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Abstract 

The agricultural sector must be sustainable to reach its full potential. However, there are 

numerous obstacles to Rwandan agriculture's long-term viability, including soil degradation, poor 

soil fertility and lower yields. The thesis determines the motivational behaviour of farmers in 

adopting sustainable agriculture innovations. It further assesses the influence of factors on farmers' 

decisions for using sustainable innovations. A survey of 50 farmers from Abakorana Murava 

Cooperative uses a structured questionnaire. The results indicated that 94% of respondents 

highlighted market availability as a motivation for introducing innovations in agriculture. Market 

demand, profit expectation, access to finance and input availability contribute to adopting 

sustainable innovations. Ensuring that conservation efforts are efficient and sustainable can be 

achieved by supporting research and development in sustainable technologies and providing 

incentives to encourage adoption. 
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1 Introduction 

Agriculture is one of the main sectors of the economy and has a significant impact on the natural 

environment (Lamek et al., 2016). Agriculture is the backbone of the Rwandan economy, 

accounting for 34 percent of the national GDP and employing more than 80% of the population. 

The achievement of Vision 2020, the Millennium Development Goals and the Strategy for 

Economic Development and Poverty Alleviation is highly dependent on agriculture. The sector 

faces various challenges, most notably that the system has an extensive global margin. Rwanda 

has one of the most densely populated areas in Africa; smallholder farming, with an average area 

of 0.7 ha per household (Minagri, 2009). 

Intensive agricultural production requires the use of more industrial inputs (i.e., mineral 

fertilizers and crop protection products) and their inefficiency or overuse, which can pose a severe 

threat to the environment, for example, soil quality, biodiversity, and animal welfare (Amani & 

Rodriguez-Eugenio, 2018). In animal husbandry, high amounts of natural fertilizers are rich in 

nitrogen and phosphorus, which, if misused and stored, can be a source of pollution, especially 

water pollution (Thortorn, 2010). 

Numerous studies indicate the need to plan for the economy, including agriculture, according 

to the principles of sustainable development (Majewski, 2008). Natural resources are scarce, 

particularly non-renewable (Siebrecht, 2020). Sustainable agriculture produces abundant food 

without depleting the earth's resources or polluting the environment. The sustainability of 

agriculture is based on the idea that we must meet current needs without compromising the ability 

of future generations to meet their needs. As a result, long-term management of natural and human 

resources is as important as short-term economic benefits (Altieri & Nicholls, 2012). Other 

environmental factors vandalism of agricultural activities includes improper compost 

management, gaseous and dusty material from excessive farming or animal husbandry to air, and 

improper waste management (Ogbuewu, 2012). It can be concluded that the level of negative 

impact on agriculture's environmental production depends on the type of farm and production 

system (Batalla, 2015). 
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Land management and natural resources, including the conservation or improvement of these 

resources and their use in ways that allow them to grow in the future and in terms of animal welfare, 

should be of management consideration (Thornton, 2010). Long-term sustainability of the agro-

ecosystem is impossible without the knowledge, technical skills, and skilled work required to 

behave responsibly. As agriculture evolves continuously and in a particular context, sustainability 

requires a diverse and flexible knowledge base that includes formal, experimental research and 

local farmers' knowledge. Community structures supporting the farmer and scientific education, 

encouraging innovation, and researchers' cooperation can improve agricultural productivity and 

long-term sustainability (Brodt, 2011). 

Motivation is not simply a matter of motivating oneself; it also includes elements that guide 

and maintain these goal-directed actions (although such motives are rarely seen directly). As a 

result, we often must consider why people act the way they do. What exactly lies behind the 

motives? (Carsrud & Brannback, 2011). 

Farmers' natural preferences, market considerations, cultural and socio-economic factors 

contribute to their adoption of sustainable technologies. Despite the growing interest in sustainable 

agriculture and the increasing number of projects and policies to promote these processes in many 

countries, there has been little evaluation of a series of motivation-outcome, that is, how positively 

motivated factors encourage discovery and how these incentives to work (Valeria, 2021). 

It is not easy to understand how farmers behave in conservation. Creating a complete picture 

of the motives and processes that contribute to SAP acquisition is why there is a need to understand 

the economic and social dynamics that influence farmers' desire to adopt innovations. Sustainable 

techniques play an essential role in increasing farm productivity, strengthening food security, 

improving economic growth, improving soil fertility, reducing the risk of drought and water 

scarcity, soil erosion, and maintaining biodiversity and agro-ecosystem sustainability (Adnan et 

al., 2018). 
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2 Literature Review 

2.1. Agriculture in Rwanda 

The agricultural sector accounts for 33% of the national GDP. Rwanda's GDP has risen by 7 

percent since 2014. Tea and coffee are the leading exporters, and agriculture is considered the 

mainstay of the economy on a subsistence basis as the entire population produces about 70%, and 

the labour market contributes. Agriculture is an essential component of Rwanda's national growth 

plan, vision 2050. Government plans to close the agricultural sector to include commercial 

agriculture and fully commercialized Agro-processing and technology-focused by 2050 (Yongabo, 

2021). 

