
1 
 

  

 

 

 

 

Risk Identification in Rice Production Performance in 

Kebbi State, Nigeria 
 

Buhari, A. K1., H. A. Muhammad1., N. Garba2., Sa`ad Umar. 
 

1Faculty of Agriculture,  

Kebbi State University of Science and Technology Aliero, Nigeria 
2Hassan Usman Katsina Polytechnic, Katsina State, Nigeria 

 

Corresponding Author mail: armiyau13@gmail.com 

 

ABSTRACT  
Kebbi State has become a role model for Nigeria's efforts to increase domestic rice production. The 

irrigated plains are dotted with rice, which is grown in 15 of the 21 Local Government Areas. Reportedly, 

despite the State Government's concerted efforts to boost and modernize agriculture, agriculture has 

largely remained at a rudimentary level, with the majority of farming communities producing at 

subsistence levels. This is attributed to the risks in the state: poor technology and lack of access to credit 

on reasonable terms, inadequate rainfall, fragmentation of farmland due to inheritance and population 

growth leading to a continuous reduction in the farm size of individual households, and the inability to 

manage the farm requires ensuring inputs at the right time and inadequate management, resulting in low 

yield per hectare, around 40% of optimum.  Increased production output would have been achieved and 

maintained throughout, but cannot be realized due to risks. These risks include but are not limited to, 

weather and natural risks, biological and environmental risks, market, logistics, and infrastructure risks as 

well as financial, operational, and administrative risks. These risks have impacted rice production. The 

objective of this research is to identify risks in rice production performance in Kebbi State, Nigeria. 

Descriptive statistics were used. Data were collected using mixed methods exploratory sequential 

research. The result of both qualitative and quantitative methods showed that weather and natural risks, 

biological and environmental risks, market-related risks, logistics and infrastructure-related risks, 

financial risks, and operational and management risks are the main risks identified in the study area that 

reduced the performance of rice production. 

Keywords: rice, production, identification, risk, performance 

 

INTRODUCTION   

Rice production cannot be separated from risks that affect production and income levels (Muhammad 

Zakirin, Erlinda Yurisinthae, 2016). (O Nto, P. O.; Mbanasor, J. A.; O Nto, C. P.; Osuala, 2014) states 

that various business activities in agriculture often take place in extreme situations, namely: events that 

involve risks and uncertain opportunities. The risk of agricultural production is greater than the risk of 

non-agriculture because agriculture is heavily influenced by nature, such as weather, pest and diseases, 

drought, floods, and harmattan. In addition to nature, risks can also arise from marketing activities, 

finance, logistical and infrastructural related risk and management and operational-related risks. The price 

risk arises because the market price cannot be controlled by farmers. Price fluctuations are more common 

for agricultural products (Parigi et al., 2021). Research findings from the literature review demonstrate 

that rice production risks (including uncertainty) negatively impact performance (Bavarsad et al., 2014; 

Linn and Maenhout, 2019). The research of (Onivehu, 2023) defined risk as a product of danger and 

 International Journal of Innovative Agriculture & Biology Research 12(1):1-12, Jan.-Mar., 2024 

       © SEAHI PUBLICATIONS, 2024    www.seahipaj.org       ISSN: 2354- 2934 

about:blank
http://www.seahipaj.org/


2 
 

vulnerability. This focus on rice production requires a refined awareness of risks and their management 

practices to ensure food security. Rice is grown in almost all states in Nigeria; 29 states currently grow 

rice. Nigeria's major rice producing states are Ebonyi, Kaduna, Kano, Niger, Benue, Taraba and Borno, 

Enugu and Cross River. Kebbi State has the highest wet season production at 2.05 million tonnes and the 

lowest dry season production at 1.51 million (Egbe, 2022). Rice cultivation is widespread in many parts 

of Kebbi State, raising hopes that Nigeria is on track to reduce rice importation to zero. Kebbi State has 

become a role model for Nigeria's efforts to increase domestic rice production. Over 200,000 farmers in 

the northeastern state grow rice three times a year. Activity is highest in the dry season, when the product 

is grown twice a year. Rice is produced in twenty-five (25) of the local governments of Augie, Argungu, 

Birnin Kebbi, Kalgo, Bunza, Suru, Dendi, Koko/Bese, Jega, Ngaski, Bagudo, Shanga, Yauri, Wara and 

Maiyama. Private millers also benefit from the state. As buyers, they build high-capacity rice mills in 

which the proceeds are processed and distributed throughout the country. The largest mills include Dandi 

