transactions. The 

firm according to this theory comes into existence because it successfully minimizes input 

costs (through vertical integration) and input costs from purchases in available markets 

(Kantarelis, 2007). The more specific the inputs that the firm needs, the more likely it is that 

it would produce them internally and /or acquire them through joint ventures and alliances. 

The weakness of this theory is that it does not take into consideration agency costs or firm 

evolution; neither does it explain how vertical integration should take place in the face of 

investments in human assets, with observable value that cannot be transferred. 
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2.2.3 Theory of Production 

Economic theory of the firm is hinged on the theory of production. The essence of a firm is 

to buy inputs, convert them to outputs, and sell these outputs to consumers, firms or 

government. Therefore, a firm is poised between two markets; demands in the factor /input 

market, and supplies in the market for goods and services. It also adjusts its production to 

satisfy the demand curve of its customers at profit.  

Production theory concerns itself with the problems of combination of various inputs, given 

the state of technology, in order to produce a stipulated output. The technological 

relationships between input and output are known as production functions. The production 

function shows how and to what extent output changes with variations in inputs during a 

specified period of time. Stigler (1987) asserts that “the production function is the name 

given to the relationship between rates of input of productive services and the rate of output 

of product”. 

The production function is of two types; short-run and long run production function.  

The Short-Run Production function  

In the short run, the assumption is that conditions of production are rigid so that various 

inputs are in fixed proportions. However, it is possible to increase quantities of other inputs 

constant. This is known as the Law of Variable Proportions. The law states that as the 

quantity of a variable input is increased holding the quantities of fixed factors constant, total 

product will increase, but after a point at a diminishing rate. 
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The Long-Run Production Function 

In the long-run, all inputs are variable. The firm can change its plants or scale of 

production. In the long-run, it is possible for a firm to change all inputs up or down within 

its scale. This is referred to as the law of returns to scale.  To meet a long run change in 

demand, the firm increases its scale of production by using more inputs. It makes the 

following assumptions;  

i, All factors (inputs) are variable but enterprise fixed. 

ii, Technological changes are absent 

iii, There is perfect competition 

iv, The product is measured in quantities 

v, A worker works with given tools and implements.  

 

2.2.4 Profit Maximization Theory of the Firm 

In the neo-classical theory of the firm, the main objective of a firm is profit maximization. 

The theory of the firm in pursuit of profit maximization is analyzed in terms of a) what are 

its inputs, b) what production techniques are employed, c) what is the quantity produced 

and d) what prices it charges.  

The theory of the firm suggest that firms generate goods to a point where marginal cost 

equals marginal revenue, and use factors of production to the point where marginal revenue 

product is equal to the costs incurred in employing the factors. The firm maximizes its 

profit when it satisfies the two rules MC = MR and the MC curve cuts the MR curve from 

below.  
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The profit maximization condition of the firm can be expressed as; 

Maximize p (Q) 

Where π (Q) = R (Q) – C (Q) 

π (Q) is profit,   R (Q) is revenue,  C (Q) are costs, and Q are the units of output sold.  

The theory makes the following assumptions; 

a) The objective of the firm is to maximize its profits  

b) Techniques of production are given 

c) Tastes of consumers are constant 

d) The firm produces a single, perfectly divisible and standardized commodity 

e) Profits are maximized both in the short and the long run 

f) The firm has complete knowledge about the amount of output which can be sold at each 

price 

g) The firm owns demand and cost are known with certainty. 

The theory of production and profit maximization are relevant to this study as it gives an 

insight into their production objectives and their role in the demand and supply market.  

 

2.3 Empirical framework 

2.3.1  Empirical work on Value Chain 

The process of growing, producing and marketing rice accounts for most of the activities in 

rice production. It involves multiple steps of value addition, engages a diverse set of actors, 

and depends heavily on operating environment, which is influenced by environmental 

factors, governance and other external factors. A rice value chain study in North East 
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Thailand reveals that, in general, farmers can either mill their own rice at the local village 

mill for own consumption (the husk, bran and broken rice being kept by the mill as 

payment), sold to primary collectors in the local town, or if the farmer has enough surplus 

paddy they can sell directly to the central market exchange or to commercial rice mills 

(Agrifood Consultancy International, 2005). Commercial rice mills in turn can receive 

paddy from primary collectors, the central market exchange, or farmers (Fig 2.7).   

 

 

Figure 2.7: Value Chain of Rice in Thailand  

Source: Agrifood Consulting International, 2005 

Milled rice is then distributed from mills back to collectors and traders and to wholesalers 

in towns and larger markets. From these wholesalers, rice is distributed to consumers 

through retailers. Mills are involved directly and indirectly in the export trade, moving 
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milled rice through transporters to wholesalers in cities who then distribute the rice within 

the city and also overseas. Larger mills are fully integrated into this export chain. 

Another research on rice value chain in Vietnam carried out by Thinh (2006), shows that 

there is spatial variation in the organization of rice value chain of regions as well as 

amongst individual crops of a region (Figure 2.8). Notwithstanding, there is a close 

relationship in the proportion of value chain addition generally. 

 

 

 

 

 

 

 

  Figure 2.8: Value Chain of Rice in Vietnam 

Source: Thinh, 2006. 

 

A study carried out in Uganda on rice value chain analysis by Emerging Markets Groups 

(EMG, 2008), shows that at different rice value addition stages, the actors include: farmers, 

miller agents and farmers group, millers, urban traders down to consumers. According to 

EMG (2008), large processors, wholesalers, agents and exporters have relatively high 
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proportion of value addition in the rice value chain of any region with little or no value 

addition from farmers.  

Anja, Ulrike and Etti (2009) worked on a paper titled “Value Chain Analysis 

Methodologies in the Context of Environment and Trade Research”. This paper gave an 

overview of different methodologies related to value chain analysis in the context of 

environment and trade research. Four major fields of methodologies were identified: 

Accounting of input-output flows, general equilibrium models, econometrics, and global 

commodity chain analysis. Accounting of flows includes different physical (e.g. life cycle 

assessment) and monetary (e.g. social accounting matrix) accounting frameworks providing 

the foundation for computable general equilibrium models. Econometric value chain 

analysis is widespread in the field of impact assessment of value chains. It can be applied to 

analyze the effects of standards (e.g. food, social, and environmental) as well as transaction 

costs on the income of households (micro level) or on trade volumes of countries (macro 

level).  

Bryceson (2008) studied the “Value chain analysis of bush tomato and wattle seed 

products”. This report outlined a market analysis of the Australian bush tomato (Solanum 

centrale) and wattle seed (Acacia spp) products. The paper characterized and mapped the 

Australian bush tomato and wattle seed value chains from production through to domestic 

distribution and final consumption, identified and evaluated high value market segments 

that may be used to focus the business developments associated with these two products. 

Industry stakeholders and activities, product creation and delivery, financial conditions, 

information conditions, incentives, motivators and drivers, and governance conditions were 

investigated in some detail. The analysis showed that demand for bush food products in 

general grew between 2006 – 2008, and that bush tomato was in higher demand than wattle 
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seed. However, it was also found that while a viable and growing bush food industry 

existed that involved both products, there was considerable challenges to developing a 

sustainable industry around them, both from a production and from a market perspective.  

An analysis of ‘Value Chain for Pigeon pea’ in Tanzania  by Rogath (2010) showed that the 

type of marketing system used was not direct marketing system although there was a group 

of company (marketer) doing direct marketing by having arrangement with farmers and 

buying from them. The common market system involved many links with no value addition 

within the channels, which increased the total cost through double handling. Farmers sold 

pigeon pea individually, which increased the transaction cost such as seller/buyer search 

cost. In all the two systems, there was lack of market information by farmers in upstream 

and control of big buyers in downstream making farmers to have low bargaining power. In 

addition, there was inadequate capital due to lack of knowledge and collateral to get loans. 

This constrained participants in the value chain. Lack of capital also restricted the 

involvement of women in dry pigeon pea business. 

United State Agency for International Development (USAID, 2009) undertook a study on 

rice. The central goal of the study was to provide an overview of Nigeria’s rice value chain, 

examine the role of rice in Nigeria’s food security and present a practical vision for the 

development of the domestic rice value chain. This placed intensive focus on the multitude 

of factors currently preventing self-sufficiency and a corresponding set of programmatic 

recommendations aimed at increasing the quantity, quality and accessibility of domestic 

rice production. The findings of the study suggest that under the right circumstances, rice 

can be competitively produced by smallholders (less than 5 hectares) in Nigeria. If farmers 

can double their average productivity to 3-4 MT of paddy per hectare of Fadama and 6-7 

MT of irrigated land while meeting the quality standards demanded by the dominant urban 
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end market, they can serve as the foundation for a new milling industry that can compete 

with imports on price and quality. It further asserts that increasing the market share of 

domestically produced rice will expand the depth of outreach and production by small 

farmers throughout the country. It further concludes that an increase in the number of 

industrial mills and development of the systems and services needed to increase the supply 

of high-quality rice will have a positive spin-off effect on the market and operational 

efficiency in the rice supply channels. It suggest that Nigeria should develop a 

commercially driven production, milling, processing and marketing capacity that can 

deliver at least one million extra MT of rice that is cost and quality competitive relative to 

imports and purchased by the urban markets as a substitute for imports. 

Tinsley (2012) studied ‘Rice Value Chain Analysis in Sokoto State, Nigeria”. The 

researcher found that the value chain for rice is similar to the value chain for most 

commodities operating in financially suppressed economies common to most developing 

countries such as Nigeria. It is composed of a multitude of private family enterprises that 

undertake the various services needed to produce, process, and finally market rice, with 

associated links. While the system is highly fragmented, it is a business model that 

minimizes costs and thus has limited profit margins. It was recommended to enhance the 

value chain at the production/farm level, because the intended beneficiaries (farmers) have 

most direct influence at this level. It is also the point where the greatest potential of 

increased rice production which will translate to increased yields lies. Amongst other 

recommendations were; increase the rice farming areas; facilitating mechanization or access 

to mechanization; use of a mixture of improved varieties, synergy between farmers and 

agro-dealers, including production credit, etc.  
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2.3.2 Past studies on Linear Programming 

Hassan (2004) used linear programming model to determine the optimum cropping patterns 

for the irrigated Punjab with national and WTO price options. Result showed that the 

irrigated agriculture in the Punjab is more or less operating at the optimal level. According 

to Hassan (2004), over all cropped acreage in the optimal solution decreased by 0.37% as 

compared to the existing acreage. However, in the optimal cropping pattern some crops like 

cotton and pulses gained acreage by 9-10% each, while maize and Basmati rice will remain 

unchanged. On the other hand, crops like wheat, IRRI rice, potato and sugarcane lost 

acreage by 4-11%. As a result of the optimum cropping pattern, income increased by 

1.57%. Varying the national prices of a single crop by 10-20% on both sides, while keeping 

prices of other crops constant at the existing level, did not stimulate the acreage and 

production of the concerned crop substantially, except that of cotton and Basmati rice. 

Increased prices of wheat and sugarcane, on the other hand had adverse effect on the 

exportable crops (Hassan, 2004). Other studies that utilized LP model include; Ohajianya, 

Enwerem, Offodile, Onyeagocha, Osuji, Nwaiwu, … Echetama (2011); Igwe and 

Onyenweaku (2013), amongst others. 

 

2.3.3 Current Study  

Past researchers have studied value chain of numerous crops, among which is rice. There 

have been studies on cropping patterns and enterprise choices using Linear programming 

model. However, not many researchers had attempted to analyze the value chain in rice 

production systems in Ebonyi State. This study characterized the value chain actors in rice 

production systems, mapped the rice value chain to show the actors and their functions; 

identified the optimum rice enterprise combination using different production system and 
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input, ascertained the cost and returns of producing rice on a hectare of land and 

investigated factors constraining the growth of the rice industry. It identified the optimum 

rice enterprise using a linear programming approach. It identified the weak links in the rice 

value chain and recommendations were proffered for intervention.  

 

2.4 Analytical Framework 

2.4.1 Value Chain 

While there are a number of published handbooks on value chain research, Kaplinsky and 

Morris (2001) stress that there is no “definite” method to carry out a value chain analysis. 

Basically, the method to be applied relies on the research questions that are to be answered. 

This fact is due to the complexity of value chains, especially in the middle tiers. 

Moreover, individual enterprises may feed into numerous chains; hence, which chain (or 

chains) is/are to be targeted depends largely on the point of entry for the research inquiry. 

Nonetheless, the following four steps of value chain analysis, summarized by Making 

Markets Work for the Poor (M4P, 2008), are essential when applied to the 

agricultural/agro-industrial sector: 

1. Mapping the value chain to understand the characteristics of the chain actors and the 

relationships among them, including the study of all actors in the chain, of the flow of 

goods through the chain, of employment features, and of the destination and volumes of 

domestic and foreign sales. This information can be obtained by conducting surveys, 

interviews and participatory workshops as well as by collecting secondary data from 

various sources. 
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2. Identifying the distribution of actors’ benefits in the chain. This involves analyzing the 

margins and profits within the chain and therefore determining who benefits from 

participating in the chain and who would need support to improve performance and gains. 

In the prevailing context of market liberalization, this step is particularly important, since 

the poor involved in value chain promotion projects are the most vulnerable. 

3. Defining upgrading needs within the chain. By assessing profitability within the chain 

and identifying chain constraints, upgrading solutions can be defined. These may include 

interventions to: 

 (i) improve product design and quality and move into more sophisticated product lines to 

gain higher value and/or diversify production; (ii) reorganize the production system or 

invest in new technology to upgrade the process and enhance chain efficiencies; (iii) 

introduce new functions in the chain to increase the overall skill content of activities and 

(iv) adapt the knowledge gained in particular chain functions in order to redeploy it in other 

sectors. 

4. Emphasizing the governance role. Within the concept of value chain, governance defines 

the structure of relationships and coordination mechanisms that exist among chain actors. 

By focusing on governance, the analysis identifies institutional actors that may require 

support to improve capabilities in the value chain, increase value added in the sector and 

correct distributional distortions. Thus, governance constitutes a key factor in defining how 

the upgrading objectives can be achieved. 

Value chain analysis often starts with linear mapping of activities in the chain (Stamm & 

Drachenfels, 2011). The Value Chain Map is a functional analytical tool. Functional 

analysis involves following a product, in this case rice, downstream, through various 
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marketing and processing channels to the final consumer and on the other hand, to identify, 

upstream, the principal providers of inputs and services which feed into production. The 

roles and functions of these agents will be identified and allocated.  

The functional analysis shows:  

I, the principal functions in the chain;  

II, the agents, (or aspects of agents) carrying out these functions; and 

III, the principal product of the chain (the various forms into which it is transformed 

throughout the chain).  

According to UNIDO (2009), the mapping diagrams are prepared through an iterative 

process which can be divided into two stages: 

I, First, an initial map is drawn which depicts the structure and flow of the chain in logical 

clusters: the main actors and the activities carried out at the local level, their links to 

activities at other domestic or foreign locations, the supporting services and their 

interactions, the links to the final market, and some initial indications of size and 

importance. 

II, The second stage is quantifying the value chain. This involves adding detail to the basic 

maps drawn initially (structure and flow). Depending on the level of detail needed for the 

research entry point, this exercise may focus on elements such as size and scale of main 

actors; production volume; number of jobs; sales and export destinations and concentration. 

However, it may be erroneous to speak of one final map. In general, the outcome is several 

maps (to avoid information overload), providing different (but interlinked) chain 

information. The resulting maps will depend on the scope and objectives of the type of 

research conducted and its entry point or dimension. 
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A number of researchers and academics have also used functional analysis extensively.  

Opeoluwa (2014) used functional analysis in her work “Value chain in plantain enterprise 

in Ondo State, Nigeria”. 

2.4.2 Limitations of Value Chain Analysis 

There are several limitations to the implementation and interpretation of value chain 

analysis.  Institute of Management Accountants (1996) identified the following limitations;  

first, the internal data on costs, revenues and assets used for value chain analysis are derived 

from one period’s financial information. Hence, in the long run, the implications of the 

value chain analysis may alter.  Secondly, identifying stages in an industry’s value chain is 

limited by the ability to locate at least one firm that participates in a specific stage. 

Breaking a value chain into different stages when an outside firm does not compete in these 

stages is strictly judgmental. 

 Also, finding the costs, revenues and assets for each value chain activity sometimes 

presents serious difficulties. Isolating cost drivers for each value-creating activity, 

identifying value chain linkages across activities, and computing supplier and customer 

profit margins present serious challenges. The use of full cost assumes that the full capacity 

of the value chain activity’s facilities is used to derive the costs. Plant and manufacturing 

personnel and vendors of equipment are good sources for capacity information. They can 

also be helpful in estimating the current or replacement cost of the assets (Institute of 

Management Accountants, 1996).  

Svensson (2003) asserts that the limitations of the value chain  model includes the fact that 

‘value’ for the final customer is the value only in its theoretical context and not in practical 

terms. The real value of the product is assessed when the product reaches the final 
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customer, and any assessment of that value before that moment is only something that is 

true in theory. However, despite this limitation, analysts can effectively use the value chain 

model to determine the value to the final customers in a theoretical way. 

 

2.4.3 Linear Programming  

Linear programming (LP) is a mathematical programming model used for determining 

optimal decisions and patterns of resource allocation (Olayemi & Onyenweaku, 1999).  LP 

as applied to farm planning represents a systematic method of determining mathematically 

the optimum plan for the choice and combination of farm enterprises, so as to maximize 

income or minimize costs within the limits of available farm resources [Yang, 1995 cited in 

Igwe & Onyenweaku, 2013]. A linear programming is a method of determining the best or 

optimal plan to the given farm under the given linear constraints (Reddy, Ram, Sastry & 

Devi, 2009). The constraints may be equalities or inequalities. It is one of the mathematical 

programming models which belong to the general class of allocation models used for 

determining optimal decisions and patterns of resource allocation (Olayemi & 

Onyenweaku, 1999).  