The Rwandan agricultural sector remains the backbone of the Rwandan economy in terms of 

employment and income generation for many families (NISR, 2013). The country is plagued by 

population growth (albeit slower), declining agricultural land size, inadequate agricultural 

technology, and soil erosion resulting in declining fertility, over-cultivation, and limited use of 

agricultural resources. These problems are exacerbated by insufficient expansion, land 

redistribution, incomplete financial markets, and poor rural infrastructure (Bizoza et al., 2007). 

Therefore, the Ministry of Agriculture and Animal Resources (MINAGRI), Rwanda, through its 

operational agency, the Rwanda Agricultural Board (RAB), launched 2007 a program to 

strengthen the crops (CIP) to address those issues, avoid their dependence on rain-fed agriculture 

and to ensure food security and independence (Kathiresan, 2012). 
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Crop production quantity in Rwanda 
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Figure 1. Crop production quantity in Rwanda (FAOSTAT 2020) 

The government's crop intensification program (CIP) included subsidies such as improved seed 

and inorganic fertilisers available through the national agriculture extension system and the land 

consolidation policy, which increased land cultivation as co-operatives and associations are 

credited with the increased production. Furthermore (MINAGRI, 2020) 

Rwanda's fields are particularly prone to soil erosion due to its steep and mountainous terrain, 

weak soils and a high concentration of 1156 mm rainfall concentrated during the rainy season. 

According to an international assessment, Rwanda was one of the 22 countries most affected by 

landslides. Based on previous studies, the most common soil erosion, and other land-related 

problems, especially in Rwanda, are due to unsustainable agricultural practices and land 

management due to overcrowding (Fidele, 2016). 

2.2. Rwanda Climate 

The climate of Rwanda, Rwanda has a tropical highland climate with moderate temperatures 

to those of the equatorial countries due to its high altitude. The average annual temperature varies 

from 16 ° C to 20 ° C, with no significant differences. It is raining heavily, but it can be not very 

clear. In the highlands of the Congo-Nile plateau, the average temperature varies between 15 ° C 

and 17 ° C and rainfall are very high (Hara et al., 2022). 
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The country is divided into four climate zones: the eastern plains, the central plateau, the 

highlands, and the districts surrounding Lake Kivu. The eastern plains receive 700 to 1,100 mm 

of annual rainfall, with mean annual temperatures ranging from 20 to 22 degrees Celsius. The mean 

yearly temperature in the central plateau region is between 18°C and 20°C, with rainfall ranging 

from 1,100 to 1,300 mm. The Congo-Nile Ridge and the volcanic ranges of Birunga get between 

1,300 and 1,600 mm of annual rainfall, with annual mean temperatures ranging from 10 to 18 

degrees Celsius. Annual rainfall in the Lake Kivu and Bugarama plains ranges from 1,200 to 1,500 

mm, with mean yearly temperatures ranging from 18 to 22 degrees Celsius. The country has four 

climatic zones. The long rainy season runs from March to May, and the short rainy season runs 

from September to November, whilst the long dry season lasts from June to August, and the short 

dry season lasts from December to February. The annual rainfall is 1,170 mm. Precipitation occurs 

throughout the year in Rwanda, with the heaviest amounts falling between September and May 

(Rwanda climatology 2020) 
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Figure 2. Monthly average temperature in Rwanda (Rwanda climatology 1991-2020) 

The Rwandan government's goal is to work hard to increase crop production and all agricultural 

activities as a critical factor in the country's economic growth. Improving and managing soil 

quality is an essential account of sustainable agriculture. Agricultural processes can improve and 

protect the quality of the soil. The common belief among sustainable agricultural experts is that 

"healthy" soils are an essential part of sustainability; healthy soil will develop good crops with 

good yields with more vigour and less risk of pests (Kassie et al., 2013). The government's annual 

budget expenditure on sector assistance is essential but is expected to recover over time. A 

significant shift in its focus is required on agricultural policy away from the single farming 

approach and towards this one which allows farmers to adapt to changing conditions at the local 

level (Miklyaev, 2020). 
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Crop management practices that reduce soil quality are common, with plenty of water, fertilizer, 

pesticides, and farming power to sustain the harvest. In sustainable systems, the soil is seen as a 

soft and viable material to be protected. It must be protected and nurtured to ensure long-term 

productivity and sustainability. Protective measures, replacing crops, compost, and manure, 

improve soil productivity and reduce tillage while maintaining soil cover (Mekonen & 

Tesfahunegn, 2011). 

Livestock Master Planning (LMP) presents improved biology, nutrition, and health 

programs for investment interventions and associated policy support to help achieve Rwanda's 

growth. The program and policies to increase efficiency and overall productivity in critical areas 

of the beef development program, red beef, milk, poultry, and livestock pig price chains (Shapiro 

et al., 2015). Under the recommended level of investment, the increase in the production of red 

meat in cattle, sheep, and goats from 2017 to 2022 was 32%, 33% and 50%, respectively. The 

GDP contribution of red meat from cattle to all areas and programs in Rwanda increased to 19% 

(Shapiro et al., 2017). 