Rice Mills in Kamba, Labana in Birnin Kebbi and Wacot in Argungu. The demand for unprocessed rice 

has also led to the establishment of weekly rice markets where milling agents compete for any available 

grain (Ajimotokan, 2017). To increase growth in the agricultural sector, the government has accelerated 

the creation of easy access to agricultural credit to support farmers and increased exposure to irrigation 

systems to reduce dependence on rain-fed farming systems for rice production. In collaboration with 

foreign agricultural stakeholders, ensure that local farmers are sensitized on good agricultural practices 

(Onivehu, 2023). Despite the state government's concerted efforts to boost and modernize agriculture, it is 

reported to have remained largely at rudimentary levels with most agricultural communities producing at 

subsistence levels. These are attributed to risks including poor technology and lack of access to credit on 

adequate terms, inadequate rainfall, fragmentation of farmland due to inheritance and population growth, 

which has continued to decline, and the size of individual households and the inability to secure 

agricultural inputs, at the right time and low soil fertility, which is responsible for a low yield per hectare, 

which is about 40% of the optimum. The situation is also particularly difficult for food crops such as 

millet, sorghum and others. Furthermore, cash crop production increased while stable production 

decreased. Most families consume what they grow (Thewill, 2021). The economy is being hit on all sides 

by uncertainty, avoidable revenue shortfalls, rising debts, huge energy costs and a foreign exchange crisis. 

Worse, food shortages are looming because small farmers lack access to funds and are unable to transport 

agricultural products to markets across the country. Despite all these findings, the agricultural sector is 

considered to be highly vulnerable to risks such as: E.g.: Price is likely to increase due to liberalization of 

agricultural trade and production demand is expected to increase due to increasing quality requirements 

for some products and stricter regulations regarding agricultural use of inputs (Obadoba & Umar, 2019). 

Climate change also has an impact on production risk, among other things. Rice production in Kebbi state 

Furthermore (Atta, 2017), their research findings indicate that production and marketing risks include 

fluctuating producer prices, unpredictable rainfall, fluctuating input prices, diseases and pests, accidents 

resulting in health or disability, natural disasters and the inability to meet quality standards. faces arising 

from financing, production, marketing and inconsistent policies. It is necessary to understand the risk 

associated with rice production to ensure appropriate management for food security in the state. 

Unfortunately, agricultural production in Kebbi state is inherently risky, ultimately resulting in farmers' 

excessive losses due to flooding in many parts of the state (Obadoba & Umar, 2019). Faced with the 

government's glaring failure to deliver the desired economic turnaround, and knowing that the 

government cannot do it alone, operators in the organized private sector are poised to take the lead in 

pursuing the long-awaited economic revival (Akanbi, 2022). In September 2020, Kebbi state, known for 

its rice farming, was hit by devastating flooding, leaving hundreds of farmers in tears. The flood 

destroyed rice farms in Argungu, Birnin Kebbi, Bunza, Suru, Koko-Besse, Yauri, Shanga, Bagudo, 

Maiyama, Jega and Dandi, among others. According to the Kebbi State Emergency Management Agency 

(SEMA), the 2020 flood cost the state an estimated 5 billion naira (Adaji, 2022). 

One of the most important steps in risk management is risk identification. It requires a deep understanding 

of the operations goals, top priorities, customers and other stakeholders. The best course of action is to 

collaborate with all stakeholders, keep them informed, and put initiatives into action (Teller & Kock, 
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2013; Kwak & Stoddard, 2004). It is worth emphasizing the fact that risk identification is a significant 

undertaking and one of the most important steps in risk management (Raz & Michael, 2001). Carbone 

(2004) claims that early risk recognition is crucial to starting a successful business because risk 

recognition is one of the company's most important achievements. Risk identification, risk assessment and 

risk reduction are the three steps that make up the concept of risk management (Zou & Wang, 2008). 