2.4.3.1 Objective Function 

This is one of the essential quantitative components of the LP that gives direction to 

optimization. It is usually defined in clear mathematical terms. The objective function 

indicates how much each variable contributes to the value to be optimized in the problem. 

According to Olayemi and Onyenweaku (1999), objective function takes one of the several 

forms: 

i. Maximization of net revenue or gross margin from one or a combination of enterprises. 
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ii. Minimization of production and/or transportation costs or minimization of the cost of 

diets which meets specific nutritional requirements. 

iii. Optimum subsidy policies required to achieve certain production targets. 

2.4.3.2 Resource Constraints 

These are the restrictions limiting the level of attainment of an objective. Lucey (2002) 

defined them as the factors that always exist which govern the achievement of the objective. 

They could be resource constraints, institutional constraints and subjective constraints. 

Resource constraints are related to the limited level of the farmer’s resources which limit 

the scale of his operations; institutional constraints are related to government agency 

specifications or government policies that affect production; while the subjective 

constraints are imposed by the farmer himself and may be due to the farmer’s attitude to 

debt, skill, consumption habit considerations and his other desirable activities for non-

income reasons (Olayemi & Onyenweaku, 1999). 

 

2.4.3.3 Valuation of Scarce Resources 

It is important management information to value the scarce or limiting resources. The 

valuations of the limiting or binding or scarce resources are known as the dual prices or 

shadow prices and are derived from the amount of the increase (or decrease) in contribution 

that would arise if one or more (or one less) unit of the scarce resource was available 

(Lucey, 2002). 

Dual prices are marginal returns to increments of available resources. In a maximization 

problem, they are income penalties and the shadow price of a scarce resource shows by how 

much the value of the objective function or programme will increase by increasing the level 
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of the resource by one unit. Generally, only limiting resources or excluded activities have 

positive shadow prices, i.e. their value is greater than zero. However, any resource that is 

abundant, that is, not used up by the programme is not a limiting resource and has a zero 

shadow price as it does not constrain the attainment of a programme’s objective and vice 

versa (Olayemi & Onyenweaku, 1999). 

2.4.3.4 Linear Programming Model 

The linear programming technique was used in order to actualize an objective of the study. 

In rice farming, linear programming can be applied at the production stage to determine the 

optimum combination of rice technologies and varieties, given specific ecologies. The most 

decisive option would comprise selection of optimum cropping patterns as a pre-requisite to 

efficient utilization of available resources of land, water and capital. 

 Most farmers in Nigeria are smallholders with fragmented land holdings. They are faced 

with the problem of optimal utilization of their meager resources to raise their incomes and 

consequently their living standards.  A Linear programming model as used by Igwe and 

Onyenweaku (2013) with adaptive features of Ohajianya, et al. (2011) was modified and 

applied to determine the optimum rice enterprise combination. It is a profit maximization 

problem stated as: 

                        n                n  m 

Maximize Z = ΣPjXj - Σ Σ CijXij                      Eqn 2.1 

                        j=1            i=1 j=1 

Z is to be maximized subject to: 

m 

ΣaijXj ≤ bi                                                                                                                   Eqn 2.2 

j=1 (i = 1, 2, … m; j = 1, 2, … n) 

 

ΣfkXj ≥ Fic(min) (minimum subsistence farm-family rice requirement)                  Eqn 2.3 
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And non-negativity restrictions: 

Xj ≥ 0                                                                                 Eqn 2.4  

Where,  

Z = Net Profit of total output 

Xj = Number of hectares the farmer devoted to the production of rice  

Pj = The gross value per hectare of the jth activity be it rice  

Cij = Cost per unit of ith input used in the production of the jth activity 

Xij = Quantity of ith input in jth activity 

aij = the amount ‘‘a’’ of the resource ‘‘i’’ used in the production of one unit of ‘’j’’ 

m = number of activities in the programme 

Fic (min) = Minimum quantity of rice crop required by the farm family per annum in tons 

(i=1,2,3...n) 

Alternative enterprises to be examined are;  

X1= Upland rice production  

X2= Lowland rice production  

X3= Swamp rice production  

The constraints (bi) to be investigated are; 

B1= Land 

B2= Labour (pre-planting, planting and post planting) 

B3= Capital (equipment, tools, seeds, fertilizer, agro-chemicals) 
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2.4.4 Multiple Regression Model  

The multiple regression method is an econometric tool that is used to derive estimates of 

parameters of economic relationships.  A regression analysis is aimed at determining factors 

that cause variation of the dependent variable. The relationship between the explanatory 

variables and outcome is described by a mathematical model, for example the regression 

equation that relates the explanatory variables denoted by X’s with the outcome denoted by 

Y.  A coefficient of multiple determination R2 is used to show the percentage of the 

variation in Y explained by changes in the explanatory variables (Xs’), it is also employed 

to determine the ‘goodness of fit’ of the regression line. A number of studies have used the 

model extensively (Chidiebere-Mark, Oguoma, Onyeneke & Henri-Ukoha, 2014; Orebiyi, 

Eze, Henri-Ukoha, Akubude & Ibitoye, 2011). A simple linear regression model is stated as 

follows; 

Y=bo + bXi                                                                                                                 Eqn  2.5 

i=1, 2, .., n   

Y=bo + b1X1 + b2X2+e                                                                                         Eqn 2.6  

Where,  

Y = dependent variable 

X = independent variable 

bo = intercept ;the predicted value of Y when all the independent variables are zero.  

b = regression coefficient; how much of a difference in Y results from a one unit difference 

in X. 

e = error term 
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The coefficients (bo, b1 and b2) are chosen so that the sum of squared errors is minimized. 

Given the criterion of least square, the mean of the errors is zero and the errors correlate 

zero with each independent variable. If the dependent and independent variables are all 

standardized, the regression coefficients are all standardized. The regression coefficients are 

called beta weights. A beta weight equals the correlation when there is a single independent 

variable. If there are two or more independent variables, a beta weight can be greater than 

+1 or lesser than -1.   

 

2.4.5 Cost and Returns Analysis 

The Costs and Returns analysis is a budgetary analytical tool which has been used 

extensively by researchers (Obasi, Okparadim & Henri-Ukoha, 2012; Hardwick & Keyser, 

2010). Hardwick and Keyser (2010) used the following model in estimating net profit in 

their study on Quantitative Value Chain Analysis: An Application to Malawi. 

NP = R-TC 

GM= R- VC 

TC= VC + IC 

Where,  

NP = Net Profit 

R= Revenue 

TC = Total Cost 

GM= Gross Margin 

IC= Investment Cost 
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VC= Variable Cost 

The Hardwick and Keyser model is modified and specified as follows: 

GM= TR – VC                                                                                                    Eqn 2.7 

NR = GM – FC 

TC = TVC + TFC 

Where,  

TR= Total revenue 

TVC= Total variable cost  

TFC= Total Fixed Cost 

 

2.4.6 Return on Naira spent 

Return on Naira spent is a performance measure used to evaluate the operating efficiency 

firms or number of investments. It is a profitability ratio used to determine the effectiveness 

of the firm in generating profit. In this study, the Returns on Naira spent was used to 

calculate the profitability of the investments of rice farmers in Ebonyi State using upland, 

lowland and swamp production systems, as well as, processors and traders. The 

conventional approach of calculating Return on Naira spent is to divide the profit after tax 

by the investment. In this study, a cut-off rate of N18, 000 per month (N216, 000 p.a.)  

which is the prevailing minimum wage rate in Nigeria was used to compare the return on 

Naira spent of the value chain actors. The Return on Naira spent was specified as follows;   
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2.4.7 Analysis of Variance 

Analysis of variance (ANOVA) is a statistical technique intended to analyze variability in 

data in order to infer the inequality among population means. The statistic used in ANOVA 

is called an F statistic, in honour of the developer, Sir Fisher. The F statistic is a ratio. Its 

numerator and denominator are both estimates. Under the alternative hypothesis, the 

numerator estimates the variance of sampling errors and the squared treatment effect.  The 

denominator still estimates the error variance. Thus, the F ratio under the alternative 

hypothesis is noticeably larger than 1. The extent to which the observed F ratio is larger 

than 1 provides the basis for rejecting the null hypothesis in ANOVA. The F-test is formed 

from the mean square between groups or conditions divided by the mean square within 

groups. The F- test is associated with three statistical assumptions; 

I, the observations are obtained independently and randomly from the populations defined 

by the factor levels; 

II, the population at each factor level is (approximately) normally distributed; 

III, these normal populations have a common variance ó2. 

Thus, for a factor level i, the population is assumed to have a distribution which is  

 N (µ1, ó
2). 

The ANOVA model is specified as follows; 

F = MSSB                          SSB / (k-1) 

  MSSW               SSW/ (N-k) 

TSS (Total Sum of Square) = SSB+SSW                         Eqn. 2.9                                              

 

                                                                                                k    
SSB (Sum of Square Between group) = ∑ nj (Xj  – X)2                                   Eqn. 2.10 
                                           j=1 

                                                                  

 

                     Eqn. 2.8 

 

  ___________                
k – 1    
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                                                               k   nk   
 

SSW (Sum of Square Within group) = ∑ ∑ ( Xji – Xj)
2                                                         Eqn. 2.11 

                         j=1 i=1 
 

Where, 

F = value by which the statistical significance of the mean differences would be  judged 

X = Mean profit of rice farmers  

X = Grand mean profit of rice farmers in Ebonyi state 

SSB = sum of squared deviations between the profits of the rice farmers  

SSW = sum of squared deviations within the profits of the rice farmers  

N    = Sample size of rice farmers in Ebonyi State  

K    = number of production systems 

k-1 = numerator degrees of freedom  

N-k = denominator degrees of freedom  

Decision rule:  If the significance value (which is usually labeled p) is less than alpha, 

reject H0; if it's greater than alpha, do not reject H0.  

 

2.4.7.1 Assumption of Homogeneity of Variance 

The assumption of homogeneity of variance is an assumption of the ANOVA that assumes 

that all groups have the same or similar variance. The ANOVA utilizes the F-statistic, 

which is robust to the assumption, as long as group sizes are equal.  Equal group sizes may 

be defined by the ratio of the largest to smallest group being less than 1.5. If group sizes are 

______________ 
       N-k 
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vastly unequal and homogeneity of variance is violated, then the F- statistic is considered 

liberal when large sample variances are associated with small group sizes. When this 

occurs, the alpha level is greater than the level of significance. This indicates that the null 

hypothesis is being falsely rejected. On the other hand, the F statistic is considered too 

conservative if large variances are associated with large group sizes. This would mean that 

the actual alpha level is less than the level of significance. This does not cause the same 

problems as falsely rejecting the null hypothesis; however, it can cause a decrease in the 

power of the study.  

To test for homogeneity of variance, there are several statistical tests that can be used; these 

tests include: Hartley’s F max, Cochran’s, Levene’s and Barlett’s test. Several of these 

assessments have been found to be too sensitive to non-normality and are not frequently 

used. Of these tests, a more common assessment for homogeneity of variance is a Levene’s 

test.  

The test statistic for Levene’s test is calculated by diverging the data for each group from 

the group mean, and then comparing the absolute values. Levene’s test is presented with the 

F-statistic, as an ANOVA is conducted to compare the absolute values. A ρ value less than 

.05 indicates a violation of the assumption. If a violation occurs, it is likely conducting the 

non-parametric equivalent of the analysis is more appropriate. Given a significant Levene’s 

test, the Welch Robust test or Brown and Forsythe test can be run and will be used when 

interpreting the F-statistic (www.statisticssolutions.com, accessed online 28/04/2016). 
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2.4.7.2 Post Hoc test 

If the ANOVA is significant, the post hoc test is used to determine which specific groups 

differ significantly from one another. The post hoc comparisons using SPSS does not 

display the t values of the post hoc comparison, but simply reports the mean difference and 

the significance level.   
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CHAPTER THREE 

METHODOLOGY 

3.1 Study Area 

The study area is Ebonyi State which is located in South-East Nigeria. The state lies in the 

humid tropical agro-ecological zone of Nigeria within Longitudes 70 30ˈE and 80 30ˈE and 

Latitudes 50 40ˈN and 60 45ˈN (Okereke, 2012). It has a land area of 5,935 km2 

(ebonyistate.gov.ng, accessed 17/04/2017) with a projected population of 2,253,140 persons 

in 2016 using a growth rate of 3.5% (National Population Commission, 2016). The State 

shares boundaries on the North by Benue state, to the West by Enugu State, to the East by 

Cross River State and to the South by Imo and Abia State (ebonyistate.gov.ng, accessed 

17/04/17).  It is delineated into three agricultural zones; namely Ebonyi North (Abakaliki 

Area), Ebonyi Central (Ikwo Area) and Ebonyi South (Afikpo Area). There are thirteen 

Local Government Areas (LGAs) in the state, namely Abakaliki, Ebonyi, Ishielu, 

Ohaukwu, Izzi, Ikwo, Ezza North, Ezza South, Afikpo North, Afikpo South, Ivo, Ohaozara 

and Onicha LGAs.  

The climate of Ebonyi state is that of humid tropical climatic region, with two seasons 

which are rainy season between April and October and dry season which is felt between 

November and March.  It is located at an elevation of 113 meters above sea level 

(getamap.net, acessesed 18/08/2014).  Mean annual temperature stands at 280C with 

average rainfall of 1200mm - 2500mm [Ebonyi Agricultural Development Programme 

(EBADEP), 2005].  The soil of Ebonyi state is basically clayey and loamy soil. The clayey 

swampy soil is suitable for rice farming. The study area is mainly drained by Iyiokwu 
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River, Iyiudene River and Ebonyi River with few minor drainage flows (Martinslibrary 

blogspot, accessed 18/08/2014).  

Ebonyi is primarily an agriculture producing region. It has a luxuriant vegetation of tropical 

rainforest. It is a leading producer of rice, yams, potatoes, maize, beans, and cassava. 

Ebonyi also has several solid mineral resources (crude oil and natural gas) and huge salt 

deposit at the Okposi and Uburu Salt Lakes. 

 3.2 Sample selection  

A multi-stage sampling procedure was adopted in the selection of respondents, composed 

of rice farmers, processors and traders. These three categories of value chain actors were 

purposively sampled for this study. Ebonyi state was purposively selected for this study 

because it has the highest output of paddy rice in southeast Nigeria (National Bureau of 

Satistics, 2012).  In the first stage, four Local Government Areas (LGAs) namely; Ikwo 

(Ebonyi Central), Izzi (Ebonyi North), Afikpo South and Ohaozara (Ebonyi South) were 

purposively selected based on the dominance of rice farming in the LGA’s and their 

representation of the three agricultural zones. From each selected LGAs, three communities 

were purposively selected for the same reason to give a total of twelve communities.  List 

of rice farmers’ in the communities were obtained from the Agricultural Development 

Programme (ADP) office in the LGA and these lists formed the sample frame of 765 

farmers. A proportionate sampling technique was used to select farmers from the twelve 

communities to give a sample size of 180 respondents.  

Proportionate sampling is a type of stratified sampling with proportionate stratification. The 

sample size of each stratum is proportionate to the population size of the stratum. It is a 

sampling method used when a population is composed of several subgroups that are 
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different in number. Each sample stratum has the same sample fraction. In proportionate 

sampling, the jth sample size is given as; 

    

 

Where,  

 nj= size of the jth stratum 

K= the population size in the stratum 

N= the entire population 

n = sample size 

Table 3.1 Proportionate sampling of rice farmers in the study area 

LGA No of Registered 
Rice  Farmers 

Proportionate 
sampling 

Sample  
size 

Pre-selected 
Communities 
(No. of 
respondents) 

 
Ikwo 

 
280 

 
280  × 180 
765  

 
66 

A (22) 
B (22) 
C (22) 

 
Ohaozara 

 
204 

 
204  × 180 
765 

 
48 

A (16) 
B (16) 
C (16) 

 
Izzi 

 
166 

 
166  × 180 
765 

 
39 

A (13) 
B (13) 
C (13) 

 
Afikpo South 
 
 

 
115 

 
115  × 180 
765 

 
27 

A (9) 
B (9) 
C (9) 

Total  765  180 9 

 

nj  = 
nNh __ 

N 

n __ 

N 
nj = k × n 
       N 
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 In the second stage, rice-processing mills in the four selected LGAs were obtained from the 

ADP office in the State. One rice mill was purposively selected from each Local 

Government Area based on the intensity of rice milling activities in the mills. A sampling 

frame of 230 rice processors was drawn from the list obtained from the millers association 

in the respective mills. From this sampling frame, ten rice millers were randomly sampled 

from each of the selected rice mills to give a sample size of forty rice processors.  

In the third stage, one major market was identified from each of the four selected Local 

Government Areas. The list of rice traders was drawn from the Markets’ Traders 

Association. This list was merged to form the sampling frame of rice marketers with 310 

rice traders. Ten rice traders were randomly selected from each of the markets to give 40 

rice traders for the study. Thus, the sample comprised 180 Rice farmers, 40 Rice processors 

and 40 Rice Traders from the four selected Local Government Areas. 

3.3 Data Collection 

Data were collected from primary sources. The instrument of primary data collection was 

well structured questionnaire which was administered through personal interview. The 

questionnaire elicited responses on the socio-economic characteristics of the respondents, 

the production systems adopted, the profit earned, the optimum farm plan, etc. At the 

household level, recall information was sought on costs and returns from rice production. 