In analysing this diversity, especially agricultural systems are considered. Agricultural 

activities worldwide are creating growing concerns about their impact on the environment. The 

most expensive agricultural model widespread in the West has revealed the environmental limits. 

However, the various effects of agricultural production on the environment can also be seen 

depending on product type. Other factors will be involved in the production of plants and other 

animals. Pig production will have a different impact on the environment than cattle production 

(Berry et al., 2006) 

From an economic point of view, the most important are industrial production systems 

characterized by high density, high volume, and concentration. Farms can carry out the industrial 

process with no arable land (e.g., commercial pig production food). Such overcrowding creates 

many environmental problems related to waste management, compost, and odourless. For 

example, liquid manure is very dangerous in groundwater and surface water rivers. Excessive 

amounts of fertilizer contain a large portion of water, such as liquid manure and slurry, which 

interferes with the visible features of the soil (Askarov et al., 2019). 
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2.3. Sustainable Agriculture Innovations 

Sustainable agricultural practices allow for the efficient use of natural resources, reduce the 

environmental impact of agriculture, and increase resilience to climate change and diversity. Crop 

rotation, improved crop diversity, cover crop use, tillage and mitigation systems, integrated pest 

management, livestock and crop integration, sustainable agroforestry methods, and precision 

farming are just a few examples. Our food production systems are unsustainable, but the good 

news is that many aspiring farmers and scientists are using new, sustainable, social, and 

environmental farming systems. Sustainable farming methods are suitable for all farms as they 

produce a variety of fuels, food, and textiles. A sustainable farming system increases productivity 

while minimizing environmental damage through new science-based methods (Migiro, 2021). 

A variety of sustainable agricultural practices Pesticides, chemical fertilizers, and other 

chemical additives are widely used in industrial agriculture. However, due to the negative aspects 

of this approach, there has been a modest movement in recent years toward the adoption of 

sustainable farming practices (Migiro, 2021). Rotating crops involves planting various crops in a 

particular area at certain times. Crop rotation helps maintain or improve soil health while 

preserving or increasing agrarian productivity over time (Shah et al., 2021). Cover crops are plants 

that are cultivated to cover the soil. Cover plants control soil erosion, soil fertility, soil quality, 

water, weeds, pests, diseases, animal diversity, and animals in an agricultural ecosystem system 

that is controlled and man-made (Adetunji et al., 2020). Reducing tillage is a way to reduce soil 

erosion by leaving agricultural or ethnic waste on the ground rather than dumping or compacting 

it into the soil. Farmers save money on machinery, fuel, labour, and time by ploughing less (Pelosi 

et al., 2014). 

Other sustainable innovations include integrated pest management methods - Although 

pesticides help control pests and agricultural production, overuse of certain pesticides results in 

several pest resistance. Plants attract various insects, birds and other species; some small animals 

can eat insects that damage plants. To help control pests, the farmer may release valuable insects 

such as lacewings and ladybugs on the farm. Planting trees near the farm will attract birds that will 

live in nests and even eat insects, thus reducing the number of insects (Karuppuchamy & 

Venugopal, 2016). 
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Hydroponics and Aquaponics, a sustainable farming method or garden, allow you to produce 

fish and vegetables in the same system. Fish waste is converted into nitrates, plants use it as 

fertilizer, and plants filter and purify the fish's water. Aquaponics is an independent, well-balanced 

environment. Insects and soil-borne diseases that damage monoculture crops have been reduced 

to land use. Because the subsoil can be disinfected and reused between plants, hydroponics can 

effectively control pests and diseases carried by the soil by eliminating plant and soil contact 

(Somerville, 2014). 

Polyculture farming involves planting a variety of plants in one place. These types are often 

complementary, allowing a wide range of assets to be produced in one place while making full use 

of available resources. High biodiversity makes the system extremely resilient to climate change, 

supports healthy food, and utilizes natural processes to maintain soil fertility. Because of these 

benefits, collective farming has been the best agricultural strategy. Co-crop production is still 

typical in developing countries, even though it has been eliminated in industrialized countries 

(Ghazali et al., 2016). Permaculture is a core ethical and strategic plan based on sustainable 

agriculture, land reform, water conservation, and waste management. The main goal is to apply 

the permaculture principles to enable people to become their producers and move away from being 

loyal consumers (Newman & Jennings, 2012). 

2.4. Farmer's Attitude, Perception & Motivation 

Attitude refers to 'human testing of any psychological object'. Information objects is based 

on three common categories of information: cognitive information, emotional information, and 

information about past behaviours (Allen et al., 2003). Attitude is a tendency to act in a certain 

way. A state of readiness influences a person to act in a particular manner (Rahman et al., 1999). 