Techniques for identifying production risks include checklists, cause-and-effect diagrams, and 

brainstorming (Zou & Wang, 2008). To identify threats, it may be useful to use strategies such as 

interviews, targeted grouping, prior comparative organizational study, and brainstorming, as suggested by 

Kishk & Ukaga (2008). By identifying each node in the decision tree and its probability, the decision tree 

tool used by (Von Rimscha, 2009) presents scenarios that can be examined to determine the optimal 

course of action. The team should be prepared to identify all expected risks and be aware of any changes 

in the environment throughout the execution phase to create a contingency plan. Identifying risks alone 

triggers further risk management practices. Therefore, risk identification aims to identify all relevant 

risks. This means that an earlier assessment is required to decide whether a risk is considered relevant and 

therefore further assessed or not. Risk identification must therefore take a holistic approach (Buhman et 

al., 2005). Regular monitoring of potential risks within the rice production and the environment for 

leading indicators. The risk identification objective described in the study is to identify, as far as possible, 

all potential threats and all applicable vulnerabilities within the upstream and downstream parts of the rice 

production. Regularly searching for new threats and categorizing the threats found are the main 

components of the risk identification construct. The main goal is to find every relevant risk. The phase of 

collecting and studying further data about the establishments and their surroundings is followed by a 

thorough analysis of the likely causes, effects and triggers of such risks. The main objective is to identify 

the root causes and consequences of each risk identified as critical to operations. Rice production poses 

several risks that come from different sources. Weather, market and disease risks are often present in the 

study area. Many farmers teetered perilously on the edge of survival, occasionally falling just below it and 

occasionally rising just above it. Farmers don't know what prices they will receive for the products they 

sell, how much rainfall will fall over the course of a season, and whether the disease will affect their 

crops. Although farmers cannot control these risks, some of them have learned to manage and control 

them. These risks may impact the reliability, cost and efficiency of production, processing and marketing 

activities. Rice production in Kebbi State is significantly affected by the low quality of many agricultural 

inputs, lack of reliable information on the quality of inputs and other risks over which farmers have no 

control. For example, weather changes and the presence of pests and diseases pose a threat to production 

(Dong et al., 2009).  

 

METHODOLOGY   

An exploratory sequential mixed methods research design was chosen for this research as it more 

effectively addresses the stated research problems. Exploratory sequential design begins with collecting 

and analysing qualitative data to examine and research the given problem. In the second phase, new 

instruments, interventions and framework conditions for empirical validation are created based on the 

qualitative findings. In the third phase, the measures or new constructs are then generalized to a specific 

population. According to John W. Creswell (2009), this strategy is useful when a researcher wants to 

examine a phenomenon and build on qualitative findings. He also claims that this process is particularly 

beneficial when used to build an instrument. Obtain themes and specific comments from respondents in 

an initial qualitative data collection using a sequential approach. In the following step, statements are 

developed as concrete items and topics for scales to develop a survey instrument based on the 

perspectives of the respondents. Mixed methods research design is the combination or connection of two 

strands of data that describes and demonstrates the importance of mixed methods analysis. Integration can 

occur at multiple levels of the analysis design, methods, or interpretation phases and can occur in different 

ways in connection, construction, merging, or embedding (Bian, 2011; Fetters et al., 2013). To further 

clarify the research questions of perception integration, the qualitative data from the first study phase will 

be linked to the quantitative data from the second study phase via a common representation.   
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Study Area  

The research is being conducted in Kebbi State, north-eastern Nigeria. Kebbi State is located at a latitude 

of 10 8 N to 13 15 N and a latitude of 3 30 E 6 02 E. Sokoto and Zamfara States border the state in the 

east, Niger State in the south and the Republic in the west Benin and Niger to the north. The state's 

population was 3,238,628 in 2006 (NPC 2006), and 4,440,000 people were predicted for 2016. It covers 

an area of approximately 36,229 km2. Birnin Kebbi (the state capital), Argungu, Yauri and Zuru are 

among the major cities in the state and the state is part of the Nigerian dry agro-ecological savannah. The 

annual average precipitation is 1020 mm (Tanko & Jirgi, 2008). In Kebbi State, the highest rainfall occurs 

between July and August, while Harmattan (cold season) usually experiences strong winds between 

November and February. The average annual temperature at all locations is around 27 °C, although the 

temperature is high. However, the lowest temperature during the harmattan season is 21°C. From April to 

June temperatures are over 40 °C (Umoh, 2013).   