This was because most of the farmers did not keep adequate records. Recall can provide 

useful data for assessment under certain conditions (Bamberger 2004). In this research, 

efforts to increase the reliability of recall information provided by the sampled households 

included; pretesting of the questionnaire, use of key informants, including ADP 

extensionists, IFAD staff, Executives of Abakaliki Rice Mill Industry, and,  focus group 
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discussions to triangulate information provided by households. Pretesting provided an 

opportunity to train enumerators in detecting and responding to errors (inconsistencies) in 

reporting.  The staff of the Government-integrated rice mill at Iboko, were also interviewed 

for additional information on rice processing.  The assessment period covered the 2015 rice 

production year. 

Also, secondary information was obtained from key informant interviews, focus group 

discussions and personal observation on value chain actors in the state, their functions as 

well as highest production of rice by Local Governments in the state. The data were 

collected between May and October 2015.  

3.4 Data Analyses 

Data were analyzed using functional analysis, descriptive statistics, econometric as well as 

farm budgeting techniques. Objectives i and iii were achieved using functional analysis and 

Value Chain Map.  The Value Chain map is a functional analytical tool. The functional 

analysis shows:  

a, the principal functions in the chain;  

b, the agents, (or aspects of agents) carrying out these functions; and 

c, the principal product of the chain (the various forms into which it is transformed 

throughout the chain).  

A number of researchers and academics have also used functional analysis extensively.  

Opeoluwa (2014) used functional analysis in her work “Value chain in plantain enterprise 

in Ondo State, Nigeria”. Oguntade (2011) used functional analysis to describe the 

functions, agents and output at different stages of the rice value chain.  
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Descriptive statistics such as frequencies, percentages and mean were used to achieve 

objectives ii and vii. The Costs and returns analysis and Return on Naira spent were used to 

achieve Objective iv. The costs and returns analysis used was a Net Return (NR) model and 

was specified as follows: 

GM = TR – TVC                                                                                   Eqn. 3.1  

NRi= GM –TFC                                                                                    Eqn. 3.2 

TCi = TVC + TFC                                                                                 Eqn. 3.3 

Where,  

i = 1, 2 and 3 

1= Rice farmer 

2= Processor 

3 = Trader 

GM= Gross Margin (per tonne) 

TR= Total Returns  

TVC= Total Variable Cost 

NR = Net Return (per tonne) 

TFC= Total Fixed cost 

FC= Fixed Cost 
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The returns of rice farmers using upland, lowland and swamp production systems were 

compared using the Returns on Naira spent technique. In addition, the Return on Naira 

spent was used to compare the return on investments of the three categories of Value chain 

actors.  The Return on Naira spent model was specified as follows, 

 

   

In a similar study, Adeoye and Balogun (2016) applied the Return on Naira Invested 

technique on their study, ‘Profitability and Efficiency of Cucumber Production among 

Smallholder farmers in Oyo State, Nigeria’.  

Objective V was realized using a Linear programming model as used by Igwe and 

Onyenweaku (2013) with adaptive features of Ohajianya, et al. (2011). It is a Profit 

maximization problem stated as: 

                                     n                 n   m 

Maximize Z = ΣPjXj - Σ Σ CijXij                                                                            Eqn. 3.4 
                                     j                  i     j 

Z is to be maximized subject to: 

m 

ΣaijXj ≤ bi                                                                                                                Eqn. 3.5 
 j   (i = 1, 2 … m; j = 1, 2 … n) 

ΣfkXj ≥ Fic(min) (minimum subsistence farm-family rice crop requirement)        Eqn.  3.6 

And non-negativity restrictions: 

Xj ≥ 0                     Eqn. 3.7 

Where,  
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Z = Profit from total output 

Xj = Number of hectares the farmer devoted to the production of rice  

Pj = The gross value per hectare of the jth activity  

Cij = Cost per unit of ith input used in the production of the jth activity 

Xij = Quantity of ith input in jth activity  

aij = the amount ‘a’ of the resource ‘i’ used in the production of one unit of ‘j’ 

m = number of production systems 

Fic (min) = Minimum quantity of rice required by the farm family per annum in tons 

(i=1,2,3...n) 

Alternative enterprises to be examined are;  

X1= Upland rice production  

X2= Lowland rice production  

X3 = Swamp rice production  

The constraints (bi) to be investigated are; 

B1= Land 

B2= Labour (pre-planting and post planting) 

B3= Capital (equipment, tools, seeds, fertilizer, agro-chemicals, etc) 

The multiple regression technique was used to achieve Objective vi which was to determine 

the factors affecting profits earned by rice producers due to value addition per production 
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system in the study area. The fitting of the regression line was performed by subjecting it to 

the four functional forms, which include Linear, Semi-log, Double log and the Exponential. 

The functional form that has the best fit based on the magnitude of the coefficient of 

multiple determination (R2), the sign and size of the estimated coefficient and the statistical 

significance of the parameter estimates was chosen.  

However, since the Linear and Semi-log functions cannot be compared directly with the 

Double-log and Exponential functions on account of the specification of the dependent 

variable, Y, in both the Double-log and Exponential functions (Olayemi, 1998), the Linear 

and Semi-log functions were transformed to make them directly comparable with the 

Double-log and Exponential functional forms. The transformation involves the 

standardization of the definition of the dependent variable for a valid comparison of sum of 

squares of errors to be made.  

The dependent variable in the Linear and Semi-log forms were transformed thus: 

Yt* = CYt                                                                                                          Eqn 3.8 

Where,   

 Yt* = transformed dependent variable 

 C = reciprocal of the geometric mean of Y values 

 Y = original values of Y in period t 

 

The regression model was stated as follows;  

Yi = f (X1, X2, X3, X4, X5, X6, X7, X8, e)                                 Eqn. 3.9 

where,  

i = 1, 2 and 3 for upland, lowland and swamp production systems respectively 
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Y = Profit (N) 

X1 = Age (years) 

 X2 = Household size (no of persons) 

X3 = Farm size (ha) 

X4 = Farming experience 

X5 = Cost of farm tools (N) 

X6 = Cost of seeds (N) 

X7 = Cost of labour (N) 

X8 = Cost of fertilizer (N) 

X9 = Cost of agro-chemical (N) 

It is expected Apriori that the coefficients of regressors;   X2, X3, X4, X5, X6, X8, X9 > 0;   X1, 

X7 < 0. 

 

3.5 Test of Hypotheses 

3.5.1 Test of Hypothesis One  

Hypothesis One which stated that there are no significant differences in the profits earned 

by rice farmers in different production systems was tested using the Analysis of Variance 

(ANOVA). The hypothesis is stated in the form; 

H0: µ1= µ 2= µ3 

H1: µ1≠ µ2≠ µ3 
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The ANOVA model is specified implicitly as follows; 

F = MSSB                          SSB/ (k-1) 

  MSSW               SSW/ (N-k)                                                                                 

 

TSS (Total Sum of Square) = SSB + SSW                                                        Eqn. 3.11          

SSB (Sum of Square Between group) =                                      Eqn. 3.12                                                   

                                                 

SSW (Sum of Square Within group) =                                                   Eqn. 3.13 

                       

Where, 

F = value by which the statistical significance of the mean differences was judged 

X = Mean profit of rice farmers  

X = Grand mean profit of rice farmers in Ebonyi state 

SSB = sum of squared deviations between the profits of the rice farmers 

SSW = sum of squared deviations within the profits of the rice farmers 

N    = Sample size of rice farmers in Ebonyi State  

K    = number of production systems 

k-1 = numerator degrees of freedom  

N-k = denominator degrees of freedom  

 

 

 

                          Eqn. 3.10 
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The explicit form of the ANOVA model is stated as follows,  

Treatments  Replications 

Production System Costs Returns 

Upland  X x 

Lowland X x 

Swamp X x 

 

Decision Rule: 

After the test, the F calculated was compared with the F-tabulated. If F calculated is greater 

than F tabulated, reject the null hypothesis, and if otherwise, accept the null hypothesis. 

 

3.5.2 Test of Hypothesis Two   

Hypothesis Two which stated that the profit of the rice farmers through value addition is not 

optimal was tested using the result of the Quantitative Method (QM) analysis of the Linear 

Programming.  

Maximize Z =                                               Eqn. 3.14 

  

Z is to be maximized subject to: 

m 

ΣaijXj ≤ bi                      Eqn.  3.15 

j=1 (i = 1, 2, … m; j = 1, 2, … n) 

 

ΣfkXj ≥ Fic(min) (minimum subsistence farm-family rice crop requirement)     Eqn. 3.16 

And non-negativity restrictions: 

Xj ≥ 0                  Eqn. 3.17 

Where,  
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Z = Net profit from total output 

Xj = Number of hectares the farmer devoted to the production of rice  

Pj = Gross value per hectare of the jth activity  

Cij = Cost per unit of ith input used in the production of the jth activity 

Xij = Quantity of ith input in jth activity  

aij = the amount ‘a’ of the resource ‘i’ used in the production of one unit of ‘j’ 

m = number of production systems 

Fic (min) = Minimum quantity of rice required by the farm family per annum in tons 

(i=1,2,3...n) 

Alternative enterprises to be examined are;  

X1= Upland rice production  

X2= Lowland rice production  

X3 = Swamp rice production  

The constraints (bi) to be investigated are; 

B1= Land 

B2= Labour (pre-planting and post planting) 

B3= Capital (equipment, tools, seeds, fertilizer, agro-chemicals, etc). 
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3.5.3 Test of Hypothesis Three   

Hypothesis Three which states that profits earned by rice farmers in the rice value chain is 

not significantly influenced by their production inputs and socio-economic characteristics 

was tested using t- values of the variable coefficients realized from the multiple regression 

analysis performed to achieve objective 6.  The t-values were produced by fitting multiple 

regression models to the data at 5 percent level of significance (0.05) with n-k degrees of 

freedom using a two-tailed test.  

 

The implicit form of the regression model was stated as follows;  

Yi= f (X1, X2, X3, X4, X5, X6, X7, X8, X9 , e)                                                   Eqn. 3.18 

where,  

i = 1, 2 and 3 for upland, lowland and swamp production systems respectively 

Yi= Profit (N)  

X1 = Age (years) 

X2= Household size (no. of persons) 

X3 = Farming experience (years) 

X4 = Farm size (ha) 

X5 = Seed (kg) 

X6 = Labour (man-days) 

X7 = Quantity of agrochemical (litres) 

X8 = Quantity of fertilizer (kg) 
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X9 = Cost of equipment (N) 

e  = error term 

The a priori expectation is stated mathematically as follows: 

X2, X3, X4, X5, X6, X8, X9, > 0;   X1, X7< 0 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.1 Actors in the Rice Value Chain and their Functions in Ebonyi State, Nigeria.  

The rice value chain actors, the stages they are involved in and their functions are presented 

in Table 4.1.  

Table 4.1: Functional analysis of Actors in the Rice Value Chain in Ebonyi State 

Value Chain 
Actors 

Stage of the 
value chain  

Functions  Agents    Outputs  

INPUT 
SUPPLIERS 
 
 
 

Input supply  Production 
input 

FMARD, 
State  ADP, 
Input 
manufacturers 
and dealers.   

Seed, 
fertilizer, 
agro-
chemical, 
farm tools. 

FARMERS Production  Cultivation  Smallholder 
farmers,  
Millers 
(backward 
integration), 

Paddy rice 

 Trade (paddy) Marketing  Rural rice 
paddy traders. 

Paddy rice 
delivered to 
mills 

PROCESSORS Processing  Parboiling  
 
  

Village and 
clustered 
Parboilers.  

 
Parboiled rice  
 

  Milling  
 
   

Village and 
clustered 
millers, 
Integrated rice 
mills.   

Basic milled 
rice  
 

  Further 
processing 

Clustered 
millers; 
Integrated 
millers.  

Polished, 
sorted and 
De-stoned 
rice. 

TRADERS 
 
 
 

Marketing  
 
 
 

Trade, 
Storage  
Transportation  

Wholesale and 
retail traders  
Transporters  

Rice 
delivered to 
city markets  

Source: Field survey data, 2015. 



87 

 

a, Input Supplier 

The first value chain actor is the input supplier. Input suppliers play significant roles in the 

value chain because they provide the needed inputs required by the rice farmers for 

production. Input supplies include fertilizer, agrochemical, machinery and equipment, 

skilled and unskilled labour, etc. In Ebonyi state, Nigeria, the Federal and State Ministries 

of Agriculture play significant roles as input suppliers by providing foundation seeds and 

fertilizer to the farmers at subsidized rates. Some of the improved seeds provided include 

Mars, Faro 44, Faro 57, Faro 307, R8 etc.  Independent marketers also supply inputs to the 

farmers at normal market prices through the wholesalers and retailers in the open market. 

b, Farmers 

The second value chain actors are the rice farmers. Production of paddy rice takes place at 

the second stage of the rice value chain. This is a very important node of the chain, because 

paddy rice is produced at this stage for further processing.  The rice farmers though 

smallholders produce a significant amount to feed the rice mills within the state. Some 

millers also integrate backwards through ownership of rice farms as well as contract 

farming.   

c, Rice traders 

At the third stage of the rice value chain, trade of paddy rice takes place and the value chain 

actors at this stage are the traders. Rural rice paddy traders purchase the paddy from 

individual farmers and sell to processors or wholesale paddy buyers. The rice paddy is 

taken to the mills for processing.  Some farmers also engage in trading of rice paddy. 

However, some farmers do not go through this stage; rather they parboil and take their rice 

paddy directly to the mills for milling.  
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d, Processors 

The value chain actors engaged in this stage of rice processing entail the rice parboiler, the 

miller, and those engaged in rudimentary activities like destoning, polishing and 

winnowing. Processing of rice paddy takes place at the fourth stage. At this stage, various 

processing functions are performed, depending on the extent of processing desired by the 

owner’s of the rice paddy. The rice paddy are parboiled, milled, sorted, de-stoned, polished 

and bagged. Most parboiling is carried out at the artisanal level.  The process is performed 

by traditional parboilers. Rice parboiling requires highly skilled labour, because it requires 

uniformity in boiling, heating and drying (Nwankwo, Nwajiuba & Onuh, 2002).  After 

drying, the parboiled rice is taken to the mills for milling. In the study area, there are village 

mills, cluster mills and integrated mills. The Abakaliki rice mill serves both the 

communities within and beyond the state. Some farmers carry their parboiled paddy rice 

and travel long distances to Abakaliki rice mill to process. The reason was implied to be a 

result of better facilities like the rice de-stoner, rice polishing machine as well as bag- 

stitching machines. More so, many rice dealers come to Abakaliki rice mill to purchase rice 

in large quantities. Hence, the Abakaliki rice mill serves a dual purpose of processing 

facility and market. Abakaliki rice mill is reported to be the largest rice milling cluster in 

West Africa (UNIDO, 2008) with over 1000 milling machines in the industry.  

The Agricultural Transformation Agenda of the previous administration targeted value 

chain in the agricultural sector, and rice was on the list of the priority crops. In pursuit of 

the vision through a value chain approach, three integrated rice mills were established in 

three agricultural zones of the state, namely: Iboko (Izzi L.G.A.), Onu Igboji in Ikwo L.GA. 

and Osso Edda in Afikpo South L.G.A. These mills have installed capacity of 5 tonnes per 

hour. The machines undertake all the processing functions of milling, de-stoning, polishing, 
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sorting, bagging and stitching. Parboiling of paddy was manually as at the time of this 

study.   

e, Traders 

Traders are involved in the trade and marketing of rice in Ebonyi State. Trade, storage and 

transportation characterize the marketing stage. While most of the paddy rice processed by 

millers were outputs of smallholder farmers, some of the millers integrated backwards into 

rice cultivation in order to obtain more paddy rice for their mills and increase their capacity 

utilization. Local traders who procured paddy rice from farmers in Ebonyi, Cross River and 

Benue States and supplied the millers were largely responsible for the primary marketing 

function. However, some millers also engaged in this function. They procured rice directly 

from farmers’ farms and delivered to their own mills and occasionally to others. 
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4.2 Socio-economic characteristics of the value chain actors 

The socio-economic characteristics of rice value chain actors were presented and discussed 

according to their age, gender, education, marital status, household size, years of farming 

experience, farm size, monthly income, production and membership of cooperative. 

 

4.2.1 Age  

The distribution of the rice value chain actors according to age is presented in Table 4.2.  

   
  Table 4.2: Distribution of Rice Value Chain actors by age 
 

 
  Source: Field survey data, 2015.  

 

The distribution of the farmers by age showed that about 80.56% of the rice farmers were 

within the active age of 31-60 years while distribution of the rice processors according to 

age shows that about 45.00% of the respondents were within the age of 51-60 years, while 

about 45% of the rice traders were between the age bracket of 21-40 years. The mean age 

Age 
(Years) 

Farmers 

Freq            Percentage   

Processors 

Freq            Percentage      

Traders 

Freq            Percentage      
                                                 
21-30 11 6.11 3 7.5 4 10.00 

31-40 47 26.11 7 17.5 14 35.00 

41-50 51 28.33 7 17.5 10 25.00 

51-60 57 31.67 18 45.00 10 25.00 

61-70 14 7.78 5 12.50 2 5.00 

Total 

Mean 

108 100 

49 years 

40 100 

50.6 years 

40 100 

42 years 
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for farmers, processors and traders were 49 years, 50.6years and 42 years respectively.  

This implies that the rice farming populations were still within their productive age and can 

still engage efficiently in rice production.  Rice farming is a labour intensive occupation and 

exerts energy for land preparation, nursery, planting, weeding and harvesting. The findings 

are similar to that of  Nwaobiala and Adesope (2015) who found out  that mean ages of 

upland rice farmers and swamp rice farmers in Ebonyi state were 37.3 years and 39.2 years 

respectively. This is encouraging as an active age implies increased productivity and 

enables the farmers engage in other value adding activities like rice processing.  