Therefore, agricultural assessments can lead to adequate definition and predictability of farmers' 

economic behaviour and use in conservation and environmental issues, focusing on the influence 

of climate change as predictors of conservation behaviour (Dimara & Skuras, 1999). Attitude is 

understood as a learned tendency to continuously be positive or negative (Schiffman & Kanuk, 

1997). In addition, attitudes are positively motivated; they move a person to a specific behaviour 

or turn away from another (Giraldi, 2005). 
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Attitudes may change, and when they do, a new approach may replace the old one, but it 

does not exclude the existing one (Wilson et al., 2000). According to this model of dual attitudes, 

at the same time, people may have different attitudes toward something in the same area, which 

may express a vague or abnormal attitude and a clear one (Ajzen, 2001). Emphasizing this view, 

Schiffman and Kanuk (1997) emphasize that attitudes are consistent with the behaviour they 

display. A specific situation can cause people to behave in a way that is not in line with their mood 

(Giraldi, 2005). 

According to Ajzen J (2001), attitudes are characterized by other factors such as stability 

over time, endurance, and the ability to predict behaviour. These factors are closely related in 

composition, gender, age and race, highlighting that attitude is a cohesive structure. The author 

points out that the power of perspectives can vary over a person's life cycle with great force 

throughout life. Strong relationships are associated with the most accessible beliefs, and when 

mental strength is assessed with specific meanings, they show a greater tendency to resist change 

(Ajzen, 2001). 

Previous studies have found positive relationships between farmers' attitudes, ideas, and 

socio-economic levels concerning and participation in environmental programs (Jordan et al., 

2005). Baynard and Jolly (2007) found that the perceptions of grain farmers about the risk of 

environmental degradation were a factor in shaping their mental states, as well as, indirectly, and 

their natural actions. Barreiro-Hurle et al., (2008) and Jordan (2005) found that high social capital 

levels positively affected farmers' perceptions and ideas for participating in environmental 

programs. Social money is defined as a sense of empathy and moral responsibility for other people 

or groups, known as "doing the right thing" (Jordan, 2005). Similarly, several certified growers of 

sustainable floriculture state their reason for embracing sustainable practices as "the right thing to 

do" and their responsibility as business owners. 

However, the Theory of Planned Behaviour (TPB) states that attitudes alone are not 

sufficient to predict behaviour because social pressures and perceived difficulty in acting are also 

essential factors (Hattam, 2006). TPB was based on two studies in which positive attitudes alone 

were negative predictors of biological acceptance of organic farming and the impact of 

environmental attitudes on environmental behaviours (Hattam, 2006; Kaiser et al., 1999). 
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Hattam (2006) found that avocado growers who saw their ability to adopt an organic 

production system significantly impacted their goals. Farmers who had negative views of their 

skills were less likely to adopt sustainable practices, even though they understood its importance 

and had environmental concerns (Hattam, 2006). As a result, farmers with negative attitudes and 

perceptions about sustainability, their skills or low social incomes may be less likely to adopt 

sustainable practices. 

The Collins Essential English Dictionary (2006) has defined perception as insight or 

intuition and a way of viewing. Farmers' decisions to use new agricultural technologies instead of 

other (old) technologies are based on complexity (Elizabeth et al., 2011). Their research concluded 

that it is more likely that the farmer's attitude and ideas will influence the successful adoption of 

ecosystems. However, farmers' perceptions of compliance with sustainable practices and their 

farming systems emerged as the best predictions for adopting such practices (Sheikh et al., 2003) 

found that attitudes toward technology and communication with extension agents were the main 

factors influencing the acceptance of the non-planting practice. Therefore, there is a need to find 

out farmers' views about using the selected sustainable agricultural technologies. 

Motivation is a process that initiates, directs, and maintains goal-oriented behaviour. 

Motivation involves the biological, emotional, social, and cognitive power that unlocks behaviour. 

In everyday use, motivation" is often used to describe why a person does something. It is a force 

that drives human actions (Senay et al., 2010). Farmer's inspiration recognizes three basic 

individual psychological needs for independence, ability, and communication, forming the basis 

on which inspiration is built. Independent behaviour "is voluntary when a person fully approves 

of the actions they participate in, and the values expressed by the actions. So, people are more 

independent when they act following their real interests or values and inclusive desires". 

Competence demonstrates the importance of being competent and knowledgeable about the tasks 

performed and maintaining those skills and knowledge of the person in practice. Communication 

shows the need for people to connect with others in the community and be aware that others love, 

care for, accept, and support their actions and behaviour (Hoffmann et al., 2007). 
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Motivation for certain behaviours can range from external control based on an external topic 

to internal motivation. There are two types of external motivation: external motivation is governed 

by external motives and is associated with external law, reward (e.g., subsistence) or punishment 

(e.g., for good health or fertile soil in principle or value. In the case of the adoption of an invention, 

other internal behaviour is expected to lead to higher acceptance opportunities, more substantial 

persistence of the applied invention and better quality of the initiated invention. (Hirst et al., 2009). 