Qualitative Sample and Sampling Techniques 

Qualitative researchers are required to determine the sample size for their study to comply with the 

assessments of human subjects or ethics committees and to obtain approval from grant applications and 

funding agencies (Young & Casey, 2019). Although there are no definitive principles for determining 

sample size, researchers must collect a sufficient amount of high-quality data to answer the research 

question. Often the specified sample size proves to be unattainable or the subject of study may require the 

inclusion of additional participants. It is recognized that the desired sample size may change as the 

research progresses. Generalizability, a crucial aspect of quantitative research, is not considered a primary 

goal of qualitative research. Consequently, the sample sizes required for qualitative designs are 

significantly smaller than those required for quantitative research (Gill, 2020). The main goal of 

qualitative sampling is to obtain an appropriate number of participants and/or observations that provide 

comprehensive and insightful data and enable a comprehensive understanding of the phenomenon under 

study (Hennink et al., 2019). According to Sandelowski (1995), the term “sample size” in qualitative 

research can include the number of people, interviews, observations, or events studied. It is important that 

the sample size is sufficient to produce high quality data and enable an in-depth understanding of the 

topic (Sandelowski, 1995). The aim of qualitative sampling is therefore to select a sufficient number of 

participants and/or observations that provide rich data and lead to a comprehensive understanding of the 

phenomenon under study (Hennink et al., 2019). Determining the correct sample size for qualitative 

research depends on the researcher's judgment and experience in assessing the quality of the information 

collected in relation to the research method, sampling strategy, and intended research results. In this 

particular study, the sample size consists of 10 respondents. 

Sampling Technique  

Purposive sampling, also known as assessment or selective sampling, is the deliberate selection of 

volunteers who have knowledge of the subject matter being studied (Gill, 2020). This approach allows the 

researcher to specifically select individuals who will be of great value to the research, thereby enabling 

cost savings and the use of various strategies (Gill, 2020). The researcher strives to collect samples that 

appear to be representative of the larger population being studied (Elmusharaf, 2015). Consequently, this 

sampling method is the most commonly used approach to answer the research question as it allows the 

researcher to actively select the most productive sample (Elmusharaf, 2015). This involves establishing a 

framework that encompasses the variables that may influence an individual's participation, drawing on the 

researcher's practical understanding of the research topic, existing literature and evidence derived from 

the study itself. In addition, the researcher stratified participants based on the publicly accepted 

perspectives or ideas of people known to the researcher.     

Data Saturation 

Data saturation is closely related to participant selection and sample size; to ensure high data quality, a 

sufficient number of participants is essential. Qualitative researchers often claim that they have collected 

a sufficient amount of data to reach “saturation,” although there is often confusion about the exact 

meaning of this term. Data saturation occurs when no new information is obtained through interviews 

and/or observations (Morse, 1995). Determining the appropriate number of participants required to 
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achieve saturation in a study depends on several factors, such as: the reliability of the data, the scope of 

the study, the nature of the topic, the amount of valuable information obtained from each participant, the 

number of interviews conducted per participant, the inclusion of supplementary data, and the specific 

qualitative method and study design used (Morse, 2000). The research project reached its saturation point 

after conducting interviews with a total of ten (10) respondents.  

Qualitative Data Collection and Data Analysis  

Group interviews were conducted to collect data (one, two or three at a time). Through interviews, data 

were collected, advice, knowledge and experiences on risk identification in rice production performance. 

Because it provides an answer to the question of how risks are identified in rice production performance, 

this feature is particularly important for research (Creswell, 2014). An accomplished and qualified 

researcher conducted the focus group interviews. Before the interviews, several initial trips to the research 

areas and introductions to the farmers were made to ensure that the familiarization visit was carried out. 

The results were analysed using established qualitative methodologies and conventional coding (Creswell 

& Plano, 2011). The respondent’s comments were coded into the data to the greatest extent possible. Over 

the course of the entire coding process, we enhanced the codes as new concepts were developed. 

Eventually, the researcher combined related codes into broader categories. Each topic is then discussed 

and described before a final series of important subjects that best expressed the perspectives of the interest 

of the respondents. SPSS software was used to conduct descriptive analysis on the respondents' objective. 

Statistical information on frequency distributions and percentages are provided (Ho, 2005). Descriptive 

statistics are brief descriptive coefficients that describe the data set and reflect the entire population or a 

subset of the population (Dong-ah Choi et al., 2020). 

Quantitative Sample and Sampling Technique  

To determine the sample population of the study, multistage sampling was used where respondents were 

selected from the five selected clusters randomly selected from the 13 clusters. As a result, the researcher 

randomly selected some elements from each of the five clusters rather than using every element found in 

the selected clusters. After the cluster has been selected in the first step, it is now necessary to decide 

which components should be used in the second step. A comparable sample was then selected from each 

of the five clusters using simple random sampling to create the final survey sampling unit. The sample 

size of the analysis was therefore determined using the formula of Krejcie and Morgan (1970).  