The processors mean age showed an aging population and this may indicate that there are 

few young persons who are engaged in rice processing, while the rice traders were within 

their active years. The ability to meet up with demand and procurement of rice to meet 

consumers demand is energy demanding and therefore requires energetic and young traders.  

Rice trade is an important stage of the value chain. The aim of production is to meet up with 

demand for a particular commodity. As the rice traders demand for milled rice to satisfy 

their customers demand, farmers are motivated to supply more paddy to the processors and 

make more profit. This brings about a multiplier effect. Among the three categories of value 

chain actors, the processors had a higher mean age, implying an aging generation and a 

weak link in the value chain.  
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4.2.2 Sex  

The distribution of the rice value chain actors according to sex is presented in Figure 4.1.  

 

Figure 4.1: Distribution of Rice Value Chain actors by sex 

Source: Field survey data, 2015. 

 

The results of the investigation on distribution of rice value chain actors by sex showed that 

59.4% of the farmers were male. In addition, the results of the distribution by sex also 

showed that 75% of the processors and 65% of the traders were male. This shows that there 

is a dominance of men in rice farming, which is expected given the high labour requirement 

of rice farming and the low mechanization of farming in the study area and Nigeria as a 

whole. This may be because of the huge capital requirement of setting up a milling firm (i.e. 

high cost of equipment). This is consistent with the findings of Nwalieji, Madukwe, Agwu 

and Umerah (2014) who found that rice farming is a male dominated enterprise. Rice 

processing (milling) is a male dominated enterprise. This is contrary to the findings of 

Ibitoye, Idoko and Shaibu (2014) who found that there were more female processors in 
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Bassa Local Government Area of Kogi State. However, it was observed in the study, that 

women dominated in certain processing activities like, parboiling, winnowing and sorting. 

Also, rice trade is a male dominated enterprise. This was also expected giving the initial 

capital outlay required for rice trade. Women are constrained by access to finance in 

agricultural investments and there exist economic gaps between females and male 

(Sevefjord & Olsson, 2004; World Bank, 2011b). 

 

4.2.3 Educational level  

The distribution of the rice value chain actors by educational level is presented in Table 4.3. 

Table 4.3: Distribution of Rice Value Chain actors by number of years in formal 

education 

Source: Field survey data, 2015 

 

The distribution of the Rice value chain actors by number of years of education revealed 

that 85.6% of the farmers had formal education with only about 14.4 per cent without 

No of years 
in Formal 
Education 
(Years) 

Farmers 

Freq        Percentage 

Processors 

Freq           Percentage 

Traders 

Freq      Percentage 

0 26 14.4 8 20.00 4 10.00 

1 - 6 56 31.1 8 20.00 12 30.00 

7 - 12 60 33.3 17 42.50 14 35.00 

13 - 18 38 21.1 7 17.50 10 25.00 

      

Total                108 
 

100 40 100 40 100 

Mean  9 years  9 years  10 years 
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formal education. The mean number of years spent in school was 9 years for both 

categories. Likewise, the rice processors distribution showed that 80.00% of the rice 

processors had formal education with only about 20.0 per cent without formal education. 

The rice traders distribution by educational level also revealed that 90.00% of the rice 

traders had formal education with only about 10.0 per cent without formal education. The 

mean years spent in school was 10 years, implying that on average, the rice traders attended 

secondary school and were enlightened.  

 These results imply that the farmers, processors and traders in the rice value chain in 

Ebonyi State were enlightened and appreciate value addition as a necessity to improve on 

the quality of rice as well as increase their income from rice production.  Educational 

enlightenment also implies that the rice farmers will be more receptive to information from 

extension agents and other means on the adoption of best practices for improved yield and 

harvesting techniques that would harness the quality of rice. In a similar study by Enwerem  

and Ohajianya (2013), it was found that up to 57.9% of small-scale rice farmers had formal 

education up to secondary school. 
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4.2.4 Marital status  

The distribution of the rice value chain actors by marital status is presented in Figure 4.2. 

 

Figure 4.2: Distribution of Rice Value Chain actors by marital status 

Source: Field survey data, 2015 

  

Findings on the marital status of the rice farmers, processors and traders in the rice value 

chain in Ebonyi State showed that about 86.7 % of the farmers, 92.50 % of the processors 

and 85% of the traders were married. These suggest that the rice value chain actors have a 

high number of people in their households and investments in rice production and trade 

provides income to meet the basic needs of the households. These members of households 

can contribute to family labour, thereby reducing the amount of money spent on hiring 

labour. Individuals who are married have more complex homes and therefore need to 

explore more opportunities like value addition for higher incomes to support their families. 

This is consistent with the findings of Epundu (2010) who reported that 80% of rice 

marketers in his study area were married. 
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4.2.5 Household size  

The distribution of the rice value chain actors by household size is presented in Table 4.4.  

Table 4.4: Distribution of Rice Value Chain actors by household size   

  Source: Field survey data, 2015 

 

The result of the analysis on household size showed that about 48.89% of the rice farmers 

had household size of 6-10 persons, while 45% of the processors had household sizes of 6-

10 persons. Also, 55% of the traders had household sizes of 1-5 persons. The mean 

household size was found to be 8 persons for both rice farmers and processors and 6 

persons for rice traders. Higher number of members of the household contributes to family 

labour. The burden of hiring labour for all activities in rice production, from land 

preparation to harvesting contributes significantly to labour cost. Hence, extra family labour 

leads to a reduction in cost of production, as well as efficiency in production, as some 

labour activities can be shared among the family members. This is consistent with the 

Household 
size (No. of 
persons) 

Farmers 

Freq       Percentage 

Processors 

Freq      Percentage 

Traders 

Freq        Percentage 

    
1 - 5 65 36.11 13   32.50 22 55.00 

6 - 10 88 48.89 18   45.00 14 35.00 

11 - 15 20 11.11 9   22.50 4 10.00 

16-20 7 3.89 - - - - 

Total 108    100 40 100 40  100 

Mean           8 persons       8 persons        6 persons 
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findings of Nwalieji (2016) who found that farming households in Ebonyi state had a mean 

household size of 9 persons.   

 

4.2.6 Experience  

The distribution of rice value chain actors is presented in Table 4.5.  

Table 4.5: Distribution of Rice Value Chain actors by experience 

   Source: Field survey data, 2015 

 

The distribution of rice farmers according to years of experience showed that rice farming 

has been a long time practice among farmers in the study area with a mean of 21 years. 

Likewise, processors and traders had a mean of 18 years and 9 years of experience 

respectively. More experienced farmers are knowledgeable on the best production systems 

to adopt to maximize output and reduce cost. In addition, experienced farmers’ are better 

able to adopt technologies extended to them to enhance their productivity and efficiency.  

The result for the processors suggests that rice processing for value addition is not new in 

the state. This implies that rice processors are able to appreciate new technologies in 

Experience 
(Years) 

Farmers 

Freq      Percentage 

Processors 

Freq           Percentage 

Traders 

Freq         Percentage 

1 - 10 30 16.67 10 25.00 24 60.00 

11- 20 55 30.56 13 32.50 14 35.00 

21 - 30 66 36.66 16 40.00 2 5.00 

31 - 40 25 13.89 1 2.50 - - 

41 - 50  4 2.22 - - - - 

Total 108 100 40 100 40 100 

Mean  21 years  18 years  9 years 
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processing to reduce post harvest loss and waste for more value addition to rice paddy. The 

results of the mean years of experience for traders imply that rice trading is an established 

business venture in the state. Rice farmers had a higher number of years of experience 

compared to processors and traders, suggesting that rice farming dates back more than rice 

processing and trade. 

 Experience in rice production, processing and trading is important to rice value chain 

actors, and this exposes them to consumers need and preferences for value added rice. The 

rice value chain actors are expected to respond to the consumers needs by tailoring their 

production and trade to consumers’ specific needs. The findings are consistent with the 

work of Kadiri, Eze, Orebiyi and Henri-Ukoha (2014), who found that rice paddy farmers 

in the Niger Delta region of Nigeria have an average farming experience of 17 years.  
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4.2.7 Monthly Income 

The distribution of respondents by monthly income is presented in Table 4.6. 

Table 4.6: Distribution of Rice Value Chain actors by monthly income  

Source: Field survey data, 2015. 

 

The distribution of the respondents according to monthly income revealed that the farmers 

had a mean farm income of N34, 309 while processors had a mean income of N49, 242. 

The mean monthly income of traders was N41, 650. The income of farmers and processors 

alike fluctuate during peak periods and off-peak periods. During harvesting periods, 

farmers’ sale off most of their produce due to poor storage facilities, and at such times, their 

paddy commands lower prices. Majority of the rice processors (72.50 %) had income of 

between N51, 000 – N100, 000.  This implies that value addition through rice processing is 

Monthly 
Income   

(‘000 Naira) 

Farmers 

Freq       Percentage 

Processors 

Freq        Percentage 

Traders 

Freq        Percentage 

    

 1 - 50 153 85.00 8 20.00 32 80.00 

51- 100 25 13.89 29 72.50 16 15.00 

101 - 150 2 1.11 2 5.00 2 5.00 

151 - 200 - - 1 2.50 - - 

Total 108 100 40 100 40 100 

Mean 

Std. Dev.  

 N 34, 309 

N 41, 105 

 N 49, 242 

N38, 678 

 N 41,650 

N38, 726 
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a viable enterprise since the monthly income is above the current prevailing minimum wage 

of N18, 000 in Nigeria.  

In addition, the distribution according to monthly income showed that majority of the rice 

traders (80%) had income of between N1, 000 – N50, 000. However, a mean monthly 

income of N41, 650 implies that value addition through rice trading is a viable enterprise 

since the monthly income is above the current prevailing minimum wage.   The income of 

the rice processors was higher than that of the farmers and traders, suggesting that higher 

returns accrue to rice value chain actors at the processing stage of the rice value chain. 

 

4.2.8 Membership of cooperative 

The distribution of respondents by membership of cooperative is presented in Table 4.7. 

Table 4.7: Distribution of Rice Value Chain actors by membership of cooperative 
 

Membership of  

Cooperative 

Farmers 

Freq       Percentage 

Processors 

 Freq       Percentage 

Traders 

Freq       Percentage 

Member 93 51.7 27 67.50 20 50.00 

Non- member 87 48.3 13 32.50 20 50.00 

       

Total 108 100 40 100 40 100 

Source: Field survey data, 2015 

The distribution of rice value chain actors showed that 51.7%, 67.50% and 50% of rice 

farmers, processors and traders respectively were members of cooperative groups. This 

implied that the benefits of cooperative membership were not fully accessed by all 
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categories of rice value chain actors. Cooperative membership avail co-operators the benefit 

of pooling resources together. Members also benefit from the ownership and control of 

production facilities, and have enhanced delivery of agricultural extension services, 

especially to farmers. They also get added advantage in accessing funding from financial 

institutions, government and private institutions.   

 

4.2.9 Farm Size 

The distribution of the rice farmers according to farm size is shown in Fig. 4.3 .  

 

Figure 4.3: Distribution of rice farmers by farm size 

Source: Field survey data, 2015. 

The investigation on farm size revealed that the mean farm size was 0.75 hectares with 

53.33% of the rice farmers having farm holdings of 0.6 -1.0 hectares. The size of the farm 

holdings confirm that these rice farmers are smallholder and produce on small scale. This is 
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consistent with the findings of Nwinya, Obienusi and Onuoha (2014) who found that rice 

farmers in Izzi Local Government Area of Ebonyi State on average owned less than a 

hectare of land.  

 

4.2.10 Production System 

The distribution of rice farmers by production system is shown in Fig. 4.4.  

 

Fig. 4.4: Distribution of Rice farmers by production system 

Source: Field survey data, 2015 

 

The distribution of the farmers based on production system used for rice cultivation 

revealed that majority of the respondents (62.2%) adopted the swamp production system, 

while 21.2% and 16.7% percent used lowland and upland production systems respectively. 

The choice of swamp production system may be because of water availability and 

suitability of the land for rice production. This is consistent with the findings of Epundu 
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(2010) and UNEP (2005).  The upland rice production system is the least preferred. It 

suggests that risk of drought is higher in upland rice production systems than in other 

production systems, and hence farmers would prefer the swamp and lowland production 

systems because of the dependence of agriculture on rain fall and it’s suitability for rice 

cultivation in Ebonyi State. However, the choice of a production system is based mainly on 

the topography, geography as well as technology and input use (Erenstein, et al., 2003).  

 

4.2.11 Scale of trade 

The distribution of Rice traders by scale of trade is shown in Fig. 4.5. 

 

 

Fig. 4.5: Distribution of Rice traders by scale of trade 

Source: Field survey data, 2015 

 

The distribution of rice traders based on scale of trading showed that 60% of the rice traders 

were retailers and 40% were wholesalers. Value chain of rice cannot be ascertained until the 
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product gets to the final consumer. Retail traders sell directly to consumers while 

wholesalers often sale to traders who resale the product. Rice trade is a viable business in 

the study area as demand and consumption of rice is growing faster than demand for other 

staples in the country (Adeyeye, 2012).  

 

4.3 Structure of the Rice Value chain  

The structure of the rice value chain in Ebonyi State is depicted with a Value Chain Map in 

Fig 4.6. 

 

Figure 4.6: Rice Value Chain Structure in Ebonyi State, Nigeria. 

Source: Schema adapted from Johnson, Takeshima and Gyimah-Brempong (2013). 
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The structure of the rice value chain presents the stages of the value chain in Ebonyi State 

and the activities at each stage of the chain. The structure of the rice value chain as depicted 

in Figure 4.6 shows the domestic production of rice in Ebonyi State, Nigeria.  The schema 

was adapted from Johnson, et al., (2013) with modifications at the input supply stage, trade 

and consumption shares. The input supply stage is an important point of entry in the rice 

value chain because value is added to rice production when the right type of seed, 

agrochemicals and fertilizers are used in production. The Federal Ministry of Agriculture 

and Rural Development (FMARD) and Ebonyi State Agricultural Development Programme 

(EBADEP) play significant roles in providing the farmers with improved seeds for 

production. This provides ready markets for the input manufacturers, as they are 

encouraged to produce inputs that meet the needs of the rice farmers. However, this stage of 

the rice value chain shows a weak link in the value chain. The weakness of this stage stems 

from the late delivery of inputs to farmers for planting. The Ebonyi ADP through the 

Federal Ministry of Agriculture and Rural Development supplies inputs e.g foundation 

seeds and fertilizers to farmers. However, as at the time of the study, it was observed that 

these inputs were made available to the farmers over two months after planting had started. 

In the work of Johnson et al., (2013), this stage of the rice value chain was not captured.  

The production stage is characterized by smallholder farmers and smallholder out grower 

farms. These smallholders make up a large percentage (90%) of rice farmers in Nigeria 

(CARD, 2010). The smallholder out-growers are linked to the backward integration of 

industrial millers.  These rice farmers add value to their production by using improved 

varieties that are suited to their production systems and the climate of the area. In addition, 

rice traders add value by different technologies they adopt for harvesting and threshing. 

Rice harvesting is usually manual in small-scale farms while medium and large farms use 
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harvesters (UNEP, 2005). The efficiency of rice harvesting and threshing prevents loss of 

paddy and breakage of the rice grain.  

The trade in paddy stage showed trade of rice paddy in the rural areas. Some of the rice 

farmers sell their paddy after production and stop at this stage of the value chain. The rice 

paddy traders buy up paddy from various rice farmers and progress to the next stage of the 

value chain. These rural traders make a profit and add to the cost build up in the rice value 

chain. The parboiling stage is characterized by clustered and traditional /village parboilers 

who parboil rice paddy for both farmers and rural rice paddy traders. The parboiling stage is 

an important node of the value chain because actual processing of rice paddy begins at this 

stage. Parboiling entails soaking and cooking the rice over fire and drying. There was a 

complete absence of modern technology for drying the parboiled paddy in the study area as 

at the time of the study. Often, drying is by roadsides, which accounts for the presence of 

foreign bodies such as stones in the final product. Sun drying in the open does not allow for 

drying during the rainy season, which also accounts for the low level of milling during that 

period. This implies a weak link in the processing node of the value chain of rice in Ebonyi 

State. Shortage of parboiled rice during off seasons signifies an underutilization of capacity 

for the milling plants and shortfalls of supply of domestic rice during this period. 

The next stage of the rice value chain is the milling stage and it is characterized by village 

and clustered millers, as well as private and government owned mills. There was rice mills 

scattered in most of the rice producing communities. The clustered mill in Ebonyi state is in 

Abakaliki, referred to as the Abakaliki rice mill. It has over 1000 privately owned mills 

within the cluster. Rice processed in the Abakaliki rice mill is from the locality within and 

outside the community. In addition, the state has three government owned rice mills located 

at the three agricultural zones of the state. Ebonyi state also boasts of a privately owned 
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Industrial mill- Ebony Agro. The presence of private and government owned mills adds 

value to the rice sector. This is because processing is more efficient with milling, sorting, 

polishing, grading and bagging all carried out within one unit. More so, there is less 

breakage of rice during milling as well as removal of stones and other unwanted materials 

from the rice. These industrial mills process rice at par with foreign quality as can be seen 

in the appearance and absence of extraneous materials. It was observed during the study, 

that the rice bran from one of the government-owned mills visited was useful for producing 

energy. This adds value to the mill as returns accrues to the mills from the sale of this waste 

product. However, at the clustered mills at Abakaliki as well as the village mills, the reverse 

was the case. The nature of the milling machines do not allow for maximum separation of 

the rice from the bran. This underutilization of the marketable waste results to loss of 

additional revenue to the processors and depicts a weak link in the rice processing stage of 

the value chain. 