2.5. Adoption Influencing Factors 

Achieving environmental sustainability in agriculture requires properly managing the 

ecosystems and resources that farmers rely on, which can deliver valuable public goods, especially 

ecosystem services. Farmers generally must do more work or allocate more resources, and they do 

so in response to specific incentives offered by laws and market conditions and local and national 

government assistance and public-private partnerships (Bommarco et al., 2013). Sustainable 

measures may include reducing the use of potentially environmentally friendly materials or 

switching to more widely available resources while maintaining agricultural competitiveness and 

economic viability. Public finances, personal efficiency, training, and resources play an essential 

role in adopting sustainable innovations (Renwick et al., 2013). 

Agricultural production and yield is the most crucial indicator of a farmer's success as it 

symbolizes the outcome of all agricultural workers and the resources placed on crop development 

on their farms (Angelsen, 2010). Agro-ecological problems such as soil erosion and property flow 

are most likely on high-rise farms. The presence of such environmental issues puts agricultural 

production at risk. Another problem for long-term farms is conserving soil quality while still using 

it (Kukal & Irmak, 2018). Farmer's Associations and Co-operatives, including informal sources 

(e.g., other farmers) and official sources of information, are used to disseminate information. To 

grasp this idea, where information is essential, farmers must believe that they can access specific 

sources, understand the information, and use sustainable innovations (Garibaldi et al., 2011). 

Labour intensive, the size of a large home indicates improved management capabilities. 

(Bruwer, 2013). The size of the farm can be used as a representative of wealth: large farms benefit 

from a high level of the economy, increased productivity, and increased farm income. 
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Financial backups are for getting a loan and a mortgage. Farmers have better investment 

potential and lower risks if their financial knowledge improves (Niroula & Thapa, 2005). Practices 

for managing natural resources - Similarly, the land you own will be managed more efficiently 

than the leased land and passed on to the offspring. Although it is difficult to capture all aspects of 

the farm, the farm region is used to show the region's diversity in the quality of natural resources 

(Sahrawat et al., 2010). 

Social capital is built within the framework of the development of the Rural Agricultural 

Producers' Coalition, operated by members and enables participants to work effectively to achieve 

shared goals. Co-management contributes significantly to the development of co-operative, 

organizational and operational levels. In addition, it assists union members in obtaining product 

certifications such as certificates and improving the lives of co-operatives by overcoming market 

failures, reducing transaction costs, solving information asymmetry problems, and adopting new 

technologies (Biresaw, 2019) 

Tropical livestock units owned by the family raise the possibility of using sustainable 

technologies. The positive contribution of livestock to due to increased availability of animal 

manure, allowing farmers to use farm-saving equipment such as direct-seeking, reduce hard work 

in erosion control activities such as collecting stones, and better access to animal manure (Hoag, 

2018). In addition, households with more animals are more likely to earn extra money by selling 

livestock and livestock products. The funds can be used to buy better seeds and other related items. 

Gender is a crucial phase of social segregation and refers to the social and economic, 

political, and cultural factors that affect both men and women (World Bank et al. 2008). There are 

gender gaps in access, control, and ownership of resources such as land, livestock, and water; 

technical assets; and inequality of staff contributions and decision-making skills regarding 

agricultural production and processes. These gaps indicate that gender issues will impact the 

adoption of soil land management (Villamore et al., 2014). 

Previous studies have examined the role of age and operation size on adoption. Three 

studies found that an increase negatively influenced the adoption of new practices, such as 

conservation programs and organic production in the grower's age, yet positively influenced by 

education levels (Hattam, 2006). 
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Older farmers were less likely to adopt new conservation and organic practices unless they 

involved minimal labour and did not need new investments in capital or knowledge (Barreiro-

Hurle et al., 2008; Hattam, 2006). Education - Recent participation in training courses is associated 

with a direct acquisition. Those landowners who attended most training courses were more likely 

to apply the procedures than those with less education. Agriculture education at the intermediate 

and higher levels continues to play a critical role in rural development and long-term agricultural 

production. Outstanding agricultural research and the use of well-trained human resources can 

result in significant production gains, this can only be achieved if timely agriculture education is 

provided to various groups and levels, as well as a good partnership between a country's education, 

training, and agriculture policies (Gazi et al., 2009). 
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3. Aims of the Thesis 

The main aim of the thesis is to investigate what motivate and drive farmers to implement 

sustainable innovations. 

The specific objectives 

1. To explore the use of sustainable agriculture innovations among smallholder farmers. 

2. To investigate the farmer's motivation for the implementation of agricultural innovations. 

3. To identify the drivers for farmers' to use sustainable agricultural innovations. 
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4. Methodology 

3.1. Study Area 

The study area highlighted in a red circle (Figure 1) is the Gisagara district in the Southern 

province, with a population of 307,000 in 680 km 2 (260 sq. mi). Gisagara district's temperate 

climate features a series of irregular seasons that range from rainy to dry: Season A, which runs 

from September through December, is marked by heavy rainfall, especially in December. Season 

B begins in January with much rain, during April has much rain and concludes in June. Season C 

is the dry season that starts in July and ends in September. 