     S =        X2NP (1 – P)              

          d2 (N – 1) + X2P (1 – P)  

  

Where S = sample size  

 X = Z value (e.g. i.96 for 96% confidence level)  

 N = Population size  

 P = Population proportion assumed to be 0.5 (50%)  

 d = Degree of accuracy (5%)   

Therefore, the sample size for the study will be:   

  

S =            1.962 x 221,175 x 0.5 (1 – 0.5)  

         0.052 (221,175 – 1) + 1.962 x 0.5 (1 – 0.5)  

 

S = 384   

  

Information from respondents was collected using a collection of modified questionnaires. The instrument 

was chosen because it had a wide range of applications, was widely used by other researchers with similar 

interests, and was considered appropriate. The study modified the tool developed by researchers such as 

Hillman and Keltz (2007); Karatas (2009); Kravchenko (2017) & Laradi (2017). On this basis, the 

researcher contacted several experts in the fields of agriculture, crop production and risk management and 

was asked to validate the tool. The selection of experts was based on their specialization and adapted to 

the parameters of this study.  
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The survey question for the second quantitative phase of the exploratory sequential mixed-method 

research analysis was developed using the qualitative phase data.  

Quantitative Data Collection and Data Analysis 

Data were collected from populations surveyed for analysis using a questionnaire. Previously, the 

researchers established contacts with respondents in the study area, who formally obtained rice production 

performance risk identification data from respondents in the study area. A duplicate survey was also 

provided for analysis and review. The researcher was now given additional opportunities to understand 

how risk management affects rice production performance in Kebbi state. Accessible transportation and 

other infrastructure have been provided to allow easy access to all destinations. In addition, the researcher 

simultaneously selected a team of enumerators who selected local agricultural students from their 

undergraduate and post graduate students. Local extension agents helped them build their relationships 

with farmers and assisted respondents in answering questions. The researcher and the enumerators 

discussed the objectives of the study and the manner in which the questionnaire should be completed with 

the on-site extension staff and the respondents. Following the meeting, researchers immediately received 

the completed survey. The respondents thanked them for their voluntary participation. The data was 

analysed using descriptive statistics.  

 

RESULT AND DISCUSSION  

The current study is divided into two sections and uses an exploratory sequential mixed-methods 

approach. In Phase 1 of the study, a qualitative approach was used to examine the effect of risk 

management on the performance of the rice production supply chain in Kebbi state, Nigeria. Based on the 

qualitative results of Phase 1, Phase 2 was a quantitative study that included the creation of a 

questionnaire based on the results of Phase 1. 

Qualitative Research Result  

To the maximum extent possible, the respondents' remarks were coded. The researcher improved the 

codes when new concepts were generated throughout the coding process. The researcher eventually 

grouped relevant codes into larger categories. Each topic is then discussed and described before moving 

on to a final series of essential subjects that best showed the respondents' interests. Therefore, each 

question was answered according to the respondent views. The following were the group interview 

questioned asked and the codes that represent the answers to given by the respondents. 
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What are the risks to rice production performance?  

Table 1: Qualitative Risk identification  

Weather and 

Natural related 

risk  

Biological and 

Environmental 

Related Risks  

Market Related 

Risks  

Logistic and 

infrastructure 

related risks  

Financial 

Related Risks  

Operational and 

Management 

Related Risks  

Floods, rainfall, 

sunlight, security 

issues, disease, 

death storm 

during 

Hammattan 

reported by all 

respondents, 

excessive 

temperatures and 

drought  

Birds coming 

during harvest 

season, 

nematodes, 

insect pests, 

diseases, rats, 

labor problems, 

lack or 

insufficient land 

for rice 

cultivation,  

Price 

fluctuations in 

rice yield, doubts 

about market 

demand quantity, 

doubts about 

market quality, 

cost of inputs, 

problems with 

middlemen and 

inflation, lack of 

or inadequate 

storage facilities 

Inadequate 

modern 

equipment, 

damage to water 

pump during 

irrigation, 

problems with 

bad roads, 

inadequate 

communication 

Insufficient 

capital to 

produce more 

rice, poor access 

to credit and 

problems with 

lenders before 

getting the loan, 

inadequate 

knowledge on 

how to get the 

loan, high 

interest rates 

even if you could 

get the loan. 