The trade of milled rice is linked to the milling stage. Here, milled rice is traded by both 

wholesalers and retailers. From these wholesalers, rice is distributed to consumers through 

retailers. The trade of rice in Nigeria is characterized by the presence of both domestic and 

foreign rice. Consumption shares showed percentage of domestic rice consumed in the State 

and the percentage sold in markets. Consumption of milled rice comprises own 

consumption (15%), domestic market (65%) and urban markets (20%). The own 

consumption entails unsold stock of paddy rice by farmers for planting and family 

consumption (Ebonyi Agricultural Development Programme, 2015). The sale of about 20% 

to urban markets affirms the need to strengthen the value chain of domestic rice in terms of 

quality and packaging to increase its market share. This will translate to self-sufficiency in 

rice production and consumption in Nigeria, as well as reduced dependence on imported 
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brands. The rice farmer would then benefit from higher prices and would be encouraged to 

produce more.  

Transporters move domestic rice to local and urban markets. Transportation is a facilitating 

function and figures heavily in the structure of the value chain for domestic rice. In the 

study area, rice processing is concentrated in a few specific locations. These are not close to 

either the place of production or the markets, so the rice sometimes needs to be transported 

(as paddy) to reach the processing zone, and then transported to the markets. The 

processing clusters serve as good meeting points to bring together supply and demand 

(traders and farmers). 

 Costs of transportation vary somewhat by distance. Every time a bag of rice is picked up 

and moved, it attracts a cost. Loading paddy at the farm gate costs N40 per 50kg bag. Off-

loading it at the mill cost N40 per 50kg bag, moving the finished product from the mill to 

the truck cost in a wheel barrow cost N50 per 50kg bag, and loading it into the truck costs 

another N30 – N50 per 50kg bag. Once it reaches its destination, it is unloaded and 

conveyed by wheelbarrow to storage and finally moved to the market and these attract cost 

based on the location. 

 

4.4 Costs and Returns at each stage of the Value Chain in the study area 

The costs and returns of rice farmers, processors and traders in the rice value chain are 

discussed in the following sub-headings.  

 

4.4.1 Costs and Returns of Farmers’ in the Rice Value chain  

The costs and profit of rice farmers’ adopting different production systems is presented on 

Table 4.8.  
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Table 4.8: Costs and Returns (per cycle) of I ha of rice production in Ebonyi State 

Item  Unit price 
N 

UPLAND 
Quantity     Amount 
                     N/Ha 

LOWLAND 
Quantity     Amount 
                     N/Ha 

SWAMP 
Quantity   Amount  
                   N/Ha 

A. Revenue (R) 80,000/MT 2.2 MT 176,000 2.7 MT 216,000 3.0 MT 240,000 
B. Variable Cost         
I. Capital 
Operating Inputs 

          

      Seed 100/Kg 30Kg 3,000 30Kg 3,000 30Kg 3,000 
     Agrochemicals 
    a) Herbicide 
    b) Insecticide  

 
2000/Litre 
1000/Litre 

 
4L 
1L 

 
8000 
1000 

 
4L 
2L 

 
8000 
2000 

 
4L 
2L 

 
8000 
2000 

     Fertilizer  6000/50Kg  200Kg 24,000 200Kg 24,000 200 Kg 24,000 
    Total Capital 
Operating Cost 
(TCOC)  

   
36,000 

  
37,000 

  
37,000 

II. Labour (Man-
days) 

       

     Land clearing  800 15 12000 10 8000 6 4800 
     Land preparation 1000 12 12000 17 17000 20 20000 
     Nursery 500 10 5000 10 5000 10 5000 
     
Planting/transplanting 

1000 14 14000 25 25000 32 32000 

     Application of   
herbicides/Pesticide 

1000 4 4000 4 4000 2 2000 

     Application of 
fertilizer  

1000 4 4000 4 4000 3 3000 

     Weeding 500 10 5000 8 4000 5 2500 
     Bird scaring  3000 2 6000 2 6000 2 6000 
     Harvesting 300 70 21000 85 25500 95 28500 
     
Threshing/winnowing 

1000 8 8000 10 10000 10 10000 

     Others (bagging) 1000 3 3000 3 3000 3 3000 
 
Total Labour Input 
(TLI) 

   
94,000 

  
111,500 

  
116,800 

C. Total 
Variable Cost (TVC= 
TCOC+TLI) 

  130,000  148,500  153,800 

D. Gross Margin  
(R-TVC) 

  46,000  67,500  86,200 

E. Fixed cost         
      Depreciation on 
equipment  

  6000  6000  6000 

      Rent on land    10,000  15,000  15,000 
F. Total Fixed Cost    16,000  21,000  21,000 
G. Total Cost            
     (TC = TVC+TFC) 

  146,000  169,500  174,800 

H. Net Return (R - TC)   30,000  46,500  65,200 
I. Return on Naira 
Spent      (H/G) 

  20.5% 
(N20.50) 

 27.4% 
(N27.40) 
 

 37.3% 
(N37.30) 

    Source: Field survey data, 2015.  
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The result of the cost and returns of rice farmers adopting different production systems 

showed that the swamp production system had the highest net return of N65, 200 per 

hectare with a Return on Naira spent of 37.3% indicating a N37.30 return on every N1 

spent in rice farming using Swamp production system. The net return of the farmers using 

the lowland and upland production system was N46, 500 and N30, 000 per hectare 

respectively. In addition, the Return on Naira spent was 27.4% and 20.5% for both lowland 

and upland production systems respectively. This indicated a N27.40 return on every N1 

spent in rice farming using lowland production system and N20.50 kobo return on every N1 

spent in upland rice faming. The result of the Return on Naira spent for rice farming in the 

different production systems showed that Swamp rice farmers had a higher return on Naira 

spent, followed by Lowland and then Upland production systems. This implied that rice 

farming using the Swamp and Lowland production systems had higher profit than rice 

farming using Upland production system.  The results are similar to the findings of 

Fakayode (2009) who reported that Lowland rice production systems were more profitable 

than Upland rice production systems. Agrifood Consulting International (2002) in a study 

of rice value chain in Viet Nam found that different production systems had different gross 

margin and this is attributed to the difference in cost of labour operations utilized in 

different production systems. 

Labour was a significant component of input cost, composing about 64.38%, 65.78% and 

66.82% of the total cost for upland, lowland and swamp production systems respectively. In 

this respect, one important finding of the costs analysis was that labour costs are high in 

Ebonyi state. This is in line with the findings of Ohajianya and Onyenweaku  (2003) who 

found that labour constituted the highest cost component of total variable cost (59.9% and 

67.9% for large and small scale rice farmers respectively)  in Ebonyi state. The high cost of 
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labour can be attributed to the use of manual labour in major operations in rice production 

(e.g land clearing, nursery, weeding, etc), inefficiency in labour utilization in agricultural 

productions and high labour rate due to rural to urban migration in Nigeria (Obasi, et al., 

2013; Ehirim et al., 2012, Ogundele & Okoruwa, 2006). Rice farmers depend on family 

labour for activities like weeding to reduce cost of hired labour (Longtau, 2003). 

 

4.4.2 Cost and Returns of Processors in the Rice Value Chain in Ebonyi State 

The analysis of costs and returns of rice processors’ is presented in Table 4.9. 

Table 4.9: Costs and returns per tonne of rice processing in Ebonyi State 

Item Unit Price (N) Quantity Amount (N) 

A. Revenue 

Milling fee  

 

8,000/MT 

 

1 MT 

 

8,000 

B. Variable cost    

Labour 2, 300  2, 200 

Utilities (electricity, water, etc)   1300 

C. Total Variable Cost (TVC)   3, 500 

D. Fixed cost    

Rent 

Tax                                                                                                  

  1350 

110 

Depreciation on capital inputs 

Repair  and maintenance 

  780 

280 

E. Total Fixed Cost (TFC)   2520 

F. Total Cost  (C+E) 

G. Gross Margin   (A-C)                                          

  6, 020 

4,500 

H. Net Return (A-F) 

I. Return on Naira spent  (H/F) 

  1, 980 

33% (N33) 

  Source: Field Survey data, 2015 

 

The analysis of the cost and returns of rice processing per metric tonne in Table 4.9 showed 

that the rice processors had a net return of N8, 000 per metric tonne of milled rice and a 
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Return on Naira spent of 33%, which indicated a return of N33 for every N1 spent. Labour 

had the highest cost component of N2, 200 per metric tonne of rice. It is followed by 

utilities and rent which both accounted for N2, 650 of the total cost. Utilities used in the 

processing mills include electricity and diesel. The net return of N1, 980 per metric tonne 

may imply inefficiency in rice production considering a daily wage rate of casual labour of 

N2, 500. However, if the rice processors mill at full capacity, they would realize a 

reasonable margin per day depending on the capacity of their milling machines. Full 

capacity utilization is expected to yield higher net returns. However, full capacity utilization 

by the processors is subject to the farmers producing sufficient paddy to feed the rice mills. 

Inadequate supply of paddy rice results in idle hours that would have increased the income 

of the processors as well as their profit.  

More so, high demand for locally produced rice would motivate farmers to produce more 

paddies, which will in turn increase paddy supply to processors. The action of each value 

chain actor has a multiplier effect on the action of other value chain actors. Therefore, the 

consumers need for quality in taste, appearance and ease of cooking should be considered in 

both rice production and processing, as this would increase the market share of the farmers, 

processors and traders.  
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4.4.3 Costs and Returns of Traders in the Rice Value Chain in the study area 

The result on the costs and returns of rice traders in Ebonyi State Nigeria is presented in 

Table 4.10.  

Table 4.10: Costs and Returns of Rice Traders per metric tonne in Ebonyi State 

Cost Item  Unit price 

N/ Metric tonne 

Amount  

 (N) 

A. Revenue 164, 000 164,000 

B. Variable Cost 

Purchase price 

Transportation 

Labour 

C. Total Variable Cost  

D. Fixed Cost  

Rent 

Tax 

Depreciation on equipment 

E. Total Fixed Cost 

F. Total Cost (C+E) 

G. Gross margin (A-C)  

H. Net returns (A-F) 

 

148, 000 

 

 

 

 

148, 000 

2, 400 

3100 

153, 500 

 

300 

250 

60 

610 

154, 110 

10, 500 

9, 890 

I. Return on Naira spent 
(H/F) 

 6.4% 

(N6.40) 

 Source: Field survey data, 2015 

 

The analysis of the costs and returns of traders showed that the traders had a net return of 

N9, 890 per metric tonne of rice traded. A major component of the cost structure was labour 

(N3, 100) followed by transportation (N2, 400). Transportation entails the movement of the 

milled rice from point of purchase to the market or warehouse. Nevertheless, bulk 

purchases may reduce the overhead cost per tonne of rice and therefore increase the benefits 
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accruing to the rice trader.  The Return on Naira spent was 6.4%.  This implies a N6.40 

return on every N1 spent and indicates that rice trade is a profitable enterprise. 

The comparison of the cost and returns of the farmers, processors and traders in the rice 

value chain in Ebonyi State showed that the Return on Naira spent for farming, processing 

and trading were 20.5%, 27.4% and 37.3% for Upland, Lowland and Swamp rice 

production systems, as well as 33% and 6.4% for processing and trading respectively. This 

indicates that the trading stage is the weakest link in the rice value chain in Ebonyi and 

interventions are necessary to strengthen the chain. The weak link may imply low markets 

for domestic rice. This may suggest that domestic production of rice in Ebonyi State is not 

tailored to consumers’ specification and preference for quality and value added rice. The 

production of quality rice will increase demand for domestic rice in the high-end urban 

markets where taste and quality drives demand and commands high prices. Adeyeye (2012) 

asserts that investments in increasing the quality of locally produced rice and the need for 

value re-orientation will encourage increased consumption of local rice. 

Swamp rice production and rice processing with Return on Naira spent of 37.3% and 33% 

respectively indicates that both ventures are profitable. However, the aim of every 

production process is to meet end-user requirements. The weak share of the market 

experienced by rice traders would impede on the benefits to the farmers and processors. It 

implies that the farmers and processors will experience increased demand for their products 

if the value chains are upgraded from the production to processing stages. Rice value chain 

upgrading is aimed at providing quality rice that meets the consumers need for quality and 

taste. The results are consistent with earlier findings by Olomola (2007) that rate of return 

at marketing stage is the lowest compared to rate of return at the assembly stage and 

production stage of rice per metric tonne. 
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4.4.4 Costs and Returns of producing a Metric tonne of milled rice in the study area 

The analysis of costs and returns associated with producing one metric tonne of milled rice 

is presented in Table 4.11. The costs and returns of producing a metric tonne of milled rice 

showed the cost structure of processing a tonne of paddy rice, the margins accruable to the 

milled rice traders, the various stages involved in producing a tonne of milled rice as well 

as the percentage value contribution of all the processes. The average cost of a tonne of rice 

paddy was N80, 000 as at the time of the survey. Domestic rice is parboiled before milling. 

Parboiling cost N3000 per metric tonne and milling cost N8, 000 per tonne or 

N200/bushel/25kg to give a total of N11, 000/MT. Parboiling is mainly by artisanal 

parboilers. After parboiling, the paddy is usually sun dried by the roadsides using 

tarpaulins. In the upgrading of the entire rice value chain and marketing channel, it is 

expected that artisanal parboiling will be a casualty, because the method introduces 

extraneous material thereby reducing the quality of the parboiled rice. More so, it adds to 

further processing cost like de-stoning.  

The gross margin accruing to the rice processor or trader for a metric tonne of basic milled 

rice is N55, 800. If the trader or processor goes further to add value to the rice by 

processing to quality rice, he incurs a cost of N2, 600. This comprises costs of further 

processing activities like de-stoning and bagging. A metric tonne of quality rice is sold at 

the price of N160, 000 per bag. The trader/processor makes an additional gross margin of 

N9, 400 per metric tonne. The total gross margin accruing to the tade of quality rice is 

hence N65, 200. This shows that though a higher amount is spent to further add value to get 

aquality rice, the gorss margin is higher than for basic milled rice. 

The percentage gross margin contribution to trade of basic milled rice and quality rice is 

34.875% and 5.875% respectively. Parboilers and millers receive a marginal profit of 
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6.875% of the total worth.  The small margins are a disincentive to the investment in rice 

processing by small millers. However, horizontal integration can increase the market share 

of these categories of value chain actors. The total percentage margin to producing I metric 

tonne of further processed rice from paddy is 40.75%. This implies that investment in rice 

value chain and production of quality rice is profitable.  
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        Table 4.11: Costs and Returns of producing a Metric tonne of milled rice 

 

 

 

 

 

 

 

 

 

 

 

Conversion ratio 1: 0.75  

Source: Field survey data, 2015. 
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The conversion ratio of parboiled paddy to milled rice was 1: 0.75 per metric tonne. The 

conversion ratio is close to the findings of Oguntade (2011) who reported a paddy to milled 

rice conversion ratio of 1: 0.65. The differences may be due to presence of rice-husk, rice bran, 

loss of moisture content, efficiency in milling and handling.  

The milling of rice removes the husk and the bran layers and produces edible white rice.  In an 

ideal milling process, the products are in the following fractions: 20% husk, 5-10% bran and 

68-72% milled rice (IRRI, accessed 1/06/17). The rice husk can be utilized as fuel for 

combustion, while the rice husk ash (the by-product after combustion) can be used for soil 

amendment for processing fertilizer and as an additive in cement and steel industries (IRRI, 

accessed 1/6/17; Kumar, Mohanta, Kumar & Parkash, 2012). In addition, the rice bran could be 

used for animal feeds, cooking oil and wax for cosmetics. 

 At the clustered rice mills studied at Abakaliki, the rice waste (husk and bran) were 

underutilized. At the mills, the rice husk was used for energy production only. More so, the 

nature of the milling machines do not allow for maximum separation of the rice from the bran. 

This reduces the value addition from rice milling and the millers lost revenue. This was also the 

same situation at the village mills. 

The percentage cost contribution of processing basic milled rice to quality rice was further 

explained with the presentation in Figure 4.7. It showed the percentage value added of each 

activity at the processing stage. The percentage cost of adding value from paddy to basic milled 

rice is 7.625% and it covered activities like paddy transportation, parboiling and drying as well 

as milling. Percentage contribution of further processing to quality rice was estimated at 
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1.625%. This covers processing activities like de-stoning and bagging. This cost is low and this 

may be the reason some rice processors’ engage in further processing activities. 

 

Figure 4.7: Percentage value added  

Source: Field survey, 2015. 

 

The margin of basic milled rice (34.875%) is higher than that of quality rice (5.875%). This 

may be a disincentive for processors to go into further processing. However, an extra margin 

raises the income of the processor as well as adds value to the rice to satisfy the demand and 

quality concern of the urban consumer.  
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4.5 Optimum combination of rice enterprise using various Production systems for profit 

maximization through value addition 

The result of the Linear programming on optimum combination of rice production systems for 

profit maximization through value addition is shown in Tables 4.12 and 4.13. 

 

Table 4.12: Linear programming result of Optimum Size of Farm 

Production system                           Existing Plan                              Optimum Plan 

                                                          Size of farm (Ha)                         Size of farm (Ha) 

Upland                                                       1                                                  - 

Lowland                                                    1                                                   - 

Swamp                                                      1                                                 2.64 

Source: Field survey data, 2015 and computer print-out of QM result 

 

The result of the linear programming using the Quantitative Method (QM) software suggests 

that only Swamp production system with value of 2.64 hectares qualifies for allocation of 

production resources.  Upland and Lowland production systems had no result for a change in 

the objective function. This indicates that they were not in a competitive position when 

compared to Swamp rice production system, and therefore have no contribution to make to the 
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overall productivity and net income of the farmers. It further suggests that no productive 

resource should be allocated to lowland and upland rice production systems in the study area. 

However, the use of technology and best practices may result to higher yields in upland and 

lowland production systems, if irrigation facilities are available. 