The average annual temperature hovers around 20 degrees and yearly precipitation of about 

1200 mm. Agriculture is the main activity of the households in Gisagara District. Agriculture 

employs 84.6 percent of the working population, 24.5 percent are agricultural wage workers, and 

60.1 percent are self-employed farmers). Non-farm wage workers account for only 15.4 percent of 

the workforce. (Gisagara District Development 2018). 
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Figure 3 Study area 

The data were collected using a soft copy of the questionnaire from Abakorana Murava co­

operative with over 1600 members. Respondents were house heads who are members of the co­

operative who were both female and male. The sample size for the study was fifty (50) respondents. 

The survey was conducted through a structured questionnaire. The questionnaire contains 

demographic questions, farmers' perceptions, and farmers' decisions to use sustainable 

innovations. 

The literature overview is based on data collected from the relevant published articles from 

scientific journals on the Web of Science, Scopus, government institutions sources reports and 

other agricultural organizations such as the international Agriculture Institute, Food and 

Agriculture Organization, World Bank, International Institute of Tropical Agriculture and World 

Food Program. The data was analysed by using descriptive statistics. 
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4. Results and Discussion 

4.1. Demography characteristics 

Out of 50 respondents, there are 27 male and 23 female respondents. From the analysis, 

32% of respondents are above 51, while 26% are aged between 41 and 50. The study proved that 

youths engaged in agriculture, where the lowest percentage of 18 respondents belonged to 21-30 

and 31-40, and only 6% of respondents were aged below 20. Youth have considerable limitations 

to engaging in agriculture, such as demographic changes, technological changes, the introduction 

of new raw materials, the development of new infrastructure and market systems, and the non-

agricultural sector through macroeconomic, trade, and sector policies. Other external factors 

include the development of input and output markets, the strengthening of ownership and land 

ownership, the improvement of market regulations, and the changing importance of cultural and 

social factors that influence consumer preferences, production, and markets. Changes in 

opportunities and constraints, changes in agricultural climate conditions, and increased or 

decreased risks associated with production and marketing. Internal factors include donations of 

farmers' resources such as land, human capital, and labour (Babu et al., 2021). 

40% of respondents completed their studies till primary and secondary, while 14% studied 

till tertiary, and 6% of respondents were not educated. Some respondents have access to credit 

facilities from financial institutions. This study confirmed that skilled labour is needed to manage 

and conserve natural resources. Education improves agricultural productivity mainly through 

improvement. The technical efficiency adopted here is farmers' ability to make better decisions 

regarding input to make better and economically rational decisions (Eric et al., 2014). 

As per the survey, 76% of respondents cultivate crops, and 24% use a mixed. In Rwanda, 

farmers are restricted from growing certain crops during the planting season; non-compliant 

farmers are often marginalized and do not have access to government benefits such as improved 

seeds and subsidies, and this distinguishes between the highest yields and the most grown crops 

(Miklyaev etal.,2021). 
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Table 1. Demographic characteristics 

Gender Frequency Percent 

Male 27 54 
Female 23 46 

Age 
Frequency Percent 

Below 20 3 6 
21-30 9 18 
31-40 9 18 
41-50 13 26 

51 & above 16 32 

Level of education 
Frequency Percent 

Non 3 6 
Primary 20 40 
Secondary 20 40 
Tertiary 7 14 

Farming systems 

Crops 38 76 
Mixed 12 24 

4.2. Sustainable Agricultural Innovations 

Crop rotation is one of the most used practices by respondents for farming. 20% of 

respondents said that they do not use any practices in agriculture. 16% of respondents use improved 

seed varieties training while doing farming. Soil health enhancement is one of the primary 

resources that this conservation agriculture management system aims to achieve. 

The foundation for enhancing farm productivity is improving and sustaining soil health. 

Soil health is the ability of the soil to continue to operate as a vital living ecosystem that supports 
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plants, animals, and humans. Therefore, Thierfelder et al. (2012) confirmed that crop rotation 

benefits from increasing water infiltration, soil structure, and biological activity in the soil. 

Sustainable agricultural practices 

I m p roved seed va net ies Croprotation Mulching Non 

Figure 4 Sustainable Innovations 

4.3. Motivation for sustainable agriculture innovation 

As shown in Figure 4 below, up to 92% of respondents strongly agreed and said that the 

application of cow dung and compost increases soil fertility, and again 92% of respondents 

strongly agreed that technology should be used as best as possible to increase the efficiency of 

agriculture production. 82% of respondents strongly agreed with the statement that sustainable 

innovations are helpful to protect the environment. In comparison, 62% of respondents strongly 

agreed with the statement as they believe that modern agriculture is a major cause of ecological 

problems and must be modified to become ecologically sound. 78% of respondents strongly agreed 

and said that sustainable agriculture practices are beneficial to agriculture. 