Problem of 

corruption 

among some 

bank employees 

in lending 

Right time to 

start sowing, 

poor decision-

making in 

resource 

allocation, 

inadequate 

knowledge of 

input use, quality 

control 

problems, poor 

use of good 

seeds, use of 

outdated 

knowledge in 

production, 

technical know-

how for the 

Operation of 

some modern 

equipment 

Sources: Group interview, 2022  

 

 

Quantitative Research Result  

Risks Identification  

The objective was achieved using descriptive statistics using SPSS software. The risks are divided into 

five categories: weather and nature-related risks, biological and environmental risks, market-related risks, 

logistics and infrastructure risks, financial risks and finally operational and management risks. Risks were 

identified using five Likert scales: 5) very serious, 4) serious, 3) neutral, 2) partially serious, 1) not 

serious  

Under weather and natural risks, their variables include precipitation (very serious) with a frequency of 

181 (47.1%), drought (very serious) with a frequency of 296 (77.1%), and temperature (very serious) with 

a frequency of 213 (55.5%). %), Hammattan (very serious) has a frequency of 243 (63.3%), and flooding 

(very serious) has a frequency of 226 (58.9%). Under biological and environmental risks, its variables 

include pests and diseases (very serious) with a frequency of 194 (50.5%), land ownership (very serious) 

with a frequency of 318 (82.8%), bird and rodent infestation (very serious) with a frequency of 258 

(67.2%), villager migration (very serious) with a frequency of 275 (71.6%) and wild animals (very 

serious) with a frequency of 339 (88.3%). Market-related risks with their variables include high prices of 

inputs (severe) with a frequency of 196 (51.0%), demand and supply (very serious) with a frequency of 

301 (78.4%) and the lack of uniform quality for Rice seed (very serious) with a frequency of 248 (64.8%), 

inadequate market information (very serious) with a frequency of 264 (68.8%) and lack of storage 

capacity at farm level (very serious) with a frequency of 353 (91%). Logistics and infrastructure related 

risks, their variables are infrastructure and service costs (serious) with a frequency of 198 (51.6%), loss of 

own production capacity for technical reasons (very serious) with a frequency of 271 (70.6%) , livelihood 

farming practices (very serious) with a frequency of 265 (69%), lack of standard market infrastructure 
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(very serious) with a frequency of 289 (71.3%) and poor organization and farmers' cooperatives to 

facilitate supply activities (very serious). a frequency of 345 (89.9%).  Financial risk variables that 

include inadequate financial support (very serious) occur with a frequency of 200 (52.1%), delays in 

accessing financial support (very serious) occur with a frequency of 276 (71.9); and high transaction costs 

(very serious) has a frequency of 236 (61.5%), corrupt practices of agents and bank employees (very 

serious) has a frequency of 273 (71.1%) and no loan without guarantee (very serious) has a frequency of 

326 (84%). Operational and management risk variables include poor management decisions in asset 

allocation (very serious) with a frequency of 208 (54.2%), poor decision making in the use of inputs (very 

serious) with a frequency of 291 (75.8%). Inadequate quality control of inputs (very serious) has a 

frequency of 243 (63.3%), forecasting and planning errors (very serious) has a frequency of 300 (78.1%) 

and the use of outdated seeds/inputs (serious) a frequency of 197 (51.3%). These results show that rice 

production is exposed to a number of risks, including natural disasters such as floods and droughts, as 

well as pest and disease attacks (Ambarawati et al., 2018). The result is similar to the findings of 

(Echebiri & Onu, 2019) who said that in their study, weather and nature-related risks, biological and 

environmental risks, and market-related risks were all identified as serious risks. While the biggest risk 

according to (Effiong, 2014) is changes in weather and climate in agriculture. Also, Pakdeenarong & 

Hengsadeekul (2020) said that market-related risks, biological and environmental risks, logistics and 

infrastructure-related risks, weather-related and nature-related risks are the identified risks affecting 

organic rice production. As Sugiarto et al. (2018) opined, weather and natural risks as well as biological 

and environmental risks are the main risks identified in their research on rice supply chain. According to 

Adeosun (2016), their research concluded that weather and natural, biological and environmental risks as 

well as market, operational and management risks are the risks identified in the rice supply chain in 