Table 4.13: Linear Programming result of optimum Farm Income 

Production        Actual Net Farm       Optimum Net Farm       Increase/Decrease 

 System                Income                        Income                               Over  

                                (N)                              (N)                               Existing Plan         % 

 

Upland                    32,577                          -                                  - 

Lowland                  63,540                          -                                  - 

Swamp                    97,210                   256,678.10                    159,468.10               164 

Source: Field survey data, 2015 and computer print-out of QM result 

For the swamp enterprise, the value of the objective function increased from N97, 210 to N256, 

678.10 being an increase by N159, 468.10, representing 164% over the existing income (Table 

4.9). It was observed that the increase affected swamp enterprise with optimum 

recommendation of an increase in farm size by 1.64 hectares, from 1 hectare to 2.64 hectares, 

while other activities remained unchanged. The implication of this is that farmers adopting the 

swamp rice production system as a sole crop would increase their net income by increasing the 

area under cultivation by 1.64 hectares. 
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If more lands were made available to the farmers, it may improve on their net income in the 

long run. There were no output from the QM result for upland and lowland production systems. 

This may imply that upland and lowland farming are not profitable as compared to swamp rice 

production. Perhaps, rain-fed agricultural system hinders the optimal growth of rice in South-

East Nigeria.  As a result of the higher production costs of irrigated rice, swamp rice with 

slightly lower yields had the highest net returns of the three production systems and lowest 

production costs per kg of output. In a related study in 1990, Olagoke cited in Akpokodje, et 

al., (2001) found that the highest rice yield per hectare was obtained from irrigated fields 

followed by the swamp fields.  

Therefore, hypothesis two that the profits of rice farmers in upland, lowland and swamp 

production systems through value addition are not optimal was rejected for swamp production 

system and accepted for upland and lowland production systems.  

 

4.6 Factors affecting profit earned by rice farmers’ per production system in the study 

area 

4.6.1 Factors affecting profits earned by rice farmers’ in Upland rice production system 

in Ebonyi State 

Table 4.14 showed the results of analysis of the factors that affect profit earned by farmers’ in 

upland rice production system in Ebonyi State.  Four functional forms of the ordinary least 

square multiple regression model (Linear, Semi-log, Double-log and Exponential forms) were 

tried and the results showed that the exponential form was the lead function because it had the 

highest R2 value of 0.8947 and the highest F-value of 18.88. The F-ratio is significant at 1% 
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level of probability indicating the overall significance of the model. The empirical result is 

consistent with the theoretical postulations of the model. The coefficient of multiple 

determination of 0.8947 indicates that about 89 % of the variation in profit of the upland 

farmers in the study area was explained by the joint action of the explanatory variables in the 

model. This clearly showed that the model is reliable and has predictive ability.  

 

Table 4.14 Factors affecting profit earned by upland rice farmers per hectare (n=30) 

Variable Linear  Exponential +  Double Log  Semi-log 

(Constant) -70.1062 

(-3.21***) 

.9284 

(2.35**) 

  3.1589 

(3.07***) 

-39.5657 

(-0.63) 

Age  -.5390 

(-1.10) 

-.0110 

(-1.25) 

-.1448 

(-1.55) 

-7.3920 

(-1.29) 

Household size -8.10e-06 

(-0.16) 

-3.06e-07 

(-0.34) 

.0834 

(1.46) 

5.0045 

(1.44) 

Farming 
Experience  

.8473 

(3.20***) 

.0150 

(3.14***) 

.3412 

(1.46) 

19.4383 

(1.36) 

Farm size 33.6166 

(4.39***) 

1.0054 

(7.27***) 

-3.3095 

(-6.10***) 

-107.8519 

(-3.25***) 

Seed  -1.168 

(-0.98) 

-.0273 

(-1.27) 

-.1738 

(-1.37) 

-6.9794 

(-0.90) 

Labour  .3292 

(0.28) 

.0192 

(0.89) 

.4037 

(2.93**) 

19.6254 

(2.33**) 

Agrochemical 2.1152 

(0.39) 

-.0229 

(-0.23) 

-.0518 

(-0.50) 

.1303 

(0.02) 

Fertilizer 

 

20.7731 

(3.94***) 

.3003 

(3.16***) 

-.0163 

(-0.22) 

1.5707 

(0.34) 
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Equipment 

3.8366 

(2.00**) 

.0834 

(2.41**) 

.6671 

(2.06**) 

30.2664 

(1.53) 

R2 0.8518 0.8947 0.8758 0.7866 

F-ratio 12.77*** 18.88*** 15.67***  8.19*** 

Source: Field survey data, 2015 and Computer printout of Stata result 

*** Significant at the 1% level 

 **Significant at the 5% level 

+ Figures in parentheses are t-ratios 
 

From the results of the exponential function of the multiple regression analysis, the coefficients 

for farming experience, farm size, fertilizer and equipment were significant and positively 

related to profit. The coefficient of farming experience was significant at 1% and had a positive 

sign. This implies that farming experience positively affects the profit earned by upland rice 

farmers in the value chain. High years of experience expose farmers to different scenarios in 

farming, and they are more knowledgeable in adapting to practices and techniques that would 

maximize their output as well as reduce risk that would result in declining yield.  A farmer who 

has been growing rice for, say, 10 years is likely to be more knowledgeable about the pattern of 

rainfall, the incidence of pest and diseases, and other agronomic conditions of the area than a 

farmer who is new to the business irrespective of their level of education (Ogundele & 

Okoruwa, 2006).  

The coefficient of farm size was significant at 1% and had a positive sign. This implies that 

increasing the area cultivated could boost rice output and hence profit.  Farmers who cultivate 

larger expanses of land are technically expected to produce more output, enjoy economies of 

scale, as well as adopt newer technique that would add value to their production. In Ebonyi 

state, upland rice competes with other crops like yam for planting space. The coefficient of 
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1.0054 implies that if the area allotted to upland rice production is increased by 1ha, the 

farmers would increase their output of paddy rice by 54%.   Bamiro and Aloro (2013) in a 

related study in Osun state found that land was statistically a significant determinant of rice 

output in upland rice production.         

The coefficient of fertilizer was also statistically significant and positive at 1% level. This 

implies that increased use of fertilizer at recommended proportions and with best practices 

would increase the fertility of the soil, and hence increase the output of paddy rice. Increased 

output of farmers would lead to increased portions supplied to the market even after own 

consumption has been met. Hence, Upland rice farmers will receive higher profits with the use 

of fertilizers. The environmental however should be considered in the choice of fertilizers use 

for value addition.   

The coefficient of equipment was positive and statistically significant at 5% level. This implies 

that upland farmers who use modern mechanized farming equipments like tractors, sprayers, 

harvesters and threshers, are more efficient in their production and harvesting process. Use of 

tractors to clear land and break up the soils is more productive than the use of manual labour 

and rudimentary equipments. Harvesters improve the efficiency of harvesting and threshing as 

well as maintain paddy quality for value addition. Use of machinery reduces the number of 

man-days to be spent on the same activity and hence reduces the cost. This positively 

influences the profit of rice farmers. Wilson and Lewis (2015) posit that improving 

mechanization could have a significant effect on rice production. 

Therefore,  hypothesis three which stated that the profits earned by rice farmers in different 

production systems in the rice value chain is not significantly influenced by their production 
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inputs and socio-economic characteristics was rejected for upland production system with 

respect to farming experience, farm size, fertilizer and equipment, that had significant effect on 

profit, and was accepted for age, household size, labour, seed and agrochemical that did not 

have significant effect on profits of rice farmers. 

 

 

 

 

4.6.2 Factors affecting profit earned by rice farmers’ in Lowland production system in 

Ebonyi State 

The result of the analysis of factors that affect profit earned by rice farmers in lowland 

production system in Ebonyi State is presented in Table 4.15.   

Table 4.15 Factors affecting profit earned by lowland rice farmers per hectare (n=38) 
 

Variable  Linear  Exponential +  Double-Log  Semi-Log  

(Constant)  -31.6791 

(-1.43)  

1.254 

(2.28**)  

1.163  

(0.79)  

-55.9451  

(-.095)  

Age  .3460 

(0.74)  

.0102 

(0.87)  

.0983 

(0.98)  

3.6623 

(0.91)  

Household size  -.0000169 

(-0.22)  

-2.51e-07  

(-0.13)  

.0738  

(0.72)  

3.7695 

(0.91)  

Farming 
Experience  

.5121 

(1.90)  

.0152 

(2.27**)  

.3377 

(1.69)  

11.4455 

(1.43)  

Farm size  12.4895 

(1.24)  

.5342 

(2.13**)  

-.6598 

(-1.53)  

-28.9573  

(-1.67)  

Formatted Table



127 

 

Seed  .37119 

(0.22)  

-0.0070 

(-0.17)  

-.0618  

(0.39)  

1.8819 

(0.29)  

Labour  2.4792 

(3.86***)  

.0407 

(2.55**)  

.3100  

(2.68**)  

19.2318  

(4.16**)  

Agrochemical  -5.4171 

(-0.58) 

-.1682 

(-0.73) 

-.2827 

(-1.66) 

-12.2104 

(-1.79) 

Fertilizer 7.7062 

(1.39) 

.2077 

(1.50) 

.2085 

(2.03**) 

8.0951 

(1.97) 

Equipment 4.2891 

(2.11**) 

.1517 

(3.00***) 

.3765 

(2.92**) 

8.1668 

(1.58) 

R2 0.7402 0.7107 0.7663 0.7918 

F-ratio  8.86 7.64 10.20 11.83 

Source: Field survey data, 2015 and Computer printout of Stata result 

*** Significant at the 1% level 

**Significant at the 5% level 

+ Figures in parentheses are t-ratios 

Four functional forms of the ordinary least square multiple regression model (Linear, Semi log, 

Double log and Exponential forms) were tried and the results showed that the exponential form 

was the lead function because it has the highest number of significant variables, R2 value of 

0.7107 and an F-value of 7.64 which was significant at 1% level of probability, indicating a 

regression of good fit. The coefficient of multiple determination of 0.7107 indicates that about 

71.07% of the variation in profit of the rice farmers using lowland production system in the 

study area has been captured by the explanatory variables in the model.  

From the results of the exponential function of the multiple regression analysis, the coefficients 

of farming experience, farm size and labour were significant at 5% level of significance while 

the coefficient of equipment was significant at 1% level of significance. 
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The coefficient of farming experience was significant at 5% and was positively related to 

profit. This agrees with a priori expectation. The positive sign implies that an increase in 

farming experience will lead to a corresponding increase in the output of paddy rice by the 

farmers, and this will result to higher profits.  This may be that farmers had acquired 

encouraging returns from lowland rice cultivation and thus will continue anticipating continued 

benefits. This result is in line with the findings of Nwaobiala (2010) who found a relationship 

between farming experience and output of rice farmers in Ebonyi State.  

The coefficient of farm size was significant at 5% and had a positive sign. This implies that an 

increase in the farm size will increase the output of paddy rice which would yield higher 

profits. This is in consonance with a priori expectation. Farmers who cultivate larger expanses 

of land are expected to produce more output. The increase in rice production in Nigeria is 

attributed to a system of extensification, where more lands are brought into rice production.  

The coefficient of labour was also statistically significant at 5% level and positive. This implies 

that higher use of labour will increase the profit of rice farmers in lowland rice production 

systems. Rice farming is a tedious and laborious activity. Some rice farmers engage hired 

labour to complement family labour used in the production process. Labour is needed for both 

planting and post planting activities like weeding. The positive sign of the labour coefficient is 

contrary to a priori expectation. However, the use of more labour for land preparation and 

weeding would ensure optimum yield which invariably would bring higher profits to the rice 

farmers.  

The coefficient of equipment was positive and statistically significant at 1% level. This implies 

that use of farming equipments will increase the profit of farmers in lowland rice production 



129 

 

system. The use of machinery for specific activities reduces the number of man-days to be 

spent on the same activity and hence reduces the cost.  

Hypothesis three which stated that the profits earned by rice farmer’s in the rice value chain is 

not significantly influenced by their production inputs and socio-economic characteristics was 

rejected for lowland production systems with respect to farming experience, farm size, labour 

and equipment that significantly affected profits and was accepted for age, household size, 

fertilizer, seed and agrochemical that had no significant effect on profits of rice farmers.   

 

 

 

 

4.6.3 Factors affecting profits earned by rice producers in Swamp production system in 

Ebonyi State 

The result of the analysis on factors that affect profit earned by rice farmers in swamp 

production system in Ebonyi State is presented in Table 4.16.  

Table 4.16 Factors affecting profit earned by swamp rice farmers per hectare (n=112) 

Variable  Linear  Exponential+   Double-Log  Semi-Log  

(Constant)   -29.7899                    
(-2.48**)                  

1.5201                    

(4.93***)                

2.4402                    

 (3.72***)              

-16.3429 

 (-0.63) 

Age   .1069 

(-2.48) 

 .00275 

(0.45) 

 .010627 

(0.20) 

 .3.6623 

(0.91) 

Household size   -.0003 

(-1.53)                      

-8.23e-07                        

(-1.23)                

.00001                   

 (0.00)                   

.6863    

(0.36) 

Farming  .36143                    .0084                      .1566                       7.6464                  
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Experience  (2.53**)                    (2.31**)                   (1.23)                   (1.52) 

Farm size  19.4532                    

(3.55***)                  

.6759                      

(4.81***)               

-.1759                    

(-0.77)                     

 -16.4516  

 (1.80) 

Seed   .5719                         
(0.78) 

0.1531                   

(0.81)          

.1560                      

(1.86) 

6.1946 

(1.86) 

Labour   2.669 

(6.25***)  

.0487 

(4.44***) 

.4165 

(5.58***) 

21.705 

(7.32***) 

Agrochemical  -2.424                                     
(-0.69)                      

-.0311                     

(-0.35)                    

-.0932                    

(-1.18)                   

5.7129  

 (-1.82) 

Fertilizer 2.3424                        

 (4.32***)               

.2397                      

(3.27***)               

.1836                      

(3.63***)               

6.8718 

(3.42***) 

Equipment 1.3667 

(1.54) 

.0460 

(2.03**) 

.1094 

(1.73) 

2.9239 

(1.16) 

R2  0.725                          0.6611 0.7096 0.7558 

F-ratio 29.93***                    22.10***                27.69***              35.08*** 

Source: Field survey data, 2015 and Computer printout of Stata result 

*** Significant at the 1% level 

**Significant at the 5% level 

+ Figures in parentheses are t-ratios 

 

Four functional forms of the ordinary least square multiple regression model (Linear, Semi log, 

Double log and Exponential forms) were tried at 95% confidence interval.  The Stata output 

showed that the exponential form was the lead function because it had the highest number of 

significant variables, a high R2 value of 0.6611 and F-value of 22.10 which was significant at 

1% level. The value of the F-ratio signifies a regression of good fit. The coefficient of multiple 

determination of 0.6611 indicates that about 66% of the variation in profit of the rice farmers 

using swamp production system in the study area is explained by the explanatory variables in 

the model. 
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From the results of the exponential function of the multiple regression analysis, the coefficients 

of farming experience and equipment were significant at 5%, while farm size, labour and 

fertilizer were significant at 1%.  The coefficient of farming experience was significant at 5% 

and had a positive relation to profit of the swamp rice farmers. This agrees with a priori 

expectation. The positive sign implies that an increase in farming experience of the swamp rice 

farmers will lead to higher profits. Experience in swamp rice over the years would enable the 

farmers adopt best practices that would result to increased yield of paddy rice.  Increased yields 

for the farmers would mean more produce to supply to the market.   

The coefficient of farm size was significant at 1% and had a positive sign. This implies that an 

increase in the farm size will increase the output of rice paddy which would result in higher 

profits. The coefficient of labour was also statistically significant at 1% level and positive. Rice 

farming is a tedious and laborious activity.  The positive sign of the labour coefficient is 

contrary to a priori expectation. However, land preparation and planting in a swamp area 

would require the use of skilled labour which would be more efficient. Nwaobiala and Adesope 

(2015) found a positive relationship between labour cost and output of swamp rice farmers in 

Ebonyi State.  

The coefficient of fertilizer was also statistically significant and positive at 1% level. This 

implies that increased use of fertilizer at recommended proportions and with best practices 

would increase the fertility of the soil, and hence increase the output of paddy rice. Liverpool-

Tassie, Barret and Sheahan (2014) in their study on fertilizer use and profitability for rice 

production across Nigeria found that fertilizer use is profitable depending on the cost of 

fertilizer and the market price for rice.  
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The coefficient of equipment was significant at 5% and had a positive relation to profit of the 

swamp rice farmers. This suggests that the use of modern equipment would reduce the 

drudgery in rice production and enhance the expanse of land the farmers cultivate. This will 

increase the yield, as more land is cultivated, and hence, increase the profit accruing to the 

farmer from the sale of his rice output. More so, the use of modern equipment like threshers by 

the rice farmers will reduce the amount of extraneous materials (e.g. stone) in the rice paddy, 

thereby adding value to the product, which in turn translates to higher prices and profit for the 

rice farmer.  

Hypothesis three which stated that the profits earned by rice farmer’s in different production 

systems in the rice value chain is not significantly influenced by their production inputs and 

socio-economic characteristics was rejected for swamp rice production system with respect to 

farming experience, farm size, labour and fertilizer that significantly influenced profit,  and 

was accepted for age, household size, seed, agrochemical and equipment that had no significant 

effect on profit of rice farmers.  

 

4.7 Factors constraining actors in the Rice Value chain in the study area 

The factors that constrain different actors in the rice value chain were presented in Tables 4.17, 

4.18 and 4.19.  