About 88% of respondents strongly agreed that technologies are essential for natural 

resource management & improved land productivity. In contrast, 86% of respondents strongly 
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agreed with the statement as they think that skills and knowledge in soil and water conservation 

technologies will help in effective farming. 

Out of 50 respondents, 86% of respondents strongly agreed and said that the only way to 

mitigate the effects of climate change is through sustainable intensification. Yields are enhanced 

without adverse environmental impact and the cultivation of new land, according to the definition 

of sustainable intensification. In this sense, the phrase refers to a vision of what must be 

accomplished rather than a description of current production systems, whether high-input 

conventional farming, smallholder agriculture, or organic alternatives (Garnet & Charles 2012). 

This study investigated what motivates farmers to adopt SAP. Most of them said that 

technology attracts them most to meet food and fibre, which can only depend on the adopted 

technologies. Up to 62% of respondents strongly agreed that they are likely to consider technology 

as a part of social responsibility in their community. Technology as Smart farming is a 

management idea that combines current technology with agricultural production to boost quantity 

and quality. Smart farming entails the incorporation of information and communication technology 

into agrarian machinery, sensors, actuators, and network equipment, current technological 

discoveries demonstrate that discovering and developing new technologies is a long-term process, 

and common sense tells us that technology will enable Sustainable Agriculture (Santiteerakul et 

al., 2020). 

About 80% of respondents believe that natural resource conservation gives them a sense of 

satisfaction. Intensive agricultural production areas require large amounts of freshwater 

worldwide, and agriculture uses the most water; hence irrigation is the most water-intensive 

activity. As a significant surface and groundwater contamination source, water availability and 

agricultural production techniques impact water quality. Soil health, also known as soil quality, 

refers to the soil's ability to continue to operate as a vibrant living ecosystem that supports plants, 

animals, and humans. 

The cornerstone for constructing sustainable farming systems to serve the world with food 

and fibre is maintaining and cultivating healthy soils that provide various functions that assist both 
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agriculture and the environment. Furthermore, from small vegetable growers to huge row-crop 

producers, all farmers benefit from good soils (Beker et al., 2017). 
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production. environment. of satisfaction. 

Figure 5 Motivations for using Innovations 

4.4. Drivers of Farmers using Sustainable Innovations 

94% of respondents strongly agreed with the statement that market availability affects their 

adoption of sustainable agriculture practices. The power of the market has driven the development 

of many SAPs methods through demand from developed countries, consumers for more critical 

food safety and food quality assurance. In addition to farm practices, good manufacturing practices 

are essential for downstream businesses to ensure the integrity of product attributes protected by 

SAPs programs. Many developing nations' marketing and supply chain infrastructures have 

inadequate capacity for differentiating SAPs produce to prevent full traceability and identity 

preservation of SAPs output (Hoobs , 2003). 
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80% of respondents strongly agreed and said that market demand influences the adoption 

of sustainable agriculture practices. Up to 80% of the respondents also insisted that land ownership 

strongly influences the adoption of sustainable agriculture. Practices. 

According to 70% of respondents, technical training influences their adoption of sustainable 

agriculture practices, and 10% of respondents agreed with the statement. The analysis of this study 

proved that profit expectation is the fundamental economic factor that influences farmers in 

adopting agricultural practices. As confirmed by Elton & Johan et al., (2013), farmers do not only 

count on their crops or animal products. There can be an additional income from livestock 

composed of manure that can be sold with the possibility to be used as the analysis of this study 

proved that 92% of respondent believed that use of cow dung increase soil fertility 

Profit expectation is the central critical economic factor influencing the adoption of 

sustainable agriculture practices, of which 90% of respondents strongly agreed. 80% of 

respondents strongly agreed that access to loans and input availability influences their adoption of 

sustainable agriculture practices. 84% of respondents strongly agreed that prices on the market 

influence their adoption of sustainable agriculture practices. 
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Figure 6. Drivers of the adoption of agricultural innovations 
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5. Conclusions 

The main aim of the thesis is to investigate the behavioural motivate and drives farmers to 

implement sustainable innovations. The findings indicate that 92 percent of respondents strongly 

believe that applying cow dung and compost to soil improves fertility, favouring them to minimise 

inorganic fertilizers. A more significant percentage of farmers strongly agreed that innovations 

should be employed to promote agricultural output efficiency as much as feasible. Farmers are 

influenced by market demand and land ownership in adopting sustainable innovations in social 

factors. Besides this, profit expectation is one of the significant critical economic factors that 

influence the adoption of sustainable innovations. The farmers firmly believe that sustainable 

innovations help maintain the long-term productivity of the farming system. Moreover, they get 

motivated by technology that meets the climatic challenges in the agriculture sector. Adoption of 

soil and water conservation technologies will be beneficial for agricultural projects. 