Nigeria. While weather and natural risks, market related risks and operational and management risks are 

the risks identified by (Vorapai & Ongkunaruk, 2016). As Guritno et al. (2019) described in their study, 

weather and natural, biological and environmental risks are the risks identified in the rice supply chain. In 

another development by (Ambarawati et al., 2018), they noted that biological and environmental risks are 

identified in rice production. While Apriana et al. (2017) identified biological and environmental as well 

as weather and nature-related risks in their research are the increasing risks identified that impact rice 

production. The biggest sources of risk affecting rice production in Soba are technical and financial 

concerns, according to the findings. This means that producers do not have the necessary funds or 

equipment to continue their operations (Obadoba & Umar, 2019). However, Kahan (2013) said that 

weather changes and emergence of pests and diseases have all been identified and impact rice 

productivity. Equipment failures as well as market price volatility are all identified. Borrowing can also 

be risky due to interest rate fluctuations. Such risks can have a significant impact on farm income. Finally, 

there are concerns about the health and well-being of the farmer and his family, as well as the labor 

supply on the farm. The main activity of management is decision making, every action has a result or 

effect. In most cases, however, the outcome of a decision cannot be predicted. As the risk becomes more 

complex, it becomes more difficult for farmers to make an informed decision. Farmers need information 

about many aspects of the farm to make informed decisions. Farmers need to develop strategies to 

manage risks and protect themselves against future uncertainties. In another development by (Donye and 

Ani, 2012), these elements include land, labor, agricultural implements, and materials and market 

systems. On the other hand, weather risks, biological risks, technological risks and economic and social 

risks were considered as other risks that reduce the quality and quantity of agricultural products and 

products. Madukwe (2012) also mentioned that changes in rainfall patterns are recognized as a result of 

climate change and have significant consequences. Additionally, flooding and changing rainfall patterns 

were the most noticeable impacts of climate change, according to respondents. Extreme events such as 

drought pose increased climatic risks to crop productivity. Changes in crop yield no longer depend on this 

variable once moisture availability is sufficient, i.e. it will no longer be the limiting factor (Adejuwon, 

2005). According to the results, explosions and rat attacks were the most common causes of failure in rice 

production (Ambarawati et al., 2018). Unexpected yield performance, germination failure, seed shortage 

during the sowing season and crop loss due to pest infestation were highlighted as important yield risks 
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based on the findings of (Pervez et al., 2022). Identifying agricultural risks in a different development of 

(Nto et al., 2014) is particularly important for farmers, who are often already poor and do not have the 

resources to absorb shocks, as agriculture is subject to high Variability in yields makes it impossible for 

farmers to predict exactly how much yield they will produce or market in a given farming season. But 

(Ibeagwa & Onyekachi, 2019a) said in their research that fluctuations in input/output prices were cited by 

all respondents as a major source of risk. While Obadoba & Umar (2019) opined that technological and 

financial risks were the major risks to rice production in Soba. According to the findings of (Usman et al., 

2017), farmers are exposed to production risks, financial risks, human or personal risks, market or price 

risks and technology risks. Various sources of risk in the rice supply chain were identified, including 

production risks, processing risks and storage risks, and it was also found that risks existed not only 

during the production phase but also during the processing and storage phases (Ayinde et al., 2016).   

Among the identified risks faced by rice farmers is according to the study by (Ajala & Gana, 2015). 

Ploughing, planting, weeding, harvesting, threshing and transporting are difficult and tedious tasks; the 

problem is compounded by the lack of proper tools, equipment and equipment for rice cultivation. 

Furthermore, the equipment provided is often out of reach of the ordinary farmer. For various agricultural 

tasks, most farmers rely on simple, labour-intensive hand tools such as hoes, slashers, sickles, axes and 

rakes. Other problems include lack of industrial dynamism due to ineffective government policies and 

excessive production costs (Ajala & Gana, 2015). According to the findings of (Okereke & Okerere, 

2012), they also pointed out that the identified risks to farmers include lack of finance, pest infestation, 

difficulty in obtaining inputs and diseases affecting both crops and animals. There is also a lack of access 

to new agricultural technologies, their high cost, lack of access to weather information and lack of 

funding. The findings of Aminu, F.O., Balogun, E.O.S and Oke, 2019) showed that farmers' main 

production risks included unpredictable rainfall, pests and diseases. The biggest personal and marketing 

risk farmers faced was disease and low crop prices, respectively. They also trusted that insurance and lack 

of access to credit were the biggest financial risks (while the lack of agricultural credit and government 

subsidies were the biggest institutional risks). Results also from (Edeh & Eboh, 2011) show that while 

relative humidity and temperature during the growing season were risk-increasing factors, rainfall 

intensity and length during the growing season were classified by the author as risk-reducing factors in 

rice production. Furthermore, it was found that illness/death and farm theft were identified as additional 

sources of risk by respondents in the study area (Ibeagwa & Onyekachi, 2019b). Although most risks are 

comparable, the different weather conditions can impact pre-harvest activities and change the perception 

of risks by each level of the supply chain (Guritno et al., 2019). According to the findings of (Vorapai & 