4.7.1 Factors constraining rice farmers in the Rice value chain in Ebonyi State 

The factors constraining rice farmers in the value chain of rice in Ebonyi are presented in Table 

4.17.  
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Table 4.17: Factors constraining rice farmers in the rice value chain in Ebonyi state 

(n=180) 

Constraints                                                                             Frequency Percentages * 

Low productivity                                                                           

Pests and diseases                                                                        

Inadequate post-harvest knowledge and handling                      

Inadequate storage facilities                                                        

Variability in prices of rice                                                          

Poor access to markets                                                                 

Poor access to production credit                                                 

Unavailability of irrigation facilities                                           

Poor market information                                                              

Competition from imported brands                                             

Unavailability of modern and affordable processing 
facilities     

Climate change that affects crop production/output                    

Poor access roads                                                                           

Lack of favourable government policy                                            

Lack of timely access to improved rice seed and other 
input        

125 

52 

130 

70  

127 

132 

145 

129 

96 

139 
 

131 

145 

81 

137 

127 

69.44 

28.89 

72.22 

38.89 

70.56 

73.33 

80.55 

71.67 

53.33 

77.22 
 

72.78 

80.55 

45.00 

76.11 

70.56 

Source: Field survey data, 2015 

*Multiple responses recorded, hence > 100% 

About, 80.55% of the respondents identified poor access to credit for production as a 

constraint. Production credit facilitates production by enabling farmers to purchase the needed 

inputs and in adequate quantities. Production credit can be sourced from both formal and 

informal institutions. However, the inherent risk in agricultural production has been reported to 
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affect the ability of farmers to obtain credit from formal institutions. The Nigerian government 

as part of value chain financing introduced the Nigerian Incentive-Based Risk Sharing System 

for Agricultural Lending (NIRSAL) to promote the agricultural value chain, so that banks can 

lend with confidence to the agricultural sector and offer value chain actors strong incentives 

and technical assistance (www.cenbank.org, accessed 10/4/16). 

About 80.55% of the respondents identified climate change as a constraint in the value chain of 

rice in the study area. Climate change affects crop production and output. Nwalieji and  

Uzuegbunam (2012) reported that the negative effects of climate change  on rice production 

includes; reduction in crop yield and grain quality, destruction of farm land by flood, high 

incidence of weeds, pests and diseases, decrease in soil fertility, etc.  

About 70.56 % of the respondents stated that they were constrained by lack of timely access to 

improved rice seed and other inputs. The Federal Government through the Ministry of 

Agriculture provides seeds, fertilizers and other inputs to rice farmers to facilitate improvement 

in the value chain. However, the late supply of these inputs hampers production and yield. This 

is because, to achieve optimum yield, planting and other production activities are carried out 

during specific periods. This is in line with the findings of Longtau (2003) that farmers in 

Ebonyi state are faced with the problem of late arrival of input for paddy production. 

Only about 28.89% reported the incidence of pests and diseases as a constraint in the 

production link of the rice value chain. This may imply that majority of the farmers use 

insecticide and pesticides and hence do not suffer any major setback from pest and disease 

attack. Rice requires prompt application of agrochemicals such as insecticides and herbicides to 
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check the menace of pests and diseases infestation that may occur as a result of overgrowth of 

weeds. Pests and diseases attack the rice plant and reduce the value of the paddy rice. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.7.2 Factors constraining processors in the rice value chain in Ebonyi State 

Table 4.18 showed the factors constraining processors in the rice value chain in Ebonyi State.  
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Table 4.18 Factors constraining rice processors in the rice value chain in Ebonyi State 

(n=40) 

Constraint  Frequency  Percentages* 

Poor access to market 37 92.50 

Seasonality of paddy rice supply 40 100 

Competition from foreign brands 31 77.50 

Barriers to entry in the rice processing industry  32 80.00 

Lack of favourable government policy  36 90.00 

Lack of institutional support e.g. credit  38 95.00 

Unavailability of affordable modern processing 

equipment  

39 97.50 

Localized drying technique 18 45.00 

High cost of transportation  26 65.00 

Inadequate storage facility  31 77.50 

High overhead cost due to unstable power supply  37 92.50 

Source: Field survey data, 2015.  

*Multiple responses recorded, hence > 100%  

 

Some of the constraints reported by the processors include; seasonality of paddy rice supply 

(100%), unavailability of affordable modern processing equipment (97.50%), high overhead 

cost due to unstable power supply (92.50) and localized drying technique (45%). 
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Seasonality of paddy rice supply (100%) was identified as a major constraint in the rice value 

chain in Nigeria. Agricultural productions are weather dependent, and this leads to production 

of rice in one cycle. During peak periods, the processors reported having ample supply of 

paddy, but in off-peak periods, supplies are minimal. Oguntade (2011) reported that there is 

under-utilization of capacity among processors due to inadequate supply of paddy in Abakaliki 

rice mill.  Intensification of rice production systems using a combination of various 

technological packages may be a good strategy to increase output in the different rice 

production ecologies of Nigeria (Ugochukwu & Ezedinma, 2011). In their study in 2011, 

Ugochukwu and Ezedinma found that double cropping gave the highest comparative advantage 

and profit and therefore recommended that rice farmers, especially in lowland areas, can 

maximize land use and consequently improve their farm income through double rice cropping 

using appropriate technology since the rainfall regime of south eastern Nigeria can 

accommodate two rice crops in a year (Ugochukwu & Ezedinma, 2011). 

About 45% of the processors identified localized drying technique as a constraint. There is 

complete absence of modern technology for drying parboiled rice. Use of localized drying 

techniques introduces extraneous materials to the rice paddy, thereby increasing the processing 

cost, in terms of destoning. Sun drying in the open does not allow for drying during the rainy 

season, which also accounts for the low level of milling during that same period (UNEP, 2005). 

 

4.7.3 Factors constraining traders in the rice value chain in Ebonyi State 

The result on factors constraining traders in the rice value chain is presented in Table 4.19.  



138 

 

Table 4.19: Factors constraining rice traders in the rice value chain in Ebonyi state 
(n=40) 

Constraint  Frequency  Percentages*  

Variability in prices  37 92.50 

Low patronage 28 70.00 

Poor access to markets 23 57.50 

Competition from imported brands 29 72.50 

Poor access to market information on prices  28 70.00 

Poor access to credit  34 85.00 

High cost of transportation  39 97.50 

Inadequate storage facility  31 77.50 

   Source: Field survey data, 2015 

   *Multiple responses recorded, hence > 100%   

 

High transportation cost was identified as a major constraint by 97.50% of the respondents. 

High petroleum prices in recent years have caused increase in transport cost and this affects the 

transportation of the rice (paddy and finished product) to markets.  The value of rice (in 

particular after value addition) is very high and this could be attributed to high transportation 

cost as the traders use the high price to reduce the effect on their profits. More so, post-harvest 

losses could be greatly reduced if efficient transportation systems existed to facilitate domestic 

trade (UNEP, 2005).  



139 

 

About 57.50% of the traders reported poor access to markets as a constraint. In a related study, 

Nwankwo, et al., (2002) observed that farmers were constrained by inadequate good road 

network to transport their rice to distant markets where they could attract better prices.  

 

4.8 Test of Hypothesis  

Hypothesis I which stated that there were no significant differences in profits earned by rice 

value chain actors in different production systems was tested using Analysis of Variance and 

the results were presented in Tables 4.20 and 4.21. 

Table 4.20:  ANOVA result for differences in Profits earned by Rice farmers in different 

Production Systems 

Sources of variance  Sum of squares   df   Mean square   F P value 

Between Groups  112787606974.405 2 56393803487.203 13.747*** 0.000 

Within Groups 726090990525.595 177 4102208986.020   

Total 838878597500.000 179    

 

Source: Field survey data, 2015 

*** Significant at 1% 

 

The result of the one-way ANOVA of difference in profits earned by farmers in different rice 

production systems in Ebonyi State indicates a significant mean difference in the profits of 

farmers using swamp, lowland and upland production systems,   (F (2, 177) = 13.747, ρ = 
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0.000). The multiple comparison of mean difference in different production systems using a 

Turkey post-hoc test is presented in Table 4.21.  

 

Table 4.21: Post Hoc comparison of mean difference in profits earned by rice farmers in 

different production systems 

Dependent Variable: REVENUE 

 (I)PRDSYST    (J) PRDSYST Mean Difference 
(I-J) 

Std. Error            Sig. 

  Lowland 33670.17375* 12144.84990       .017 
 Upland  

Swamp 

 

64633.29493*                  

 

12998.31482       

 

.000 
   

Upland 

 

-33670.17375*                 

 

12144.84990       

 

.017 
Turkey HSD Lowland  

Swamp 

 

30963.12119                    

 

15594.86567       

 

.119 
  

Swamp 

 

Upland 

 

-64633.29493*                 

 

12998.31482       

 

.000 
   

Lowland 

 

-30963.12119                   

 

15594.86567       

 

.119 

* Significant at the 0.05 level 

Source: Field survey data, 2015 
 

It showed a significant difference between the upland and lowland farmers’ profit, as well as 

significant difference in the profit between the upland and swamp farmers profit.  However, the 

difference between the profit of lowland and swamp farmers did not differ significantly. This 

indicates that farmers using upland production systems differ in the profits obtained from rice 

production compared to farmers using lowland and swamp production systems. The results for 

the comparison between the lowland and swamp production systems indicate that the profits of 
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farmers in both production systems were not significant and hence farmers can adopt either of 

both production systems. It further implies a wide yield gap from rice production using upland 

production system compared to lowland and swamp production systems, and hence the 

difference in the profits. This is consistent with the findings of Erenstein, et al., (2003), that 

yields differ according to production system and technology used.  

Therefore, hypothesis 1 which stated that there were no significant differences in profits earned 

by rice value chain actors in different production systems was rejected for lowland and swamp 

production systems and accepted for upland production system.   
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CHAPTER FIVE 

5.0 SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1 Summary 

The study analyzed the value chain in rice production systems in Ebonyi State, Nigeria. 

Specifically, it identified the rice value chain actors and their functions in the rice value chain 

in Ebonyi  State; examined the socio-economic characteristics of rice value chain actors in the 

study area;  described the structure of the rice value chain in the study area;  determined  the 

costs and  returns  associated with each stage of the value chain in the study area; determined 

the optimum combination of rice production systems for attaining optimum profit through 

value addition in the study area. It further determined the factors affecting profit earned by rice 

producers per production system in the study area, as well as identified the factors that 

constrain different actors in rice value chain in the study area. 

The value chain actors identified were input suppliers, farmers, processors and traders.  

Functional analysis showed that the different functions performed by the value chain actors 

were in input supply, production of paddy rice, trade in paddy, processing (parboiling, milling 

and further processing) and marketing (trade, storage and transportation). Some of the agents 

performing these functions include; Federal Ministry of Agriculture and Rural Development, 

ADP, input manufacturers and dealers, smallholder farmers, millers who integrate backwards, 

rural rice paddy traders, village and clustered parboilers, integrated rice mill operators, 

clustered millers, wholesale and retail traders, transporters.  
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Analysis of the socio-economic characteristics of the farmers in the value chain revealed that 

80.56% of the farmers were in the active age of 31-60 years, with a mean age of 49 years. 

About 59.4% were males and 85.6% had formal education. The results showed that 86.9% of 

the farmers were married and 48.85% had a household size of between 6-10 persons, while the 

mean farming experience was 21 years. The farmers have a mean farm size of 0.75 ha, with a 

monthly mean income of N 34, 309.17. About 62.2 percent were in Swamp production system, 

while 21.2 percent and 16.7 percent were in Lowland and Upland production systems, 

respectively. The processors survey also revealed a mean age of 50.6 years, majority (75%) 

were male with 90% formal education. Also, 92.50 % of the processors were married with a 

mean household size of 8 persons, mean experience in rice processing of 18 years with a mean 

monthly income of N49, 242.  

The result from the trader’s survey also revealed a mean age of 42.4 years, 65% male, 90% 

with formal education and 85% married traders. Further investigation revealed the traders had a 

mean household size and trading experience of 6 persons and 9 years respectively. The mean 

monthly income was N 41,650 and 60% of the traders were retailers. In addition, 51.7%, 

67.50% and 50% of farmers, processors and traders respectively were members of a 

cooperative group.  

The structure of the rice value chain was depicted with a value chain map and showed the 

different levels of the value chain in Ebonyi State. The production stage was characterized by 

smallholder farmers and smallholder out grower farms while trade (paddy) stage showed trade 

of rice paddy in the rural areas. The parboiling stage was characterized by clustered and 

traditional /village parboilers and the milling stage was characterized by village and clustered 
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millers, as well as private and government owned mills.  Milled rice is traded by both 

wholesalers and retailers. Consumption of milled rice comprises own consumption (15%), 

domestic market (65%) and urban markets (20%).  

The analysis of the costs and returns of the rice farmers adopting the three production systems 

showed that the Swamp production system had the highest net return of N65, 200 per hectare 

with a return on Naira spent of 37.3%, indicating that the investment in rice production using 

the Swamp production system is profitable. The net returns of the farmers using the Lowland 

and Upland production systems were N46, 500 and N30, 000 per hectare respectively. The 

return on Naira spent for both Lowland and Upland production systems were 27.4% and 20.5% 

respectively. This implied that rice farming using both Lowland and Upland production 

systems were profitable. However, rice farming using Upland production system was less 

profitable compared to both Swamp and Lowland production systems.   

The costs and returns of processors per metric tonne of milled rice showed a net return of N1, 

980 and a return on Naira spent of 33%. The return on Naira spent indicates that rice 

processing in Ebonyi State was a profitable enterprise. However, the processors underutilized 

the saleable waste from rice milling and hence lost revenue. The analysis of costs and returns 

of traders in the rice value chain in the study area showed a net return of N164, 000 per metric 

tonne and a return on Naira spent of 6.4%. The costs and returns of producing a metric tonne of 

milled rice showed that the gross margin accruing to the rice processors and/or traders for basic 

milled rice is N55, 800. The margin accruable for rice that is further processed into quality rice 

is N9, 400. 
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The Quantitative Model (QM) results of the linear programming suggest that only Swamp 

enterprise with value of 2.64 hectares qualifies for allocation of production resources.  Upland 

and Lowland enterprises had no result for a change in the objective function. For the swamp 

enterprise, the value of the objective function increased from N97, 210 to N256, 678.10 being 

an increase by N159, 468.10, representing 164% over the existing income. It also showed that 

the increase affected swamp enterprise with optimum recommendation of an increase in farm 

size by 1.64 hectares, from 1 hectare to 2.64 hectares while other activities remained 

unchanged.  

Factors affecting profit earned by upland rice farmers in Ebonyi State showed that farming 

experience, farm size and fertilizer were significant at 1% while equipment was significant at 

5% level from the exponential functional form. Therefore, the null hypothesis was rejected 

while the alternative hypothesis was accepted since there is significant positive effect in the 

income earned by rice farmers for upland rice production. 

Factors affecting profit earned by rice farmers in lowland production system in Ebonyi State 

showed that farming experience, farm size and labour were significant at 5% while the 

coefficient of equipment was significant at 1%.  The hypothesis which states that  the profit 

earned by rice farmer’s in lowland production systems in the rice value chain is not 

significantly influenced by their production inputs and socio-economic characteristics was 

rejected for farming experience, farm size, labour and equipment.  

The results of the analysis on factors that affect profit earned by rice farmers in swamp 

production system in Ebonyi State showed that the coefficient of farming experience was 

significant at 5%, while farm size, labour and fertilizer were significant at 1%.  The hypothesis 
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which states that  the profit earned by rice farmer’s in swamp  production system in the rice 

value chain is not significantly influenced by their production inputs and socio-economic 

characteristics was rejected and the alternative accepted.  

The analysis of factors constraining rice farmers in the value chain of rice in Ebonyi showed 

that poor access to production credit (80.55%), inadequate post-harvest knowledge and 

handling (72.22%) and low productivity (69.44%) etc affect rice paddy farmers. Some of the 

constraints reported by the rice processors include; seasonality of paddy rice supply (100%), 

unavailability of affordable modern processing equipment (97.50%), high overhead cost due to 

unstable power supply (92.50) and localized drying technique (45%).  High transportation cost 

was perceived as a constraint by 97.50% of the traders. Also, about 57.50% of the traders 

reported poor access to markets as a constraint. 

The one-way ANOVA indicated a significant mean difference in the profits of farmers using 

swamp, lowland and upland production systems, (F (2, 177) = 13.747, ρ = 0.000).   Results of 

the comparison between farmers using the lowland and swamp production systems indicate 

that their profits were not statistically significant. This indicates that farmers using the upland 

production systems differ in the profits compared to farmers using either lowland or swamp 

production system. In addition, the profits does not differ significantly for rice farmers using 

either lowland or swamp production systems.  

 

5.2 Conclusion 

The study analyzed the value chain in rice production systems in Ebonyi State, Nigeria. Value 

chain actors performed different functions from input supply, production, processing and trade 
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of paddy and milled rice in the study area. Returns to value chain actors confirmed that rice 

farming using Swamp production systems was profitable, followed by Lowland and Upland 

rice production systems.  Rice processing and trade were also profitable. However, rice 

processors did not maximize their revenue by selling the waste products. In addition, the return 

on Naira spent indicated a low return to rice trading. The implication is that production of 

domestic rice does not meet consumers’ preference for taste and quality. The Linear 

programming result confirmed that rice production using Swamp production system would 

yield optimal profit with increase in area under cultivation. 

A statistical significant relationship existed between farming experience, farm size, fertilizer 

and equipment and profits earned by Upland rice farmers in Ebonyi State. For rice farmers in 

Lowland production system in Ebonyi State, farming experience, farm size, labour and 

equipment affect their profit. Similarly, for rice farmers in Swamp production systems, farming 

experience, farm size, labour and fertilizer significantly affect their profits.  