With the availability and proliferation of modern technologies, including smart devices, their 

greater "intelligence," autonomous behavior, and connectivity, agriculture and rural areas are 

changing and will continue to change dramatically. Farmers on the one hand must be supported 

throughout the process to adopt innovations. Many farmers may find it difficult to keep up with 

tecknology. As a result, having objective advisory services in place with sufficient of a good 

understanding about what agriculture innovation is about to bring on their tables is important. 

To be globally competitive, Rwanda and other poor developing countries must stimulate 

creativity and innovation as a means of expanding production and adding value to agricultural 

products. Building farmers' and communities' capacity to discover and develop market 

possibilities, as well as experiment via the use of creative participatory methodologies, is crucial 

for developing a long-term collective capacity for innovation and new alternatives. 
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Appendix 1: Questionnaire 

Farmer's Motivation to adopt sustainable agriculture innovations in Rwanda 

Dear Sir/Madam, I am a student from Czech university. I will be very thankful if you can 

spare 5 minutes from your valuable time to answer the questionnaire which will help me to know 

about Farmer's Motivations adoption of sustainable agricultural practices in Rwanda. Please 

answer all the question honestly and without any forced influence. 

Disclaimer: This questionnaire is prepared for the purpose of research project. The information 

will be kept confidential and will not be used for any other purpose than project. 

1. Name * 

2. Gender * 

o Male 

o Female 

3. Age * 

o Below 20 

o 21-30 

o 31-40 

o 41-50 

o 51 & above 

4. Level of education 

o Non 

o Primary 

o Secondary 

o Tertiary 

o Other: 

VIII 



5. Are you a member of a farmer's co-operative? 

o Yes 

o No 

6. Do you have access to credit facilities from financial institutions? 

o Yes 

o No 

7. How is the land ownership of your land? 

o Customary /Traditional land 

o Private land 

8. No. of years farming experience 

9. Household size 

10. What is the size of your farm in hectares? 

IX 



11. What type of farming system do you practice? 

o Crops 

o Animal 

o Mixed 

12. Which major types of crops do you cultivate? 

o Maize 

o Beans 

o Soybeans 

o Groundnuts 

o Cowpeas 

o Beans 

o Sorghum 

o Tobacco 

o Vegetables 

o Other 

13. Which of the following practices do you use in farming? 

o Reduced tillage methods 

o Improved seed varieties 

o Crop rotation 

o Mulching 

o Non 

o Other 

X 



14. What is the major reason for using the method of sustainable agriculture practices? 

o Soil protection 

o Increase in crop yields 

o Reduced labour demands 

o Biodiversity 

o Reduction in cost 

o Reduce pollution 

15. Rank the following social factors influencing the adoption of sustainable agriculture 

practices by you? (Scale - Strongly Agree, Agree, Neutral, Disagree & Strongly Disagree) 

o Personal decision 

o Group leader 

o Technical training 

o Cultural norms 

o Religious beliefs 

o Market demand 

o Land ownership 

o Group dynamics 

16. Which of the following economic factors influence you the most in adoption of the 

sustainable agriculture practices? (Scale - Strongly Agree, Agree, Neutral, Disagree & Strongly 

Disagree) 

o Increase yields 

o Profit expectations 

o Access to loans 

o Input availability 

o Cash at hand 

o Prices on market 

o Market availability 

XI 



o Social trust 

o Youth and women involvement 

o Group negotiations 

17. Given below are some statements regarding attitude towards adoption of sustainable 

agriculture practices, you are requested to state your degree of agreement/disagreement on each of 

the statements as mentioned below on a 5-point scale? 

Statements 
Strongly 

Agree 

Agree Neutral Disagree Strongly 

Disagree 

Application of cow dung 

and compost increase soil 

fertility. 

Technology should be used 

as best as possible to 

increase efficiency of 

agricultural production. 

Sustainable agriculture 

practices are useful to 

protect the environment. 

Crop rotation improves soil 

texture. 

Farmers should be informed 

to use sustainable 

agricultural practices. 

Sustainable agriculture is 

useful to maintain long-term 

XII 



productivity of farming 

system. 

Modern agriculture is a 

major cause of ecological 

problems and must be 

greatly modified to become 

ecologically sound. 

Sustainable agriculture 

practices are beneficial to 

agriculture. 

18. Given below are some statements regarding motivation towards adoption of sustainable 

agriculture practices, you are requested to state your degree of agreement/disagreement on each of 

the statements as mentioned below on a 5-point scale? 

Statements 
Strongly 

Agree 
Agree Neutral Disagree 

Strongly 

Disagree 

The technologies are 

important for natural 

resource management & 

improved land productivity. 

The skills and knowledge in 

soil and water conservation 

technologies. 

The project and government 

allow the community to 

choose type of technology 

to adopt in the community. 

XIII 



The use of technologies for 

sustainable production and 

for the future of my 

children. 

The only way to mitigate 

effects of climate change is 

through sustainable 

intensification. 

Adopting soil and water 

conservation technologies is 

the condition to benefit from 

project inputs. 

The natural resource 

conservation gives me sense 

of satisfaction. 

Consider technologies as 

part of social responsibility 

in our community. 

XIV 