Ongkunaruk, 2016), there are a number of risks identified by respondents, including flooding and debt, 

which represent the greatest risk and are geographically located in an area with a lot of rainfall. As also 

mentioned by (Anthony et al., 2021), in order to produce rice and choose a market, small-scale rice 

farmers had to contend with a number of obstacles, such as fires, thefts, attacks by herdsmen, floods, 

transportation problems, poor storage facilities, inadequate financing, lack of land or tractors, low prices, 

high chemical costs, inadequate fertilizer, lack of improved seeds, inadequate growth resources and lack 

of credit facilities. Furthermore (Atta, 2017), their research findings indicate that production and 

marketing risks include fluctuating producer prices, unpredictable rainfall, fluctuating input prices, 

diseases and pests, accidents resulting in health or disability, natural disasters and the inability to meet 

quality standards.  
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Table 1: Quantitative Risks Identification   
Risks Identification   Responses  
  Very severely  Severely   Neutral   Partially severe  Not severe  

  Freq   %  Freq   %  Freq   %  Freq   %  Freq   %  

Weather & Natural Risk  
Rainfall   181  47.1  159  41.4  14  3.6  20  5.2  11  2.7  

Drought   296  77.1  87  22.7  1  0.3  0  0.0  0  0.0  

Temperature   213  55.5  177  30.5  17  4.4  22  5.7  15  3.9  

Harmattan   243  63.3  85  22.1  16  4.2  26  6.8  14  3.8  

Flooding   226  58.9  77  20.1  24  6.3  39  10.2  18  4.7  

Biological & Environmental Risk  
Pests and diseases   194  49.5  190  50.5  0  0.0  0  0.0  0  0.0  

Land tenure   318  82.8  66  17.2  0  0.0  0  0.0  0  0.0  

Birds and rodent infestation   258  67.2  126  32.8  0  0.0  0  0.0  0  0.0  

Villagers migration   275  71.6  109  28.4  0  0.0  0  0.0  0  0.0  

Loose animals   339  88.3  45  11.7  0  0.0  0  0.0  0  0.0  

Market-Related Risk  
High price of production inputs   186  48.4  196  51.0  1  0.3  1  0.3  1  0.3  

High/low demand and supply   301  78.4  83  21.6  0  0.0  0  0.0  0  0.0  

Lack of uniform grade for rice 

seed   
248  64.8  135  35.2  1  0.3  0  0.0  0  0.0  

Inadequate market information   264  68.8  120  31.3  0  0.0  0  0.0  0  0.0  

Lack farm-level storage capacity  353  91.9  31  8.1  0  0.0  0  0.0  0  0.0  

Logistics and infrastructure-related risk  
Infrastructure and services cost   186  48.4  198  51.6  0  0.0  0  0.0  0  0.0  

Loss of own production capacity 
due to technical reasons  

271  70.6  112  29.2  1  0.3  0  0.0  0  0.0  

Subsistence farming methods   265  69.0  119  31.0  0  0.0  0  0.0  0  0.0  

Lack of standard market 

infrastructure   
289  71.3  95  24.7  0  0.0  0  0.0  0  0.0  

Poor farmer organization and 

cooperatives   
345  89.9  39  10.2  0  0.0  0  0.0  0  0.0  

Financial-related risk  
Inadequate financial support   200  52.1  184  47.9  0  0.0  0  0.0  0  0.0  

Delays in accessing financial 
support   

276  71.9  104  27.1  1  0.3  0  0.0  0  0.0  

High transaction cost   236  61.5  148  38.5  0  0.0  0  0.0  0  0.0  

Corrupt practices of agents and 

bank officials   
273  71.1  111  28.9  0  0.0  0  0.0  0  0.0  

No loan without surety/security   326  84.9  58  15.1  0  0.0  0  0.0  0  0.0  

Operational and management-related risk  
Poor management decisions in 

asset allocation   
208  54.2  176  45.8  0  0.0  0  0.0  0  0.0  

Poor decision making in the use 

of inputs   
291  75.8  91  23.7  2  0.5  0  0.0  0  0.0  

Inadequate quality control of 
inputs   

243  63.3  141  36.7  0  0.0  0  0.0  0  0.0  

Forecast and planning errors   300  78.1  84  21.9  0  0.0  0  0.0  0  0.0  

Use of outdated seeds/Inputs   185  48.2  197  51.3  1  0.3  1  0.3  0  0.0  

Total   384  100                  
Source: Field Survey, 2022.  
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