Rice farmers in the value chain of rice in Ebonyi are constrained by poor access to production 

credit, poor access to markets, low productivity and lack of timely access to improved rice seed 

and other inputs. Seasonality of paddy rice supply, unavailability of affordable modern 

processing equipment and localized drying technique constrain processors in the rice value 

chain, while traders were constrained by variability in prices and low patronage. Farmer’s 

using the Upland production systems differ in the profits compared to farmers using either 

Lowland or Swamp production systems.  

5.3 Recommendations 

The following recommendations were made based on the findings of this study,: 
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i, Rice farmers in Ebonyi State should be encouraged to form cooperatives as this would 

enhance the delivery of agricultural extension services to them and higher benefits with respect 

to sourcing of funds, leasing equipments for pre-planting, planting and post-planting operations 

as well as better prices for their produces.  

ii, The different agents in the input-supply stage especially FMARD and ADP should be 

encouraged to provide inputs (e.g. rice seed, fertilizer, agro-chemicals etc) timely and make the 

inputs more accessible by farmers. 

iii, Extension agents should educate the farmers adopting Upland production systems, as well 

as Lowland and Swamp production systems on best practices for optimal production and 

income maximization. 

iv, There is need to upgrade the parboiling and processing technologies by governments at all 

levels. Parboiling and drying of paddy was by artisans and it is characterized by use of 

localized and rudimentary techniques. This reduces the quality of the rice grain. Research 

institutes should be encouraged and funded by different arms of government to design and 

fabricate modern and affordable equipments for parboiling and drying.  

v, Modern and affordable milling machines should be made available to the rice millers at a 

subsidized price to encourage the establishment of more private mills. This would add value to 

the quality of domestic rice milled and meet the preferences for quality by the consumers. 

Provision of modern milling machines will facilitate optimization of waste products from rice 

milling, especially rice husk, bran and rice husk ash. This can further add value to the rice 

subsector, as they are important raw materials for other industries. This would also increase the 

revenue accruable to rice processors and hence encourage more players in the rice processing 

stage of the rice value chain.  
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vi, There is need to bring more land under rice cultivation for improvement of the rice value 

chain. The Federal government should encourage increased rice production by formulating 

policies guided to make more land available to rice farmers for production.   

vii, Government should provide adequate infrastructure such as electricity, water, good road 

networks, etc. to the area to reduce the cost of milling.  

viii, ADP and State Ministry of Agriculture should make tractors available to farmers at 

subsidized rates to reduce the time and money spent on engaging paid labour.   

ix, The Federal and State Governments should formulate policies and take appropriate 

measures aimed at stimulating demand for locally produced rice. This is expected to encourage 

the farmers to produce more and pay attention to consumers preferences through value 

addition.  

 

5.4 Contribution to Knowledge 

Developed a framework for rice value chain analysis in rice production systems and identified 

the socio-economic factors affecting profit maximization. These factors include farming 

experience, farm size, labour, fertilizer and equipment. 

This study further contributes to knowledge by revealing the weak links in the rice value chain 

in Ebonyi State, Nigeia.  
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APPENDICES 

 

Questionnaire 

 
FEDERAL UNIVERSITY OF TECHNOLOGY 

SCHOOL OF AGRICULTURE AND AGRICULTURAL TECHNOLOGY 

DEPARTMENT OF AGRICULTURAL ECONOMICS 

ANALYSIS OF VALUE CHAIN IN RICE PRODUCTION SYSTEMS IN EBONYI 

STATE, NIGERIA. 

 

Dear Sir/Madam,  

I am Chidiebere-Mark Nneka Maris with Reg number 20104770668, a Ph.D student of the 

Federal University of Technology Owerri, conducting a research on the topic, “Analysis of 

Value Chain in Rice Production Systems in Ebonyi State, Nigeria”. You are kindly requested 

to provide answers to the following questions to enable me carry out the study. All information 

provided are confidential and will be used solely for the purpose of this research. 

Thank you for your cooperation. 

 

Yours faithfully,  
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Chidiebere-Mark, Nneka Maris (Mrs.) 

nnekachidieberemark@yahoo.com 

 

 

RICE FARMERS SURVEY 

Survey Identification Number   

Local Government Area  

Community  

Village  

 

Section A: Socioeconomic characteristics of respondents 

Please indicate as appropriate 

1. Education of Rice farmer: Number of years spent in school? ……. 

2. Sex: Male  {  }   Female {   } 

3. Age (years): ............................................................. 

4. Marital status: Married  {   } Single  {  } Widowed {   }  Separated {   } 

5. Household size:.................... persons 

6. What is your farming experience?.......... 

7. How much is your monthly farm income?  …………………… 

8. How much is your monthly non-farm income ............................... 
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9. How many farm lands did you cultivate rice on last seasoning? ………….... 

10. What is your farm size in hectares? ………………… 

11. Which production system did you adopt in the last planting season?  a , Upland {  }  b ,         

Lowland { }  c,  Swamp {  } 

12. Does an extension agent visit you? Yes  {   }   No  {   } 

13.  If yes, how many times does an extension agent visit you in a month?………… 

14.  How many extension visits did you receive last planting season? 

15. Do you belong to farmers’ Cooperative /Association? Yes { } No { } 

Section B: Cost and Profit 

16. How much hired labour did you use in man days for these activities? 

Activity Labour (Man-Days) Amount  

(N) 

Land clearing   

Land preparation   

Nursery   

Planting/transplanting   

Weeding   

Fertilizer application   

Application of herbicides/pesticides   

Harvesting   

Threshing/Winnowing   

Bird scaring   

Bagging   

Others, please specify the activity   

a. 

b. 

c. 

……………………… 

……………………… 

………………………. 
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17.  How much family labour did you use in man days for these activities? 

ACTIVITY LABOUR (MAN-DAYS) 

Land clearing  

Land preparation  

Nursery  

Planting/transplanting  

Weeding  

Fertilizer application  

Application of herbicides/pesticides  

Harvesting  

Threshing/Winnowing  

Bird scaring  

Bagging  
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Others, please specify the activity  

a. ………………………………………. 

b. ………………………………………. 

c. ………………………………………. 

 

…………………………. 

…………………………. 

…………………………. 

 

 

 

 

 

 

 

 

 

 

 

18. How much does each of this equipment cost? 

 

Equipment Quantity Unit 

Cost(N) 

Total Cost (N)  No Of Years Of 
Useful Life  

a. Cutlass     

b. Hoe     

c. Shovel     

d. Wheel 
barrow 

    

e. Rake      
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Others, please 
specify 

f. 

    

g.     

h.     

 

19. Is the land owned or rented? A. Owned { } B. rented { } 

20. If owned, what is the cost of a plot of land?........................................................ 

21. If rented, how much does it cost for a farming season?..................................... 

22. What is the quantity of fertilizer used in Kg last planting season?....................... 

23. What quantity did you use per hectare in Kg? …………………………….. 

24. What is the quantity of seed used in Kg last planting season per hectare?....................... 

25. What is the cost of seed used? Please also specify the unit? (e.g. N200 f*or 10KG) 

26.  What is the quantity of agro-chemicals used last planting season? (Please specify the unit)  

27 What quantity of agro-chemical did you use per hectare? …………….. 

28. What is the cost of the agro-chemical used  per hectare?  

29. Extension contact (Number of extension visits per last planting season)…… 

30. What is the frequency of visit monthly? a. once a month { } b. twice a month c. once every 

two months { } 

Section C. Net profit from total output 

31. What number of hectares did you devote to the production of rice?...... 

32. What is the gross value of rice paddy produced last season? ………… 

33. What is the gross value per hectare?  

34. How much did you sale the paddy rice per unit? ………………………………  
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35. What is the minimum quantity of rice required by the farm family per annum in tons? 

……………………………. 

36. How much rice paddy did you give out as gifts?.......................... 

37. Did you sale your paddy at farm gate?.......... 

38. If no, where did you sale your paddy? ………………. 

39. How much did it cost to transport the paddy to point of sale? …………. 

40. How much did you pay to store the paddy before selling off? ……………….. 

41. How much did you pay for loading and off-loading the paddy? ……………. 

42. What other cost did you incur after harvesting to point of sale? Please specify the activity 

and amount  

i, ……………………………………………………… 

ii. ……………………………………………………….. 

iii. ………………………………………………………… 

 

 

 

 

 

 

 

Section D. Constraints 

43. What factors constrain your attaining optimum profit through value addition? Tick as 

appropriate. 

 

Constraints  

a. Variability in prices of rice  

b. Low productivity  

c. Pests and diseases  

d.  Poor access to markets  
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e. Inadequate knowledge of post harvest 

handling and technique 

 

f. Inadequate storage facilities  

g.  Poor access to production  credit  

h. Poor access to inputs  

i. Poor market information  

j. Competition from imported rice  

k. Unavailability of modern and affordable 

processing facilities 

 

l. Climate change  

m. Unavailability of  irrigation facilities  

n. Poor access roads  

o.  Lack of favourable government policy  

p. Lack of timely access to improved seeds 

and other inputs 

 

 

 

 

 

 

 

 

RICE PROCESSORS SURVEY 

Survey Identification Number   

Local Government Area  

Community  
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Village  

 

Section A: Socioeconomic Characteristics of Respondents 

1. Education: No of years spent in school? ……………………………….. 

2. Sex: Male  {  }   Female {   } 

3. Age (years): ........................................................ 

4. Marital status: Married  {   } Single  {  } Widowed {   }  Separated {   } 

5. Household size:.................... persons 

6. How long have you been engaged in processing activity?.......... 

7. How much is your monthly income from paddy rice processing? …………… 

8. How much is your monthly income from other sources? …………………. 

9. Is your firm registered? a. Yes { } b. No { } 

10. Do you belong to a cooperative? a. Yes { } b. No { } 

Section B. Cost of Paddy Processing 

11. Do you have your own rice farm? Yes  {   }   No   {   } 

12. Do you own your own processing mill? A. Yes { } b. No { } 

 

 

13. How many employees do you have? 

Labour No. of Employees Daily Wage 

(Naira) 

Monthly Wage   

(Naira) 
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FULL TIME  

a. Male  

   

b. Female    

Part Time 

a. Male 

   

b. Female    

 

14. What processing stages do you engage in? Please tick as appropriate. 

Activity  

Parboiling   

Milling  

De-stoning  

Sorting  

Bagging  

Others, please specify i. ……………………………………. 

ii. ……………………………………… 

 

15. What volume of paddy rice do you process weekly in Kg? ………………......... 

16. What amount do you charge for milling 25Kg bag of paddy? …………… 

17. What amount do you charge for de-stoning 25Kg bag of milled rice? ……. 

18. How much does bagging and stitch cost per 25kg bag? ……………………… 

19. How much is a 25kg bag of paddy rice? ……………………………. 

20. How much is a 25 kg bag of parboiled rice? ……………………………. 

21. How much is a 25 kg bag of milled rice? …………………………….. 

22. How much is a 25 kg bag of milled, sorted and de-stoned rice? ……………. 

23. Are there variations in the prices based on type of grain? a. yes{ } b. No  {} 
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24.  How much does each of this processing equipment cost? 

 

Equipment Quantity Unit Price 

 (N) 

Total Cost 
(N)  

No Of Years Of 
Useful Life  

a. Miller     

b. Drums     

c. De-stoning 
machine 

    

d. Wheel barrow     

Others, please specify     
d.     
e.     
f.     
g.     

 

25. What other cost did you incur after processing to point of sale? Please specify the 

activity and amount……. 

i, ……………………………………………………… 

ii. ……………………………………………………….. 

26. How much did you pay to store the milled rice before selling off? ……………….. 

27. How much did you pay for loading and off-loading the milled rice? ……… 

28. When you mill a bushel of parboiled rice, do you get back exactly the same quantity of 

milled  rice?Y es{ } No{ } 

29. For a bushel (25kg) of parboiled rice, what is the expected output after milling? …….. 

kg 

Section C. Net profit  

30. What volume of rice did you process last month?............................ 

31. What is the gross value of paddy rice processed last month? ………… 

32. How much did you sale the milled rice per 25kg (bushel)? ………………… 
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33. How much did it cost to transport the milled rice to point of sale? …………. 

Section D. Constraints 

34.  Please specify the constraints faced in the rice processing 

Constraint  

a.  Competition from foreign brands  

b. Lack of favorable government policy  

c. Barriers to entry in the rice processing industry  

d.  Lack of  institutional support (e.g. credit)  

e. High cost of transportation  

f. Unavailability of modern processing equipment  

g. High cost of transportation  

h. Localized drying technique   

i. Inadequate storage facility  

j. Variability in prices  

k.  Poor access to markets  

l. Seasonality of paddy rice supply  

m. Others, please specify 

i. 

ii. 

iii. 
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RICE TRADERS SURVEY 

Survey Identification Number   

Local Government Area  

Community  

Village  

 

Section A: Socioeconomic Characteristics of Respondents 

1. Education: No of years spent in school? ……………………………….. 

2. Sex: Male  {  }   Female {   } 

3. Age :............................................................. 

4. Marital status: Married  {   } Single  {  } Widowed {   }  Separated {   } 

5. Household size:.................... persons 

6. How long have you been engaged in rice trading?..................................... 

7. Are you a wholesaler or retailer? …………………………………………………. 

8. How much is your monthly income from rice trading?  …………………………… 

9. How much is your monthly income  from other sources? …………………………. 

10. Are you a member of a cooperative group? a. Yes { } b. { } 

Section B. Cost 
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11. How many employees do you have? ………………………. 

12. How much do you spend monthly on wages (in Naira)? …………….. 

13. Is your store owned or rented? A. Owned { }  B. rented { } 

14.  If owned, what is the cost of the store?....................................................... 

15.  If rented, what is the rent per annum? 

16. What type of rice do you sale? A. Local { } B. Foreign { } c. Both 

17. Please provide the information of the rice purchase you made last month? 

 

 No of 
bags 

Volume 
of rice 
bought 
(Kg) 

Average 
Price 
per kg 

Transport 
cost from 
market to 
point of sell 

Purchased 
from 

No of 
purchases 

Local rice       

Foreign 
Rice 

      

 

18. What brand do your customers prefer? a. Local { } b. Foreign { } 

19.   How is the package of the local rice? Rank 1-3 Code: 1= Bad 2. Fair 3. Good { } 

20.   What is your volume of sales in Kg monthly? 

Volume of bag No of units sold 

10 kg  

25 Kg  

50 kg  

 

21. How many of this equipment do you own and how much does it cost? 

Equipment Quantity Unit 
Price 

 (N) 

Total Cost 
(N)  

No Of Years 
Of Useful 
Life  

a. Basin      
b. Buckets      
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c. Weighing scale      
d. Measuring cups      

Others, please specify     
e.     
f.     
g.     
h.     

 

 

Section D. Constraints 

22.  Please specify the constraints you encounter in rice trade.  

a. Variability in prices   

b. Low patronage  

c. Poor access to markets  

d. Competition from imported brands  

e. Poor access to market information on 
prices  

 

f. Poor access to credit   

g. High cost of transportation   

h. Inadequate storage facility   
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ANOVA RESULT 
 

Descriptive 

REVENUE 

 N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum 

Lower Bound Upper Bound 

  .00 112 97210.7143 77401.92906 7313.79483 82717.9416 111703.4870 16000.00 420000.00 

  1.00 37 63540.5405 36720.10847 6036.74865 51297.4468 75783.6343 20000.00 112000.00 

  2.00 31 32577.4194 20446.91843 3672.37496 25077.4291 40077.4096 5500.00 100000.00 

  Total 180 79158.3333 68457.81629 5102.54436 69089.4548 89227.2118 5500.00 420000.00 

 
 

 
Test of Homogeneity of Variances 

REVENUE 
Levene Statistic df1 df2 Sig. 

15.867 2 177 .000 

 
 

 
 

ANOVA 
REVENUE 

 Sum of Squares df Mean Square F Sig. 

Between 
Groups 

112787606974.405 2 56393803487.203 13.747 .000 
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Within Groups 726090990525.595 177 4102208986.020 

  

Total 838878597500.000 179 

   

 
 
Robust Tests of Equality of Means 

REVENUE 
 Statistica df1 df2 Sig. 

Welch 34.358 2 95.650 .000 

a. Asymptotically F distributed. 

 

 
 
 
 
 
 
 

Multiple Comparisons 
 

Dependent Variable: REVENUE 
 (I) 

PRDSYST 
(J) 
PRDSYST 

Mean 
Difference (I-J) 

Std. Error Sig. 95% Confidence Interval 

 
Lower 
Bound 

Upper 
Bound 

Tukey 
HSD 

.00 
1.00 33670.17375* 12144.84990 .017 4964.6307 62375.7168 

2.00 64633.29493* 12998.31482 .000 33910.5039 95356.0860 

1.00 
.00 -33670.17375* 12144.84990 .017 -62375.7168 -4964.6307 
2.00 30963.12119 15594.86567 .119 -5896.8723 67823.1147 

2.00 
.00 -64633.29493* 12998.31482 .000 -95356.0860 -33910.5039 
1.00 -30963.12119 15594.86567 .119 -67823.1147 5896.8723 

Games-
Howell 

.00 
1.00 33670.17375* 9483.35010 .002 11184.5787 56155.7688 

2.00 64633.29493* 8184.00469 .000 45247.4908 84019.0990 

1.00 
.00 -33670.17375* 9483.35010 .002 -56155.7688 -11184.5787 
2.00 30963.12119* 7066.02237 .000 13967.4107 47958.8317 

2.00 
.00 -64633.29493* 8184.00469 .000 -84019.0990 -45247.4908 

1.00 -30963.12119* 7066.02237 .000 -47958.8317 -13967.4107 
*. The mean difference is significant at the 0.05 level. 
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LINEAR PROGRAMMING RESULT 
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